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ABSTRACT 

The current study examined the impact of parent stress and parent mobile technology use 

on parenting behaviours, as well as children’s internalizing and externalizing difficulties during 

the first year of the COVID-19 pandemic. The objective of Part 1 of the study was to explore the 

associations between parent stress, technoference (interruptions in the parent-child dyad due to 

mobile technology), parenting behaviours, life changes due to COVID-19, and child internalizing 

and externalizing difficulties. A total of 224 participants, who were caregivers of children, aged 

3 to 5 years old, completed online measures assessing parent stress, technoference, parenting 

behaviours, life changes due to COVID-19, and child internalizing and externalizing difficulties. 

Results of Part 1 of the study indicated that greater parent stress and technoference were both 

associated with greater negative parenting (i.e., hostile and physical control), which in turn, led 

to greater internalizing and externalizing difficulties in children. Greater parent stress was also 

associated with more technoference and negative parenting, which led to greater internalizing 

and externalizing difficulties in children.  

Further, Part 1 of the study included a content analysis of parents’ responses to structured 

questions explore their perceptions of stress during the COVID-19 pandemic, impact of mobile 

technology use on their parenting, and changes to child behaviour while parents used technology. 

Qualitative responses revealed how COVID-19 negatively impacted parent stress and parenting 

behaviours, contributed to increased technoference, and led to poor child outcomes. Responses 

also revealed that technoference was related to lower parenting quality and more disruptive child 

behaviour.  

Part 2 of the study included a subsample of participants who agreed to complete Time 2 

(n = 157) and Time 3 (n = 111) of the study. The objective of Part 2 of the study was to explore 
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how life changes due to COVID-19, parent stress, technoference, parenting behaviours, and child 

outcomes changed over a nine-month period. Participants were asked to complete a shortened 

online measure similar to the one they completed during Part 1 of the study. Results of Part 2 of 

the study indicated that the easing of pandemic restrictions was associated with subsequent 

decreases in parent stress, technoference, life changes due to COVID-19, and child externalizing 

difficulties. Physically controlling parenting and child internalizing difficulties remained 

elevated.  

Cross-lagged path models highlighted the temporal sequence amongst parent stress, 

technoference, negative parenting, COVID-19 life changes, and child internalizing and 

externalizing difficulties over time. Several transactional and bidirectional pathways revealed 

parent driven effects (i.e., parent technoference predicting more negative parenting) and child 

driven effects (i.e., child difficulties predicting greater parent stress) that contributed to a self-

reinforcing cycle of risk factors for child internalizing and externalizing difficulties.  

Overall, findings from the current study demonstrated that parent stress, negative 

parenting, and technoference are cumulative risk factors for child socioemotional difficulties. 

The study highlights the important role of parents as either buffering or exacerbating these risk 

factors during a stressful disaster event, such as the COVID-19 pandemic.  
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CHAPTER I 

INTRODUCTION 

Parenting during the preschool period is considered one of the most stressful times of 

parenthood (Roxburg, 2002). Aside from the interplay between parent and child characteristics, 

environmental and situational life events, such as financial stress, marital conflict, and housing 

difficulties can also contribute to parent stress (Abidin, 1992). Importantly then, at the time of 

this study, the world shifted rapidly into a state of emergency as it attempted to control the 

infectious spread of a novel coronavirus called COVID-19. Significant changes quickly took 

place across society, such as the closure of non-essential businesses, schools, and daycares. 

Mandates to limit travel and social gatherings were also enforced (Brown et al., 2020). In 

response, many parents transitioned to working at home, quarantining at home with their 

children, and isolating themselves away from their community and supportive networks (Brown 

et al., 2020). As parents endured increasingly more stress during this period, the negative impact 

of stress may have translated to negative parenting and thus, greater internalizing and 

externalizing difficulties in children.  

Moreover, increasingly more parents adopted the use of smartphones and tablets during the 

pandemic (Michelson et al., 2021). Even prior to the pandemic, the use of mobile technology 

was rapidly growing given their portable nature, persistent connectivity with information, social 

networking features, personalized content, work features (e.g., email), and various entertainment 

platforms. During the pandemic, mobile technology offered parents a solution to work from 

home, stay connected with others, and keep themselves entertained. Of concern, however, is 

emerging research demonstrating how mobile technology impairs parenting behaviours (see 

Knitter & Zemp, 2020 for a review). Moreover, many parents have previously shared that they 
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use mobile technology to regulate their own frustration, arousal, and negative feelings (Golen & 

Ventura, 2015; Hiniker et al., 2015; Newsham et al., 2018; Oduor et al., 2016; Radesky, et al., 

2014), as well as escape from difficult parenting demands (Oduor et al., 2016; Radesky, et al., 

2016b). Therefore, it is critical to identify how parent mobile technology use may affect 

parenting, especially during a period of heightened stress from the pandemic. 

Overall, the purpose of the current study was to explore how parent stress and mobile 

technology use may impact parenting behaviours, as well as children’s internalizing and 

externalizing difficulties during the first year of the COVID-19 pandemic. These relations were 

examined through two parts of the study. Part 1 of the study included cross-sectional data to 

examine; 1) how parent technology use and children’s mental health challenges changed before 

and during the onset of the pandemic, and 2) how parent stress and parent mobile technology use 

are related to parenting behaviours and child internalizing and externalizing difficulties. Parents’  

qualitative responses regarding their perceptions of stress, their methods of mobile technology 

use, the impact of mobile technology use on parenting, and how their children typically 

responded to parents’ mobile technology use were also examined. 

As parents continued to navigate the COVID-19 pandemic, their levels of stress and 

mobile technology use may have changed over time. Further, parenting behaviours important for 

adaptive child functioning, such as sensitivity, warmth, and autonomy support may have eroded 

over time (Doan et al., 2012). Therefore, Part 2 of the study used longitudinal data collected over 

the course of nine months to examine changes to parent stress, mobile technology use, parenting 

behaviours, and child internalizing and externalizing difficulties. Bidirectional and transactional 

effects (i.e., child difficulties predicting increased parent stress) amongst these associations were 

also explored. 
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First, a review of the literature on parent stress, parent mobile technology use, parenting 

behaviours, and children’s internalizing and externalizing difficulties will be discussed. The 

literature on the impact of the COVID-19 pandemic on parent stress, technology use, and 

parenting will also be highlighted. Secondly, the demographic information from the study 

sample, as well as the methods used to collect the quantitative and qualitative data will be 

discussed. Third, the results of the study will be reviewed to determine whether the study 

hypotheses were supported. Fourth, a discussion about the applied implications of the findings, 

as well as how  they add to the existing literature is included. Finally, the limitations of the 

current study and directions for future research will be considered.    
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CHAPTER 2 

REVIEW OF THE LITERATURE 

Impact of Parent Stress on Children’s Maladaptive Functioning 

Parenting stress occurs when the perceived demands of parenting exceed a parent’s 

perceived availability of coping resources (Abidin, 1992). Demands of parenting may include 

stress related to daily hassles, frustrations, and meeting a child’s needs (e.g., attention, food, 

comfort). Additionally, responsibility and circumstances in the greater context of everyday life, 

as well as major life events can also be considered sources of parenting stress (Crnic & 

Greenberg, 1990). Decades of research has examined the associations between parenting stress 

and strained parent-child relationships. Consequently, parenting stress has been consistently 

identified as a risk factor associated with poor child outcomes and psychopathology (Cappa et 

al., 2011; Cherry et al., 2019; Crnic & Low; 2002; see Deater-Deckard, 2004 for a review).  

Psychopathology is broadly divided into internalizing and externalizing behaviours, which 

are both associated with academic, social, and emotional maladjustment across the lifespan 

(Eisenberg et al., 2017). Internalizing behaviours are defined as difficulties that may not be 

overtly seen, such as anxiety, depression, withdrawal, and somatization (Rose et al., 2018). 

These behaviours tend to affect a child’s psychological world, and is related to an increased risk 

for depression, anxiety disorders, academic underachievement, and employment difficulties 

(Woodward & Fergusson, 2001). Externalizing behaviours are typically overtly seen and involve 

acting-out, disruptive behaviours, and aggression (Rose et al., 2018). They can also encompass 

acts that violate the rights of others and those that bring individuals into conflict with society or 

authority figures (American Psychiatric Association, 2013). Externalizing behaviours observed 
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in childhood have been linked to later risk for aggression and substance abuse (Maggs et al., 

2008).  

The development of internalizing and externalizing problems during childhood is 

influenced by a variety of individual and environmental factors. In the environment, one of the 

most influential factors directing the developmental trajectory of children’s adaptive functioning, 

is the functioning of their primary caregivers (Stone et al., 2016). Therefore, increased parenting 

hassles and significant life events that contribute to parenting stress can undermine children’s 

adaptive functioning and development. Accordingly, researchers have found that increased 

parent stress is associated with both parent (Stone et al., 2016; Cherry et al., 2019) and teacher 

(Anthony et al., 2005) reports of preschool children’s internalizing difficulties. For instance, in a 

longitudinal study that included 1582 mothers of children aged 4 to 9 from the Netherlands, 

higher levels of parent stress were found to be associated with greater internalizing difficulties in 

children (Stone et al., 2016).  These findings have also been reported in a longitudinal study of 

96 children from Finland. Results indicated that greater parent stress, when children were 2 years 

old, predicted greater internalizing difficulties when they were 5 years old (e.g., Mäntymaa et al., 

2012). In a different study, 92 school age children from New Zealand and the United States 

reported on their own depressive and anxious symptoms (Rodriguez, 2011). Findings revealed 

that greater maternal parenting stress was associated with higher levels of child reported 

symptoms of depression and anxiety (Rodriguez, 2011).  

Similarly, greater parenting hassles, as reported by parents of preschool children, have 

been shown to predict more disruptive behaviour problems in children concurrently and in the 

future (Crnic et al., 2005; Mäntymaa et al., 2012; Stone et al., 2015). For example, in one study 

of 404 parents of 2 to 10-year-old children from the United States, greater parenting stress was 
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related to higher levels of concurrent and future externalizing behaviour in children (Anthony et 

al., 2005). In another study of over 800 parent-child dyads, increased parenting stress when 

children were 1-year-old predicted greater externalizing difficulties in children at 3 years old 

(Cherry et al., 2019). These patterns of results have been observed in a number of studies 

involving both preschool (e.g., Stone et al., 2015) and school-aged children (Benzies et al., 2004; 

Mackler et al., 2015). Taken together, the past literature strongly suggests that higher parenting 

stress is associated with both increased externalizing and internalizing difficulties in young 

children.  

Important Parenting Behaviour  

As parents become more overwhelmed, they are more likely to transmit the negative 

impact of stress onto their children. One transmission vehicle of parent stress is parenting quality 

(Crnic et al., 2005; Crnic & Low, 2002; Park & Johnston, 2020). As parents experience stress, 

their mental and emotional resources become strained, which leads to greater use of ineffective 

parenting approaches (i.e., harsh parenting).  

Parenting research has identified a wide variety of parenting behaviours thought to be 

important for adaptive functioning (e.g., sensitivity, warmth, positive regard). Yet, upon closer 

examination, these parenting behaviours appear remarkably similar. To address these 

similarities, Schaefer (1959) synthesized early parenting research and created a circumplex 

model of parenting behaviour to capture and organize the most prominent parenting behaviours 

in the field. Using factor analyses and circumplex models to examine parenting behaviours, a 

model emerged with two spectrums of parenting behaviour that include positive and negative 

dimensions of parenting (Schaefer, 1959). These two spectrums, namely “Autonomy versus 

Control” and “Love versus Hostility” are considered broadband domains of parenting and each 
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encompass specific parenting behaviours. For example, affection, involvement, support, and 

attentiveness are examples of specific parenting behaviours that fall on the spectrum of “Love 

versus Hostility”. By comparison, harshness, irritability, and intrusiveness are parenting 

behaviours that fall on the spectrum of “Love versus Hostility” (Parent & Forehand, 2017). 

Although some parenting behaviours represent two conceptually opposite ends of a spectrum, the 

absence of one parenting behaviour does not result in the presence of another. For example, the 

absence of love does not necessarily equate to the presence of hostility because a parent may not 

express either love or hostility. These two parenting spectrums yield three important elements of 

parenting that are consistently emphasized in the parenting literature: warmth, hostility, and 

behavioural control (Parent & Forehand, 2017; see Figure 1).  

 

Figure 1 

Schaefer’s (1959) Hierarchical Model of Parenting Behaviour Depicting Two Dimensions: 

“Autonomy Versus Control” and “Love Versus Hostility” 

Autonomy 

Control

Love (Sensitivity) Hostility

Autonomy 
Support
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Autonomy Versus Control 

The “Autonomy versus Control” spectrum captures the amount of control imposed by a 

parent on their child. This can range from a lack of control (autonomy), as seen in lax or 

permissive parenting styles, to overcontrolling behaviours, such as the use of physical 

punishment (Parent & Forehand, 2017). The right amount of control to optimally promote 

compliance and self-regulation skills is referred to as autonomy support. The theoretical 

pathways underlying how autonomy support contributes to adaptive functioning in children is 

largely informed by the scaffolding literature (see Wood, 1976).  

Parents demonstrate scaffolding by taking over elements that are beyond a child’s 

competence. When a desired goal or behaviour is outside a child’s capacity, parents must 

consider the performance level of a child and offer the appropriate amount of support while also 

allowing autonomy. For instance, parents can help their children direct attention, guide them 

through problem solving, and provide explanations through verbal exchanges. Parents can also 

encourage their children to express their opinions, choices, decisions, and independently 

problem- solve (Matt-Gagne & Bernier, 2011). As parents use these parenting practices, they 

help children become aware of, and reflect on, their own responses by teaching them mental 

terms and verbal tools (Carlson, 2003; Clark, et al., 2021; Landry et al., 2002). Over time, 

children begin to internalize the regulatory strategies modelled by their parents, so their level of 

competence increases, which lead to a gradual decline in parent support. This balance of 

understanding child competency, respecting child autonomy, and offering parent support is 

characteristic of autonomy support (Grolnick & Ryan, 1989). While parents engage children in 

stimulating activities and offer autonomy support, children have more opportunities to 

experience success, self-agency, influence their external world, and understand the importance 
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and gratification of a pursuit, which are all needed for adaptive functioning (Carlson, 2003; 

Diamond, 2013; Obradović et al., 2021; Valcan et al. 2017). For example, one study evaluated 

whether American mothers’ (N = 1,306) autonomy support over the first three years of 

motherhood predicted later executive functioning and academic achievement in their children 

(Bindman et al., 2015). Greater autonomy support during the preschool period predicted 

children’s academic achievement in elementary and high school (Bindman et al., 2015). A meta-

analysis of 36 studies corroborated these findings by showing that greater autonomy support 

predicts better psychosocial functioning, competence, engagement, positive attitudes, academic 

achievement, and most strongly, psychological health in youth (see Pomerantz et al., 2005 for a 

review; Vasquez et al., 2016). 

By comparison, too much parental control can interfere with a child’s ability to 

internalize self-regulation skills (Bindman et al., 2015; Whipple et al., 2011). For instance, in one 

study of 102 parents and their 2- to 6-year-old children, the dyads participated in mildly 

challenging laboratory tasks (Obradović et al., 2021). Parents who exhibited more controlling 

behaviours also had children with lower scores on measures of executive functioning skills. The 

authors noted that parental over engagement thereby creates fewer opportunities for children to 

practice self-regulation. Therefore, as children fail to effectively develop the skills needed to 

inhibit behavioral impulses, they may display more aggressive and externalizing behaviours 

(Tremblay et al., 2004). Accordingly, studies have found that children with poor self-regulation 

skills tend to display more physical aggression (e.g., Cummings et al., 2000; Raaijmakers et al., 

2008; Tran & Menna, 2019; Willoughby et al., 2011) exhibit more externalizing problems, and 

are at higher risk for conduct problems (e.g., Card & Little, 2006; Hughes et al., 2000). 

Alternatively, drawing from the self-determination theory, externalizing or oppositional 



 

 

 

10 
 

 
 

behaviours may also be a reaction to parental overcontrol because a child’s need for autonomy is 

being suppressed (Soenens et al., 2015).  

Too much control can also undermine a child’s opportunity to experience success 

(Grolnick & Farkas, 2002; Obradović et al., 2021; Whipple et al., 2011). Therefore, as parents 

unnecessarily assist children with tasks or dominate control (e.g., rushing a child’s thinking, 

performing actions a child could do, making decisions for a child), they create few opportunities 

for children to develop a sense of mastery (Bindman et al., 2015; Vasquez et al., 2016). Children 

may also continually depend on their parents and develop a perception of themselves as 

incompetent (Bindman et al., 2015; Mcleod et al., 2007; Pinquart et al., 2019). Consequently, a 

lack of effective coping skills, low self-efficacy, feelings of helplessness, and/or a view of the 

world as out of control may increase one’s vulnerability to threat and contribute to internalizing 

symptoms such as anxiety or depression (Mcleod et al., 2007; McLeod et al., 2007).  

Lax control, or too much autonomy, can also have negative implications for children’s 

adaptive functioning (Pinquart et al., 2019; Piotrowski et al., 2013; Rinaldi & Howe, 2012). 

Parents who fail to reign in children’s disruptive behaviours by avoiding confrontation, 

discipline, or punishment, as well as allow transgressions to pass may convey to their children 

that these disruptive behaviours are permitted and tolerated (Bandura, 1989; Baumrind, 1971; 

Meuwissen & Carlson, 2019). For example, in one study of 1,141 American parents of children 

ages 2 and 8 years old, parents completed questionnaires about their parenting styles and 

children’s externalizing problems (Piotrowski et al., 2014). Results indicated that mother’s 

permissive parenting, which was characterized by an absence of control, lack of punishment, and 

lack of confrontation regarding child behaviour, predicted greater child externalizing difficulties 

(Piotrowski et al., 2014). Furthermore, in an experimental study, 128 mothers from the United 
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States and their 3-year-old children were asked to complete a challenging puzzle together 

(Meuwissen & Carlson, 2019). Mothers who were assigned to the autonomy support condition 

were instructed to reduce controlling behaviours; however, they did not successfully increase 

autonomy support, which resulted in a laissez-faire style of parenting during the structured task 

(Meuwiseen & Carlson, 2019). Based on these parenting styles, the study found that changes in 

parenting (increased permissiveness) significantly predicted concurrent decreases in child self-

regulation (Meuwiseen & Carlson, 2019).  Thus, parents leave children to struggle, are 

uninvolved, or are unable to offer an appropriate level of support, children may be left with 

ineffective resources to cope and problem solve. Further, they miss opportunities to learn, 

practice and internalize regulatory skills from their parents (Meuwissen & Carlson, 2019; 

Piotrowski et al., 2013; Whipple et al., 2011). Without adequate regulatory skills, children may 

also experience decreased feelings of mastery, self-perceptions of incompetency, and adopt 

views of the world as threatening and uncontrollable (Lewis & Carpendale, 2009; Matt-Gagne & 

Bernier, 2011), which may lead to internalizing and externalizing behaviour problems. Taken 

together, an appropriate level of behavioural control and autonomy appears to promote children’s 

adaptive functioning (see autonomy support in Figure 1). By comparison, too much or too little 

control is related to greater internalizing and externalizing difficulties in children.  

Sensitivity Versus Hostility 

The second spectrum captured by Schaefer’s circumplex model is the continuum of 

“Love versus Hostility.” Schaefer’s (1959) conceptualization of love includes parenting that is 

warm, affectionate, attentive, and accepting. These behaviours will be referred to as parental 

sensitivity or warmth in the current study. Hostility on the other hand, captures parenting that is 

harsh, irritable, and intrusive.  
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Ainsworth (1967) first defined sensitivity as a parent’s ability to notice a child’s signals, 

interpret these signals correctly, and promptly respond to these signals appropriately. Sensitivity 

is also characterized by positive affect, warmth, and the absence of hostility (Bretherton, 2013). 

These behaviours determine attachment quality and are considered universally important for 

meeting a child’s needs, protecting their safety, and promoting social development (Ainsworth, 

1967). The timeliness of parents’ responses is important. During infancy, children attempt to 

convey their needs by eliciting reactions from their parents (Ainsworth, 1977). When their bids 

for attention elicit a consistent response, parents reinforce the infants’ view of relationships and 

the world as predictable and safe (Ainsworth, 1977; Ainsworth, et al., 1978; Bretherton, 2013). 

Thus, rather than looking for safety or being preoccupied with unmet needs, a child’s sense of 

security frees up resources for them to explore their environment and interact with parents 

(Ainsworth, 1977; Ainsworth et al., 1978). Through this exploration and interaction, children 

encounter greater opportunities to learn, practice, and internalize regulatory skills (Kopp, 1982). 

Conversely, when children’s needs are not adequately met due to absent or inconsistent 

parenting, children eventually learn to view people and the world as untrustworthy, unreliable, 

unpredictable, and unsafe (Ainsworth, 1967; Ainsworth et al., 1978; Spinrad et al., 2007). If 

children are in a state of heighted fear and helplessness, without the resources to regulate the 

arousal, it follows that this heightened emotional arousal may lead to increased risk of 

psychopathology (Spinrad et al., 2007)   

From a social learning perspective, sensitive and warm parental responses model 

appropriate regulation skills for children (Bandura, 1986; Spinra et al., 2007). During infancy, 

children rely almost exclusively on their parents to reduce their level of emotional arousal 

(Gottman et al., 1997; Kopp, 1982,1989; Sroufe, 1996). In one study, 256 American mothers 
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were rated based on their sensitivity and warmth, as well as how they reacted to their 18-month-

old child’s negative emotions (Spinrad et al., 2007). Greater maternal sensitivity and warmth was 

associated with higher effortful control in children one year later, which in turn was also related 

to decreased externalizing difficulties, lower separation anxiety, higher inhibition to novelty, and 

greater social competence (Spinrad et al., 2007). When mothers responded positively by 

validating their child’s feelings and used effective strategies to soothe their child, they were 

helping their child learn how to understand emotions and modelled strategies to control emotions 

and behaviours (Spinrad et al., 2007). By comparison, hostile, intrusive, and punitive parenting 

can also by modelled by children (Bandura, 1986). Further, children may also learn to perceive 

others as hostile and unreliable, which may elicit, and even prematurely provoke, aggression in 

children (Michiels et al., 2008; Weiss et al., 1992). For instance, in a sample of 1516 American 

children followed from 17-months-old to 72-months-old, harsher parenting contributed to 

increased physical aggression in children (Vitaro et al., 2006). A meta-analysis of 48 studies also 

found that harsh parenting by both mothers and fathers was associated with increased relational 

aggression (Kawabata et al., 2011).  

Given that the presence of warmth may not necessarily mean the absence of hostility, it is 

worth mentioning that the absence of negative parent emotions is also critical (Hoffman, 2000). 

When parents exhibit hostility, rejection, excessive disapproval, and criticism, this can trigger 

negative emotional arousal which disrupts a child’s ability to focus on learning to modulate their 

behaviours and emotions, as well as increase their sensitivity to anxiety, depression, and 

aggression (Gottman et al., 1997; Hoffman, 2000; Spinrad et al., 2007). In a study by Calkins 

and colleagues (2008), a community sample of 447 American children and their mothers were 

observed while doing several challenging tasks. The relationship quality of the parent-child dyad 



 

 

 

14 
 

 
 

and vagal tone of children were measured when children were aged 2 and 5 years old. Greater 

parent hostility and lack of responsive behaviour when children were 2 years old was associated 

with poor vagal tone and lower heart rate acceleration concurrently, as well as when children 

were 5 years old (Calkins et al., 2008). These findings reinforce the notion that harsh parenting 

may interfere with a child’s ability to effectively shift their focus and draw upon strategies to 

regulate arousal (Calkins et al., 2008). Further, harsh parenting may elicit children’s negative 

feelings about themselves, increase a sense of helplessness, erode self-esteem, and contribute to 

the development of negative self-schemas, which are all risk factors for depressive and anxious 

symptomatology (Garber & Flynn, 2001; McLeod et al., 2007a; McLeod et al., 2007b; Pinquart 

et al., 2019).  

Overall, previous studies have shown that parental warmth and responsiveness are linked 

to positive child outcomes, such as better social competence, better affect regulation, increased 

prosocial responding, lower externalizing difficulties, and lower relational aggression (Davidov 

& Grusec, 2006; Diamond, 2013; Pinquart et al., 2019; Spinrad et al., 2007; Weiss et al., 1992). 

These findings suggest that a parent who is warm (e.g., affectionate, supportive) and responsive 

(i.e., timely appropriate response to child) can better set the stage for child well-being compared 

to one who is harsh, intrusive, critical and rejecting. Therefore, in the current study, positive 

parenting was conceptualized as high levels of parent sensitivity, high autonomy support, and 

low hostility. By comparison, negative parenting was conceptualized as high levels of hostility, 

as well as overcontrol or permissiveness. Of note, the conceptualization of negative parenting 

does not necessarily encompass hostility, overcontrol, and permissiveness together. It is 

recognized that hostile parenting and permissiveness represent distinct styles of parenting that 

are both associated with children’s maladaptive functioning.  
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Parenting Behaviours and Internalizing Difficulties 

Seven meta-analyses that included studies with preschool children have examined the 

associations between parenting behaviours and child internalizing difficulties (i.e, Cooke et al., 

2022; McLeod et al., 2007a; McLeod et al., 2007b; Pinquart et al., 2017; Rose et al., 2019; van 

der Bruggen et al., 2008; Yap & Jorm, 2015). In one meta-analysis of 1,015 studies of children 

and adolescents, with a mean age of 11 years old, greater parental warmth and autonomy support 

was related to lower internalizing difficulties in children both concurrently and longitudinally 

(Pinquart et al., 2017). By comparison, greater hostility, physical control, and over control was 

related to increased internalizing symptoms over time (Pinquart et al., 2017). In another meta-

analysis that included 47 studies of parenting and childhood anxiety (age range 2 to 18.8 years 

old; McLeod et al., 2007b), parenting behaviours were divided into two categories: parental 

control and parental rejection. Parental control included autonomy granting and overinvolvement 

as parenting subdimension, whereas parental rejection included warmth, aversion, and 

withdrawal. Findings revealed that parental control was a significant (accounted for six percent 

of variance) and stronger predictor of child anxiety than parental rejection (account for four 

percent variance). Further examination of the five specific parenting subdimensions found that 

autonomy-granting and overinvolvement explained a significantly larger proportion of variance 

in anxiety symptoms (McLeod et al., 2007b). Parental overcontrol may therefore increase a 

child’s sense of helplessness, incompetence, and thus vulnerability to threat and anxiety 

(Bindman et al., 2015; Mcleod et al., 2007b; Vasquez et al., 2016). Nonetheless, parental 

rejection, characterized by low warmth, high aversion, and withdrawal was also found to have a 

significant impact on child anxiety (McLeod et al., 2007a). Thus, both control and sensitivity are 

important parenting behaviours to consider. Interestingly, in a meta-analysis of 45 studies (age 
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range 5.10-to-18.80 years old; McLeod et al., 2007a) examining the same parenting behaviours 

in relation to child depressive symptoms, findings showed that parental rejection was the 

strongest predictor of child depression. Specifically, parental rejection accounted for eight 

percent of the variance in child depression, whereas parental control accounted for five percent 

of the variance.  

When examining studies with preschool children exclusively, similar findings have been 

documented. For instance, 112 Australian parents reported on their parenting and children’s 

internalizing difficulties (Bayer et al., 2006). They were also observed interacting with their 

children, who were aged 2 and 4 years old. Findings revealed that lower parental warmth 

measured when children were 2 years old, as well as overcontrol measured at when children 

were 4 years old, predicted higher internalizing difficulties when children were 4 years old 

(Bayer et al., 2006). Parental punishment and less reassurance during anxiety provoking 

situations was also found to be related to more internalizing problems in both community and 

clinically anxious children from the Netherlands (van der Sluis et al., 2015). More recently, Rose 

and colleagues (2019) reviewed 19 studies of parenting and internalizing difficulties in children 

ranging from 3 to 12 years old. Thirteen of these studies showed that parenting behaviours, such 

as overinvolvement, lax parenting, or hostility were associated with greater internalizing 

difficulties in children. Of these studies, hostile parenting was most consistently identified as a 

risk factor for internalizing problems (Rose et al., 2019). By comparison, higher parental 

responsiveness and warmth contributed to lower levels of internalizing difficulties in children. 

Overall, there is strong evidence to suggest that parenting behaviours characterized by low 

parental sensitivity, as well as increased control, permissiveness, or hostility contribute to higher 

levels of internalizing symptoms in young children. 
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Parenting Behaviours and Externalizing Difficulties 

There is even stronger research to support the association between parenting and 

externalizing behaviours (e.g., Gershoff & Grogan-Kaylor, 2016; Pinquart, 2017). Seven meta-

analyses that included studies with preschool samples have been conducted to examine the 

relations between parenting behaviours and externalizing problems (Cook et al., 2022; Ferguson, 

2013; Gershoff, 2002; Gershoff & Grogan-Kaylor, 2016; Hoeve et al., 2009; Pinquart, 2017; 

Rothbaum & Weisz, 1994). These studies have found that harsh parenting, such as using 

physical control and punishment is related to increased externalizing behaviour (Rothbaum & 

Weisz, 1994), and specifically aggressive, delinquent, and antisocial behaviour; Gershoff, 2002; 

Gershoff & Grogan-Kaylor, 2016). Hoeve and colleagues’ (2009) meta-analysis of 161 studies 

also revealed that greater harsh control and overprotection was related to higher aggression and 

delinquency in youth. In another meta-analysis of 45 longitudinal studies, more harsh parenting 

was associated with later externalizing problems (Ferguson, 2013). Most recently, Pinquart 

(2017) reviewed 1,435 studies in a meta-analysis examining the concurrent and longitudinal 

association between parenting and externalizing symptoms in childhood and adolescence. 

Parenting behaviours such as harsh control, neglect, overcontrolling, and low control 

(permissive) were associated with higher externalizing problems in children. Specifically, harsh 

control emerged as one of the strongest parenting behaviours linked to externalizing problems 

(Pinquart, 2017). Whereas parenting behaviours such as parental warmth and autonomy support 

were associated with externalizing difficulties, these associations were weaker (Pinquart, 2017). 

In one longitudinal study with 1,364 American preschool children (aged 2 through 9), 

mothers and teachers rated children’s externalizing behaviours at five different time points (at 

age 2, 3, 4, 7, and 9; Miner & Clarke-Stewart, 2008). Mothers also completed measures of their 
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discipline style and were observed interacting with their children in play and problem-solving 

scenarios. Mothers who were observed to show less sensitivity (overcontrolling, hostility, 

lacking support) and who reported harsher attitudes towards discipline also reported significantly 

higher externalizing difficulties in their 9-year-old children (Miner & Clarke-Stewart, 2008). 

These findings are consistent with other studies that have found low parental sensitivity to 

predict greater externalizing behaviours in young children (e.g., see Cooke et al., 2022 for a 

review; Deater-Deckard et al., 2006; McCarty et al., 2005; NICHD ECCRN, 2004; Wang et al., 

2013). Overall, overcontrol, lax control, hostility, and low parental sensitivity are predictors of 

children’s externalizing difficulties.  

Parent Stress and Parenting  

It is well established that parent stress strongly influences the quality of parenting and 

child functioning (e.g., Carapito et al., 2018; Rodriguez, 2011). First, as parents experience 

stress, they may respond with anxiety and react by being overprotective or overcontrolling. 

These behaviours may undermine the autonomy and self-efficacy of a child (Yan et al., 2019).  

Second, high levels of stress may also create a negative environment which reduces the capacity 

for parents to provide sensitive and warm parenting (Anthony et al., 2005; Conger & Donellan, 

2007; Grant et al., 2003; Guajardo et al., 2009). Third, parents may withdraw, reject, and become 

emotionally unavailable as a means to cope with stress, which leads to less child-focused and 

nurturing behaviours (Conger & Donnellan, 2007; Wood et al., 2003). Fourth, stressed parents 

may exhibit increased hostility, become more punitive, and exert harsher discipline as they 

struggle to regulate their own challenges (Doan et al., 2012). Finally, parents may also vacillate 

between withdrawal and overcontrol, or hostility and warmth, making their parenting very 

inconsistent. Ultimately, parents who have considerable difficulty coping with stress may 
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experience challenges regulating their own behaviours, increase displays of negative 

emotionality, decrease displays of positive emotionality, and model poor behaviours due to 

frustration or distress (Doan et al., 2012). In parallel, this may lead parents to be less effective at 

helping their children cope with stressors, less able to regulate their children’s behaviour and 

emotions, and be less adept at attending to their children’s needs (Doan et al., 2012).  

Accordingly, decades of research have found that higher parental stress is associated with 

suboptimal parenting styles (Anthony et al., 2005; Carapito et al., 2018; Crnic et al., 2005; 

Flannery et al., 2021; Lorence et al., 2019). Several studies have found that parents who reported 

more stress also reported being more authoritarian (low affection and high behavioural control), 

less involved, and having more negative interactions with their children (Crnic et al., 2005, Crnic 

& Low, 2002). For example, 141 American families completed questionnaires on their stress 

levels and their 60-month-old child’s behaviour problems. Parents were also observed interacting 

with their child. Parents who reported greater cumulative stress showed decreased positive affect, 

lower dyadic pleasure, and more conflict when interacting with their children (Crnic et al., 2005). 

In another American study of 185 parents and their 3-year-old children, parents who experienced 

greater economic stress were more likely to use harsh discipline (Sturge-Apple et al., 2014). 

Further, Tucker and Rodriguez (2014) found that mothers (N = 95) of children aged 6 to 9 years 

old in the United States, who reported higher levels of stress, also showed greater risk of child 

maltreatment (Tucker & Rodriguez, 2014).  

Parenting Stress, Parenting, and Children’s Maladaptive Functioning 

While both parenting stress and parenting behaviours have been shown to directly affect 

child outcomes, parents also act as the point of contact between the external environment and 

their children. Thus, as stressors spillover to subsequent dysfunctional parenting, parenting stress 
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may indirectly impact child outcomes through parenting. Keeping with this, Abidin’s (1986, 

1992) mediation model on parenting stress proposed that stressors from the environment 

indirectly contribute to problem behaviours in children by negatively impacting parenting 

behaviours. Following this view, stressors within the broad family and societal context, such as 

financial distress, lack of social support, physical illness, and death are examples of risk factors 

that may influence optimal parenting. This mediation model has been frequently explored in the 

literature (see Pinquart, 2017 for a review).  For instance, a longitudinal study of 557 parents and 

their 3-year-old children from the United States found that parenting quality mediated the 

relation between risk factors, such as overcrowding, single parent status, and neighborhood 

quality on internalizing and externalizing child problems (Trentacosta et al., 2008). Likewise, 

501 fathers of children ages 3 to 6 years old from Portugal completed questionnaires on their 

stress, parenting styles, and their children’s social-emotional adjustment (Carapito et al., 2018). 

Greater stress levels were associated with daughters’ higher internalizing and externalizing 

difficulties through permissive and authoritarian parenting, respectively (Carapito et al., 2018). 

More recently, data collected from more than 2,500 families found that greater parent stress 

when children were 3 years old predicted greater internalizing and externalizing difficulties in 

children when they were 9 years old (Flannery et al., 2021). Many studies have therefore found 

that a family’s exposure to stress is one of the most significant factors to influence child 

outcomes, making it an important risk factor to consider (Delveccio et al., 2020; Carapito et al., 

2018; Flannery et al., 2021).  

Child Driven Effects and Transactional Models  

The majority of the parenting literature within the last decade no longer supports a 

unidirectional perspective of the mediation model proposed by Abidin (1986,1992). Instead, 



 

 

 

21 
 

 
 

growing evidence points to a bidirectional relation between parenting stress and children’s 

internalizing and externalizing difficulties (e.g., see Pinquart, 2017 for a review; Hoeve et al., 

2009; Moreland et al., 2016; Neece et al., 2012; Scott et al., 2018). In a study by Williford and 

colleagues (2007), 430 mothers from the United States participated in a longitudinal study when 

children were aged 2, 4, and 5 years old. Mothers completed questionnaires about parenting 

stress, as well as children’s externalizing behaviours. Findings indicated that the time that young 

children’s aggression usually declines (Alink et al., 2006) also coincides with decreased 

parenting stress over time. Therefore, while stress and parenting behaviours may influence child 

behaviours, child behaviours also have an influence on parents’ stress levels (Williford et al., 

2007).  

Children can also influence parenting behaviours. For instance, some researchers have 

proposed that internalizing symptoms might elicit insensitivity and disengagement by a parent 

who is rejecting of the child’s difficulties. Consistent with this, children’s depressive symptoms 

in girls have been found to predict subsequent decreases in parental warmth over time (Hipwell 

et al., 2008). Parents may also respond to children’s internalizing difficulties by being more 

protective and overcontrolling (Hipwell et al., 2008). Further, externalizing difficulties may 

evoke anger and frustration that interfere with a parent’s effective socialization, reasoning, and 

parenting (Yan et al., 2019) and increase more negative, harsh, intrusive (Eisenberg et al., 2015), 

and controlling parenting (Verhoeven et al., 2010).  

To this end, these parenting behaviours may inadvertently exacerbate problem behaviours 

in children (Michiels et al., 2008; Yan et al., 2019). This cycle whereby child behaviour 

problems elicit negative parenting and stress, which in turn further exacerbates maladaptive 

behaviours are called transactional models. Consistent with this, in a sample of 1,364 families 
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from the United States, Yan and colleagues (2019) sought to examine the association between 

stress, children’s externalizing behaviours and subsequent intrusive parenting when children 

were between 24 months to 7 years old. Results indicated that increased stressful life events 

reported by mothers (N = 209) when children were 24 months old uniquely predicted children’s 

externalizing behaviours at 72 months (Yan et al., 2019). Further, children’s externalizing 

behaviours starting at 24-months-old of age elicited more intrusive parenting over time, which 

then predicted more disruptive behaviour when children were 9 years old and 15 years old (Yan 

et al., 2019). These findings support the transactional models of parenting by demonstrating how 

increased harsh and intrusive parenting in response to child difficulties can further exacerbate 

child externalizing behaviour problems (e.g., Allmann et al., 2022; Evers et al., 2022; Neece et 

al., 2012; Stone et al., 2016; Wang et al., 2013; Yan et al., 2019).  

Notably, research conducted in the last several years has shown that child driven effects 

may also influence parents’ technology use. In several studies, parents have been found to 

respond to parenting stress by using mobile technology to withdraw from children (e.g., 

Radesky., et al., 2016b; Oduor et al., 2016; Wolfers, 2021; Torres et al., 2021). Some parents 

have even reported pretending to be on their mobile devices to avoid interacting with their 

children (Oduor et al., 2016). This strategy has been referred to as “virtual escape” (Torres et al., 

2021). In one longitudinal study, 183 American couples with children aged 0 to 5 years old, 

completed questionnaires on parenting stress, technology use (e.g., smartphones, television, 

computer), and their children’s internalizing and externalizing behaviour. Results revealed that 

parents who were stressed by their children’s behaviour increasingly withdrew from parent-child 

interactions by using more mobile technology at all time points (3 and 6 months later; McDaniel 

& Radesky, 2018). In turn, greater parent mobile technology use was associated with increased 
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externalizing behaviours six months later (McDaniel & Radesky, 2018). In another study, 

McDaniel (2021) found that stressed parents, who were preoccupied with thinking about mobile 

technology (i.e., thinking about responding to notifications, finding it difficult to be with their 

child without a mobile device), reported less sensitivity and more harsh parenting. Thus, while 

using mobile technology may function as a coping strategy to help relieve parents from stress, it 

may end up reducing the quality of parenting and increasing child behaviour problems in the 

long run. The following section will discuss the literature on parents’ mobile technology use 

(also referred to as screen time) and the implications this has on parenting behaviours, and 

children’s internalizing and externalizing behaviours.   

Parent Mobile Technology Use  

Over the past few years, society has rapidly adopted the use of smartphone and tablets. The 

use of these devices by parents has steadily increased over the years (Johnson, 2017). As of 

February 2021, approximately 85 percent of adults in the United States own a smartphone. 

Amongst adults who are in their childbearing years (ages 18 to 49 years old), smartphone 

ownership has increased from 35 percent in 2011 to 95 percent in 2021 (Pew Research Centre, 

2022). Moreover, parents have been found to use their mobile technology for an average of four 

hours every day and pick up their devices 67 times a day on average (Yuan et al., 2019).   

The use of mobile technology has become popularized for several reasons. First, mobile 

technology offers persistent connectivity with information and others in the world. Second, they 

represent the intersection of multiple areas of life, including social networking, education, work, 

and leisure. Third, the portable and convenient nature of these devices permit their use during a 

variety of settings and activities, such as during mealtime and playtime with children (Tran, 

2018). Not surprisingly then, in interviews with parents across multiple studies, parents cited a 
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variety of reasons for using mobile technology around their children, such as connecting with 

friends or family, looking up information, and responding to notifications (Oduor, et al., 2016; 

Palen & Hughes, 2006; Radesky et al., 2016). Parents from Canada and the United States have 

also expressed using mobile technology because of boredom, to decompress after a long day, 

relieve stress through entertainment apps, and to escape from difficult parenting (Oduor et al., 

2016; Radesky et al., 2016). They explained that using mobile technology can help regulate their 

own frustration, arousal, and negative feelings (Golen & Ventura, 2015; Hiniker et al., 2015; 

Newsham et al., 2018; Oduor et al., 2016; Radesky et al., 2016; Radesky et al., 2014).  

Technoference 

The use of mobile technology by parents is an especially important area of interest given 

the established importance of parenting in shaping child development during the critical 

preschool period. Mobile technology is a potent distractor from parenting demands as it lacks a 

clear stop point to prompt individuals to disengage with their devices. Accordingly, parents have 

indicated that the all-encompassing nature of mobile technology is more absorbing than other 

media devices or activities, such as reading a book (Radeskyet al., 2016b). Further, parents use 

these portable devices in various locations in their homes, and the majority of parents reported 

always leaving their devices on (Wajcman et al., 2008, Tran, 2018); thus, leaving many parent-

child interactions susceptible to interruptions from devices.  

This interruption of daily face-to-face interactions has been termed “technoference” by 

McDaniel and Coyne (2016). “Technoference” was introduced as the “interruptions in 

interpersonal interactions or time spent together that occur due to digital and mobile devices.” 

Technoference can apply to any interpersonal relationship (e.g., co-parents, parent-child) and 

interruptions can range from blatantly engaging with a device during face-to-face conversations, 
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to interruptions during routines (e.g., bedtime), to checking a device mid-interaction when 

receiving a notification (McDaniel & Coyne, 2016). McDaniel and Radesky (2017) found that 

parents of young children (age 5 years old or younger), who rated their mobile technology use as 

more problematic (e.g., unable to resist urge to check devices) also reported greater 

technoference in their parent-child interactions. These parents, along with Canadian parents in 

another study (Tran & Menna, 2019) reported experiencing technoference across numerous 

parenting domains, such as during mealtime, playtime, and bedtime. Alarmingly, as parents 

continue to use these technologies, they contribute to a parenting culture that is characterized by 

distracted parenting, as well as frequent disruptions from parenting due to technology, which 

may ultimately threaten parenting quality.  

Parent Mobile Technology Use and Parenting                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

The implications of parent mobile technology use on parenting has received greater 

scientific attention in the last few years (see Kildare and Middlemiss, 2017 & Knitter & Zemp, 

2020 for reviews). McDaniel (2019) summarized three main reasons why parent screen time 

during parent-child interactions may impact parenting. First, as parents spend time using mobile 

technology, parenting quality (i.e., autonomy support, sensitivity) may get displaced, which leads 

to fewer opportunities to interact, socialize, and respond to children in a supportive and sensitive 

manner. Second, parents’ engagement with their children may decrease when they are 

multitasking between childcare and technology use. Third, technology use may induce various 

emotions in parents that may influence their parenting. The following section expands on these 

three reasons. 

Displacement 
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Autonomy Versus Control. Mobile technology can decrease opportunities for parents to 

offer autonomy support. In a study with 174 Canadian parents of children ages 2 to 5 years old, 

Tran (2018) found that greater mobile technology use by parents was associated with fewer 

opportunities for children to participate in their daily activities. The author concluded that at such 

a young age, preschool children rely on their parents to initiate learning opportunities for them. 

Yet parents who spend more time preoccupied with mobile technology may be less inclined to 

take this initiative (Tran, 2018). Even when children are playing alone, or when parents and 

children participate in an activity together, the level of parent engagement has been shown to 

drastically decrease if parents are using mobile technology. In one study, 54 parents of children 

12 years old and under were observed. Parents who used mobile technology around their 

children were less likely to join in on play and interact with their children (Ewin et al., 2021).  

Another important aspect of autonomy support is the verbal exchange between parent and 

child. There is strong evidence to suggest that more verbal exchanges between the dyad is 

associated with more adaptive outcomes in children (e.g., Carlson, 2003; Clark, et al., 2021; 

Landry, et al., 2002). Several studies, however, have found that when parents are using mobile 

technology, they initiate fewer conversations with their children (Ewin et al., 2021; Wood & Lee, 

2021) and there is a significantly greater reduction in verbal and nonverbal exchanges between 

parents and children compared to dyads of parents not using mobile technology (Kildare & 

Middlemiss, 2017; Radesky et al., 2015a; Wood & Lee, 2021). For instance, 45 parents were 

observed eating with their children at a fast-food restaurant in the United States (Radesky et al., 

2014). Parents who used mobile technology while eating at the restaurant with their children 

were also less likely to engage in conversation with them. 
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Parent screen time may also be associated with greater lax control. Several studies have 

found that when parents are using mobile technology, they become more permissive and 

inadvertently allow children to become more disruptive or engage in risky behaviours (Ewin et 

al., 2021). For instance, in several observational studies, children have been observed to compete 

for their parent’s attention by acting more provocatively or risky, such as by being more silly, 

raising their voices (Radesky et al., 2014), crawling under tables at fast food restaurants, and 

standing on chairs (Hiniker et al, 2015; Oduor et al., 2016; Radesky et al., 2014). In a different 

study, parents being observed on a playground missed opportunities to provide physical or verbal 

interventions to prevent their child from injury because they were looking down at their devices 

(Ewin et al., 2021). 

Sensitivity Versus Hostility. Mobile technology may also interfere with a parent’s 

ability to attend and respond sensitively to children. This occurs because they are less aware of 

their child’s cues, might misinterpret cues, and may respond inappropriately. Earlier studies 

showed that parental awareness of children’s social cues significantly decreased in the presence 

of electronic based toys (Sosa, 2015). Further, studies have also shown that parents who watched 

television, used a computer, or talked on the phone were less visually attentive to their children 

(Boles & Roberts, 2008; Golen & Ventura, 2015). These findings have generalized to mobile 

technology. Observational studies have consistently observed a reduction in parent’s 

responsiveness when they use mobile technology around their young children. One of the earliest 

studies by Golen and Ventura (2015) observed 28 mothers from the United States breast feeding 

their infants. They observed the degree to which parents were able to respond appropriately and 

in a timely manner to their children’s cues (Golen & Ventura, 2015). They found that mothers 

who were distracted by their use of mobile technology were less attuned to their infant’s cues, 
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which put them at risk for overfeeding compared to non-distracted mothers (Golen & Ventura, 

2015). Similarly, subsequent studies taking place at fast food restaurants (Radesky et al., 2014), 

at beaches (Moran, 2010), in lab settings (Radesky et al., 2015a), and in home settings (Boles & 

Roberts, 2008) have also found that parents who use, or are interrupted, by mobile technology 

are less responsive to their children.  

In a recent study, Wolfers and colleagues (2020) examined maternal sensitivity towards 

their children at a playground in Germany. Of the 89 mothers (supervising children under 36-

months-old) who were observed for ten minutes, 48% of them used a smartphone at least once. 

Mothers who used their smartphones for longer periods of time received lower sensitivity ratings 

because they were more likely to miss interaction opportunities and often misread their child’s 

signals (Wolfers et al., 2020). They also responded less frequently and in a less timely manner to 

their children’s bids for attention. These results are largely consistent with previous findings 

(e.g., Abels et al., 2018; Lemish et al., 2019; Mangan et al., 2017; Radesky et al., 2016; Radesky 

et al., 2015a). For instance, observations of 25 parents and their children aged 5 years old or 

younger from the Netherlands revealed that parental responsiveness reduced significantly when 

parents were occupied with mobile technology (Abels et al. 2018). This study also examined 

children’s bids for attention in more detail (Abel et al. 2018) and found that parents who did not 

use mobile technology responded to more subtle bids for attention by their children, whereas 

children of preoccupied parents had to work harder and produce more bids to elicit a response 

(Abels et al., 2018). Notably, parents have also been observed to outright ignore their children’s 

bids for attention while distracted with mobile technology (Radeskyet al., 2014). An alarming 56 

percent (n = 32) of mothers in one American study ignored their child’s bids for attention by not 

speaking or looking away from their phones (Hiniker et al., 2015).  
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With respect to hostility, parents have been observed scolding or raising their voices with 

their children (Radesky et al., 2014) when they are interrupted from their phone use. In some 

instances, parents even physically hurt their child (e.g., pushing child away or kick child’s foot 

under table; Radesky et al., 2014). These observations suggest that parents often feel frustrated 

when their device use is delayed (Radesky et al., 2016a) which can heighten conflict and 

hostility.  

Multitasking 

The second way in which parent screen time can translate to altered parenting is through 

multitasking (McDaniel, 2019). When parents switch their attentional focus between technology 

and children, they have been found to lower their engagement with children, lower their 

responsiveness, and/or increase their hostility due to frustration (Kushlev & Dunn, 2019; 

McDaniel, 2019). Consistent with these observations, when the amount of technology use by 200 

parents was experimentally manipulated, parents who increased their technology use reported 

more difficulty paying attention to their children (Kushlev & Dunn, 2019). 

Given the perpetual connectivity of mobile technology, parents have expressed 

difficulties dividing their attention between childcare and being “always on” for work or for 

social upkeep (Palen & Hughes, 2007; Radesky, et al., 2016). Parents have expressed that the 

continuous connectivity is accompanied with the fear that they are missing out on work related 

matters, as well as the pressure to be instantly available to be seen as “good employees” (Oduor 

et al., 2016; Radesky et al., 2016). Similar fears were also found for social interactions (Oduor et 

al., 2016; Radesky et al., 2016). As a result, technology appears to create blurred boundaries 

between home, work, and social life for parents, which may be perceived as stressful and 

frustrating. Not surprisingly, many parents have voiced feeling guilt, stressed, and frustrated 
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about multi-tasking between technology use and childcare (Oduor et al., 2016); Radesy et al., 

2016; Tran & Menna, 2019)  

  Little is known about how parents multitask between using technology and caring for 

their children. Observations have revealed that parents will frequently glance from their phones 

to their children when supervising them at the playground (Hiniker et al., 2015). Some families 

with older children have shared using a “talk aloud” strategy whereby they announce to family 

members when they are about to use mobile technology before disengaging from social 

interactions (Oduor et al., 2016). Alternatively, some parents set limits on their mobile 

technology use to prioritize the time they spend with their family in person (Oduor et al., 2016). 

A few parents stated that they put their phones in locations that are hard to reach; however, most 

parents did not have any strategies to manage technology and family time (Oduor et al., 2016). 

Together, the competing demands and negatives feelings that arise from multitasking may 

increase the risk of negative parenting.  

Mobile Technology Activity 

Lastly, McDaniel (2019) proposed that the various activities (e.g., texting, reading news, 

engaging in social media) that parents engage in may induce various emotions, which then 

reduce parents’ emotional availability and influence parenting interactions. Parents who self-

reported more technology use showed fewer positive emotions and looked at their children less 

frequently (Khouroschivili, 2017), suggesting that parent screen time reduces emotional 

availability. With respect to specific content however, very little research has explored how 

various content or activities influence parenting. One study that examined this revealed that the 

type of self-reported content mothers accessed while supervising their children at the playground 

did not significantly impact parental sensitivity (Wolfers et al., 2020). Interestingly though, 
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parents who reported texting or chatting with friends or family were observed to show more 

sensitivity with their children than parents who reported texting or chatting less. These findings 

may suggest that communicating with friends or family through mobile technology may increase 

a parent’s sense of social support and therefore, be associated with increased sensitivity towards 

children (Wolfers et al., 2020). Nonetheless, the activities parents partake in on their mobile 

devices may evoke specific emotions that can spillover to interactions with children or reduce a 

parent’s emotional availability (McDaniel, 2019). 

Impact of Parent Mobile Technology Use on Children’s Functioning 

Considering the impact parent screen time has on parenting quality, it follows that parent 

screen time may also influence children’s behaviour (see McDaniel, 2019 for a review; 

McDaniel & Radesky, 2018; Radesky et al., 2018; Sundqvist et al., 2020; Tran, 2018). Tran and 

Menna (2018) found that greater parent mobile technology use predicted greater self-regulation 

difficulties and aggression in a Canadian sample of 174 parents and their 2 to 5 year old children. 

Similarly, 195 parents from the United States who reported using mobile technology during 

mealtime with their children, as well as in a laboratory setting, also perceived their children to be 

more difficult (Radesky et al., 2018). In another study of 183 mother-father pairs of children 

under the age of 5 years old, McDaniel & Radesky (2017) examined self-reported problematic 

technology use (e.g., cellphone, television, computer), technoference in the parent-child 

relationship, and children’s externalizing and internalizing behaviours. Greater technoference in 

the mother-child relationship predicted greater child externalizing and internalizing behaviours 

reported by both mothers and fathers (McDaniel & Radesky, 2017). When examining only 

mobile technoference (e.g., tablets and cellphones), the results remained consistent. These 

findings also generalized to a longitudinal study with 183 couples (McDaniel & Radesky, 2018). 
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Specifically, greater technoference (from mobile technology, television, computer, and 

videogames) in the parent-child relationships predicted increased externalizing and internalizing 

behaviours in children across all time points (McDaniel & Radesky, 2018). 

The negative impact of parent screen time on child behaviours has also been documented 

in observational studies. In several studies, mothers were instructed to interact with their infants, 

and then withdraw their interactions by using their mobile devices while maintaining a neutral 

facial expression (Khourochvili et al., 2017; Kildare et al., 2017; Myruski et al., 2017). Results 

consistently found that when mothers withdrew from their children, infants displayed greater 

distress, higher negative affect, and lower positive affect compared to when mothers were 

interacting with their infants (Kildare et al., 2017; Khourochvili et al., 2017; Myruski et al., 

2017). Interestingly, during reunion, infants of mothers who reported higher mobile technology 

use displayed greater negative affect, fussiness, and crying (Myruski et al., 2017). Laboratory 

and naturalistic studies of parents using mobile technology have also observed increased 

externalizing behaviour in young children (e.g., Abels et al., 2018; Radesky et al., 2014; Wolfers 

et al., 2020). Children have been observed to yell, limit-testing, and start conflict to get attention 

(McDaniel & Radesky, 2018). In sum, the literature suggests that parent screen time may alter 

the quality of parenting behaviours by displacing important aspects of parenting, such as 

autonomy support and sensitivity, increase hostile interactions, decrease parents’ engagement 

and attentional capacity as they multitask between technology and childcare, and evoke various 

emotions that may spillover to their parenting interactions. Parents may also be using technology 

as a means to escape from parenting demands. Together, these implications may lead to 

increased internalizing and externalizing difficulties in children.  
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Coronavirus Pandemic of 2020  

In December of 2019, a local outbreak of pneumonia like symptoms spread throughout 

Wuhan, China. On January 7, 2020, it was identified as a novel coronavirus named severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2; World Health Organization, 2020) or 

COVID-19. What started as a local outbreak, rapidly spread to several provinces in China, and 

eventually countries worldwide by human-to-human transmission.  On January 23, 2020, Canada 

confirmed its first case of COVID-19 (Silverstein et al., 2020). and a number of additional cases 

were confirmed from January to late February as travelers from countries where COVID-19 was 

spreading returned to Canada (Marchand-Senécal, 2020). This silent threat resulted in a 

significant influx of COVID-19 cases.   

By mid-March 2020 Ontario declared a state of emergency. To reduce community 

transmission of the virus, people around the globe were encouraged to stay at home, large social 

gatherings were prohibited, people were instructed to wear medical masks, and people practiced 

social distancing by standing no less than two meters apart from each other. Essential and non-

essential businesses were also shut down. These measures had a significant impact on the 

economy, and many people transitioned to working from home, lost their jobs, or adjusted to a 

reduced income. As a result, many individuals felt financially stressed due to lost or reduced 

work hours (Griffith, 2022). Stress also came from changing routines (e.g., changes to working 

hours, working from home, etc.), loss of contact with support networks, the threat of exposure to 

the virus, limited access to healthcare, being confined in one place with other people (i.e., family 

members, roommates) and transitioning in and out of lockdown.  

Parent Stress 
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The American Psychology Association (2020) found that parents reported significantly 

higher rates of stress during the COVID-19 pandemic compared to non-parents. Aside from 

coping with the COVID-19 related stressors, Ontario also witnessed the closure of schools and 

childcare centres, as well as the termination of all leisure and community activities. Many 

families had to help their children transition and adapt to virtual schooling. Families also lost 

childcare support, as well as employee coverage for child care (Patrick et al., 2021). Further, 

children did not have any access to group and outdoor activities, team sports, playgrounds, or 

supportive figures (e.g., teachers, coaches; Cluver et al., 2020). As a consequence, children were 

forced to stay at home, which created a collision of multiple roles, expectations, and 

responsibilities for parents during the COVID-19 pandemic (Coyne, 2020). In particular, they 

had to care for young, active children fulltime, while also multitasking between their personal 

lives, work, and COVID-19 (and potentially virtual schooling). The increased stress parents 

experienced due to the COVID-19 pandemic has been documented in studies of parents living in 

India (Br et al., 2020), Italy (Marchetti, Mazza, Fontanesi, & Giandomenico, 2020), the United 

States (Brown et al., 2020), and Canada (Carroll et al., 2020). Areas of parent stress included 

financial stress, interpersonal difficulties with family members during COVID-19 lockdowns, 

having limited options for leisure or recreation, social isolation, feelings of helplessness, 

negotiating the function of shared spaces, and transitioning in and out of lockdowns (Michelson 

et al., 2021). These added stressors are particularly concerning for parents of preschool children 

because this period has already been considered one of the most stressful periods of parenthood 

before accounting for a distressing event, such as a pandemic (Roxburg, 2002). Consistent with 

this, parents of younger children reported more parenting stress during COVID-19 than parents 

of older children (Marchetti et al., 2020).  
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Research on the impact that disasters can have on parent stress and child well-being, such 

as economic recession (Brooks-Gunn et al., 2013), wars (Eltanamly et al., 2019), natural 

disasters (Scaramlla et al., 2008), and terrorism (Chemtob et al., 2010) clearly demonstrate that 

stressful events lead to greater child mental health challenges. The pandemic is no exception. 

Emerging literature from studies conducted during the COVID-19 pandemic has found that 

increased parenting stress during the pandemic, predicted lower parent-child mental health 

(Patrick et al., 2020) cross-sectionally, as well as longitudinally (Feinberg et al., 2022; Rappaport 

et al., 2022). With preschool children in particular, increased parent stress was a risk factor for 

greater internalizing and externalizing behaviour in children over the course of the COVID-19 

pandemic (Jarvers et al., 2023). 

Parenting  

The disaster research also demonstrates that stressful events, such as war, natural disasters, 

and recession events can threaten parenting quality. Consistent with this, a few studies from the 

COVID-19 pandemic literature have found that parenting was negatively impacted during the 

pandemic. In one study of 227 parents in India, parents reported having a difficult time focusing 

on parenting and disciplining children (Br et al., 2020). Perceived stress and parent stress 

predicted more shouting, yelling, screaming, spanking, and slapping children (Br et al., 2020). In 

another study of 258 parents living in Singapore during the COVID-19 pandemic, higher 

perceived impact of COVID-19 was associated with more spanking and yelling, and this relation 

was mediated through greater parent stress (Chung et al., 2022).  

The negative impact of the COVID-19 pandemic on parent stress and the quality of 

parenting may therefore threaten children’s emotional and behavioural well-being (i.e., 

Achterberg et al., 2021, Khoury et al., 2021, Penner et al., 2022). In a study of 68 Canadian 
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mothers, children were followed from age 5 to 9 years old during the COVID-19 pandemic 

(Khoury et al., 2021). This longitudinal study found that children’s internalizing and 

externalizing difficulties significantly increased during the pandemic, compared to before the 

pandemic. In particular, parent hostility significantly predicted greater changes in children’s 

externalizing difficulties (Khoury et al., 2021). Another cross-sectional study of almost 800 

American parents found that COVID-19 related stress was related to greater parent hostility, 

inconsistent discipline, and less parental support, which contributed to more internalizing and 

externalizing problems in children 5 to 16 years old (Penner et al., 2022).  

Parent Mobile Technology Use  

Importantly during the pandemic, the world also went through a rapid technological 

evolution as many workplaces and schools rushed to implement technology-based solutions to 

physical distancing and closures (Michelson et al., 2021). This shift allowed people instant 

access to work-related information and communication with colleagues outside of the office 

(Michelson et al., 2021). People also used their mobile technology to access contact tracing apps 

that helped monitor exposure to the virus (Shahroz et al., 2021), as well as intensified their 

monitoring of news and social media sites for updates regarding the pandemic (Ytre-Arne & 

Moe, 2021). Moreover, families were more reliant on their technologies to keep themselves 

entertained, and to socialize and communicate with others while under lockdown at home 

(Carroll et al., 2020). Consequently, many parents increased their use of mobile technology 

during the pandemic (Carroll et al., 2020; Sun et al., 2020). This increase was evident in one 

study of 254 Canadian parents of young children. Seventy-four percent of mothers and 61% of 

fathers reported increasing their mobile technology use (Carroll et al., 2020) since the COVID-

19 pandemic started. In another study, parents of adolescent children also reported increasing 
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their screen time, especially to use social media for information seeking and support (Drouin et 

al., 2020). Parents who experienced greater anxiety during the COVID-19 pandemic also spent 

more time using mobile technology than those who reported less anxiety. Therefore, the COVID-

19 pandemic may have increased parents’ technology use due to logistical changes to workplaces 

(i.e., working from home) and schools (i.e., online school) but also to cope with distress.  

Interestingly, many studies found that the impact of COVID-19 did not have direct effects 

on child well-being when other variables, such as parent stress and parenting quality were 

considered. For instance, in a study of 854 parents of children 2 to 14 years old, the negative 

impact of lockdown on children’s emotional and behavioural problems was mediated by parents 

perceived stress (Spinelli et al., 2020). In another study of 183 parents of children aged 18 years 

old and younger, those who reported greater perceived control over the pandemic mitigated the 

negative impact of COVID-19 on parent stress and child abuse potential (Brown et al., 2020). 

Several authors concluded that parents therefore play an important role in exacerbating or 

buffering the impact of disaster on child well-being by introducing or mitigating different risk 

factors. Prime and colleagues (2022) proposed an interesting conceptual framework of 

cumulative risk during the COVID-19 pandemic. Like Abidin (1986, 1992), Prime and 

colleagues (2020) positioned parents as a point of contact between the environment (COVID-19. 

pandemic) and their children. The authors noted that COVID-19 can influence child well-being 

through a cascading fashion that starts with heightened parent stress, which then undermines the 

quality of relationships amongst family members, and then ultimately affects child well-being 

(Prime et al., 2020). Given that the COVID-19 pandemic has been associated with many parent 

risk factors, such as their stress, negative parenting behaviours, and technology use, these 
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variables were examined to explore whether they buffer or exacerbated the impact of the 

COVID-19 pandemic on child internalizing and externalizing behaviours.   

The Current Study  

It is evident from the literature that parent stress has a negative impact on both parenting 

behaviours and child well-being. Parent stress also appears to increase parent mobile technology 

use, which may impair parenting behaviours. Given that both parent stress and mobile 

technology use may feed into each other, as well as impact parenting behaviours, it is important 

to examine whether these relations may impact child outcomes, specifically internalizing and 

externalizing behaviour problems. Furthermore, the recent COVID-19 pandemic literature 

suggests that the pandemic has had a significant impact on families’ stress levels, parenting, and 

technology use. Therefore, the pandemic’s impact on parents and children was an important 

factor to consider.  

 The current study consists of two parts and four research objectives and hypotheses for 

each objective. The purpose of Part 1 of the study was to examine cross-sectional data collected 

during Time 1 (this data also includes baseline data, which consists of parents’ reporting on 

measures of their retrospective perceptions of their own technology use and their child’s mental 

health three months before the COVID-19 pandemic) to 1) determine how parent technology use 

and children’s mental health changed over time (baseline data compared to Time 1 data); 2) 

determine how parent stress and parent mobile technology use are related to parenting 

behaviours and children’s internalizing and externalizing difficulties, and 3) explore parents’ 

qualitative responses to structured questions regarding their perceptions of stress, methods of 

mobile technology use, impact of mobile technology use on their parenting, and how their 

children typically responded to parents’ mobile technology use. 
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 Specifically, the first objective of Part 1 of the study was to establish a baseline for parent 

screen time and child well-being. To this purpose, parents reported on their retrospective 

perceptions of their children’s level of worry, happiness, enjoyment in activities, anxiety, 

restlessness, fatigue, concentration, irritability, and loneliness three months before the onset of 

the COVID-19 pandemic. Parents also reported on their retrospective amount of mobile 

technology use three months before the onset of the COVID-19 pandemic. Changes to parent 

screen time and child well-being three months before the COVID-19 pandemic (baseline data) 

compared to parent screen time and child well-being during the COVID-19 pandemic (Time 1 

data) were examined.  

The second objective of Part 1 of the study was to identify if parent stress and parent 

screen time/technoference are risk factors for negative parenting, as well as children’s 

internalizing and externalizing problems. With respect to parent stress, there is some preliminary 

evidence to support the hypothesis that parent stress predicts increased parent screen 

time/technoference, which in turn negatively impacts child well-being. For instance, McDaniel 

and Radesky (2018) found that highly stressed parents reported greater internalizing and 

externalizing difficulties in children and this relation was mediated through greater use of 

technoference. Yet, this study did not examine whether this coping strategy is associated with 

specific parenting behaviours. Therefore, the study will add to the existing literature by 

exploring whether parent stress is associated with parent mobile technology use and if so, what 

specific parenting behaviours are associated with this coping strategy, as well as how this may 

impact child well-being. 

With respect to parent screen time, the research to date has primarily focused on two 

questions: (1) how does parent mobile technology use alter parenting and (2) how is mobile 
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technology use associated with child functioning? Few studies have combined these two lines of 

research. Therefore, little is known about how parent mobile technology use influences specific 

parenting behaviours and whether this may influence children’s internalizing and externalizing 

behaviour problems. The current study aims to address this gap in the literature by examining 

whether mobile technology use by parents is related to specific parenting behaviours and 

whether these behaviours influence children’s internalizing and externalizing difficulties.  

The third objective of Part 1 of the present study was to ask parents structured questions to 

explore whether their reported stress and technology use has changed due to the COVID-19 

pandemic, the strategies parents used to multitask between mobile technology use while 

parenting, and whether they are aware of, or hold any assumptions, about how technology use 

may affect their parenting and their children’s behaviours. 

Part 2 of the study was to examine the longitudinal data (three time points; Time 1, Time 2, 

and Time 3) collected over a nine-month period during the COVID-19 pandemic. As families 

adapted to changing public health measures throughout the course of the COVID-19 pandemic, 

parent stress and technology use may have also changed. Parents may have experienced varying 

degrees of stress from being in lockdown with young children, navigating financial stress due to 

terminated or reduced work, and worrying about the health and safety of themselves and their 

loved ones as the COVID-19 virus evolved. In a similar vein, parents’ mobile technology use 

may have also changed in order to entertain themselves at home, keep up to date with news 

surrounding the evolving pandemic, work from home, and socialize with others while physically 

distancing. Therefore, the fourth study objective was to examine the longitudinal, bidirectional, 

and transactional relations within and between parent stress, parent screen time, parenting 
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behaviours, and children’s internalizing and externalizing while considering the COVID-19 

pandemic’s impact on families. 

Part One  

Objective One.  

 Hypothesis 1a: Change to parent mobile technology use.  

 Parent screen time during the COVID-19 pandemic will be higher compared to parents’ 

retrospective perceptions of their screen time three months before the COVID-19 pandemic 

(baseline).  

 Hypothesis 1b: Change to child mental health.  

 Children’s overall mental health challenges (see COVID-19 background measures) during 

the COVID-19 pandemic will be higher compared to parents’ retrospective perceptions of their 

child’s mental health three months before the COVID-19 pandemic (baseline).   

Objective Two.  

 Hypothesis 2a: Parent stress, parent mobile technology use, parenting behaviour, and 

child functioning. 

  Higher reported levels of parent stress, higher parent screen time/technoference, greater 

negative parenting (hostility, physical control, and lax control), as well as lower positive 

parenting (proactive parenting, positive reinforcement, warmth, and supportiveness) will be 

related to greater internalizing and externalizing problems in children.  

 Hypothesis 2b: Parent stress, parent mobile technology use, and parenting behaviour.  

 Higher reported levels of parent stress and parent screen time/technoference will be 

related to greater negative parenting (hostility, physical control, and lax control), as well as lower 

positive parenting (proactive parenting, positive reinforcement, warmth, and supportiveness).  
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Hypothesis 2c: Parent stress multiple mediation models.  

Lower reported levels of positive parenting (proactive parenting, positive reinforcement, 

warmth, and supportiveness), increased negative parenting (hostility and physical control), and 

higher parent screen time/technoference will mediate the relation between parent stress and child 

internalizing and externalizing problems (see Figure 2). 
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Figure 2 

Hypothesis 2c Multiple Mediation Model  

 

 

Hypothesis 2d: Technoference multiple mediation models. Lower positive parenting 

(proactive parenting, positive reinforcement, warmth, supportiveness), increased negative 

parenting (hostility and physical control, and more parent stress) will mediate the relation 

between parent screen time/technoference and child internalizing and externalizing difficulties; 

see Figure 3). 
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Figure 3 

Hypothesis 2d Multiple Mediation Model  

 

  

Objective Three. A content analysis of responses to structured questions provided an 

opportunity to uncover converging, or distinct themes, related to parenting and mobile 

technology use, as well as provide richer data about the quantitative associations between parent 

stress, mobile technology use, and parenting that would otherwise be missed (Hanson et al., 

2005). Specifically, participants were asked questions related to:  

(1) The added stress parents endured since the start of COVID-19. 

(2) Changes to the amount of time they used mobile technology and the types of activities 

they engaged in.  

(3) Parents’ perceptions of how their mobile technology use affects their parenting.  

(4) The various strategies parents used to multitask between technology use and parenting.  

(5) How children responded to their parents’ use of mobile technology.  
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Part Two  

Objective Four. The fourth objective of the current study was to examine changes within 

and between parent stress, parent technology use, parenting behaviours, and child internalizing 

and externalizing behaviours over a nine-month period during the COVID-19 pandemic. 

Analysis of Variance (ANOVA) models were examined to explore changes across time. Cross-

lagged panel models were explored to examine the temporal sequence, bidirectional associations, 

and transactional effects between study variables.  
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CHAPTER 3 

METHOD 

Participants  

Parents of children aged 3 to 5 years old were recruited from Southwestern Ontario from 

February 2021 to November 2021 during the COVID-19 pandemic. The study aimed to collect 

data across three time points (Time 1, 2 and 3). Time 1 data collection also includes baseline 

measures that asked participants to report on their retrospective perceptions of their own 

technology use and their child’s mental health three months before the COVID-19 pandemic. 

The study aimed to include an equal number of mothers and fathers. Only one parent from each 

household was eligible to participate in the study. Primary caregivers (e.g., parents, grandparents, 

guardians) who met screening criteria (provided an appropriate answer to questions about how 

they heard of the study, eligibility characteristics required to participate, what the study is about, 

and what city they live in) were  eligible to participate in the study and are referred to as parents 

in the current study. 

A power analysis was conducted using G*Power 3.1 (Faul et al., 2007) to determine the 

recommended minimum sample size for the analyses with the largest number of estimated 

predictors. To detect a medium effect size (f2 = .15) for a hierarchical multiple regression with a 

power of .80, Type I error rate of α = .05, nine predictors, and up to six covariates (e.g., child 

gender, child age, social economic status, family structure, and parent education), 139 

participants were required. Alternatively, using Tabachnick and Fidell (2013)’s simple formula, 

N > 50 + 8m (m = number of independent variables), the regression analyses with the largest 

number of predictors required approximately 186 participants. For path modelling, a minimum of 

200 participants is recommended (Kline, 2009). Accordingly, no fewer than 250 participants 
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were sought for the study. Given the risk of attrition that can occur with longitudinal studies, 

oversampling is recommended to account for the loss of participants during subsequent phases of 

data collection (Wang et al., 2017).  

 Baseline and Time 1 

  Two hundred and twenty four caregivers participated in the study (mothers, n = 178; 

fathers, n = 44; grandparents, n = 2). Most participants were female (n = 180), whereas the 

majority of children were boys (n = 123). Parents ranged in age from 23 to 53 years old (M = 

33.95; SD = 5.07) and children ranged in age from 3 to 5 years old (M = 3.77; SD = .77). Parents 

(71.9%) and children (62.9%) were primarily Caucasian and came from two-parent homes 

(78.6%). Most parents graduated from College or University (61.2%) with approximately a 

quarter obtaining a graduate or professional degree (23.2%). Approximately half of the sample 

were upper middle class (48.7%; income ranging from $81K to over $250K).  

Of the N = 224 who participated in the study, 85 (37.6%) indicated that they were living 

with someone who was an essential worker (i.e., healthcare, delivery worker, store working, 

security, building maintenance). Of these 85 essential workers, 24 (10.6%) were either a first 

responder, healthcare provider, or working in a facility treating patients with COVID-19.  

All parents reported having a smartphone (100%) and approximately two thirds reported 

having a tablet (66.5%). Participant demographic characteristics, demographics related to 

COVID-19, and their technology ownership for Times 1, 2 and 3 are presented in Table 1 and 

Table 2. 
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Table 1 

Descriptive Statistics for Time 1 (N = 224), Time 2 (N = 157) and Time 3 (N = 111) 

  Time 1 Time 2 Time 3 
 

 N (N = 224) % (N = 224) N (N = 157) % (N = 157) N (N = 111) % (N = 111) 
Parent Gender 
 

       

 Female 180 79.5 126 80.2 83 74.8 

 Male 44 19.6 31 19.7 28 25.2 

Child Gender 
 

       

 Female 101 45.1 79 50.3 54 48.6 
 Male  123 54.9 78 49.7 57 51.4 

Parent Ethnic 
Background  
 

       

 Caucasian 161 71.9 117 74.5 87 78.4 
 South Asian 19 8.5 15 9.6 11 9.9 
 East Asian 12 5.4 7 4.5 4 3.6 
 African Canadian 1 .4 1 .6 0 0 
 Caribbean 2 .9 2 1.3 0 0 
 Hispanic 9 4 4 2.5 2 1.8 
 Native Canadian 13 5.8 5 3.2 3 2.7 

 Biracial or 
Multiracial 

2 .9 2 1.3 2 1.8 

 Other 5 2.2 4 2.5 2 1.8 
Child Ethnic 
Background  
 

       

 Caucasian 141 62.9 106 67.5 81 72.3 
 South Asian 17 7.6 13 8.3 8 7.1 
 East Asian 6 2.7 2 1.3 2 1.8 
 African Canadian 3 1.3 2 1.3 1 .9 
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Table 1 Continued 
 Caribbean 3 1.3 2 1.3 1 .9 
 Hispanic 9 4 3 1.9 0 0 
 Native Canadian 12 5.4 6 3.8 4 3.6 
 Biracial or 

Multiracial 
27 15.8 20 12.6 14 12.5 

 Other 4 1.8 3 1.9 1 .9 
Marital Status 
 

       

 Married  176 78.6 119 75.8 87 78.4 
 Remarried 1 .4 1 .6 1 .9 
 Living Together 24 10.7 19 12.1 12 10.8 
 Divorced 4 1.8 4 2.5 3 2.7 
 Separated 6 2.7 4 2.5 2 1.8 
 Single 13 5.8 9 5.7 6 5.4 
Parent 
Education  

       

 Some High School  
 

4 1.8 3 1.9 1 .9 

 Graduated High 
School 
 

14 6.3 11 7.0 6 5.4 

 Some College or 
University  
 

15 6.7 10 6.4 7 6.3 

 Graduate College 
or University 
 

137 61.2 96 51.1 72 64.9 

 Graduate or 
Professional School 
 

52 23.2 35 22.3 24 21.6 

 Other 2 .9 2 1.3 1 .9 
Education 
of Partner 
(if 
applicable) 

       

 Some Grade School 
 

2 .9 1 .6 1 .9 

 Some High School  
 

10 4.5 6 3.8 4 3.6 
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Table 1 Continued 
 Graduated High 

School 
 

24 10.7 19 12.1 13 11.8 

 Some College or 
University 

19 8.5 14 8.9 10 9.1 

 Graduate  
 
College or 
University 
 

121 54.0 85 54.1 63 57.3 

 Graduate or 
Professional School 
 

41 18.3 27 17.2 17 15.5 

 Other 4 1.8 3 1.9 2 1.8 
Household 
Income  

       

 Under $30K 11 4.9 8 5.1 4 3.6 
 $30K to $45K 16 7.1 11 7.0 6 5.4 
 $46K to $60K 19 8.5 12 7.6 7 6.3 
 $61K to $80K 47 21.0 37 23.6 33 29.7 
 $81K to $100K 31 13.8 18 11.5 14 12.6 
 $101K to $150K 40 17.9 27 17.2 17 15.3 
 $151K to $250K 32 14.3 20 12.7 15 13.5 
 Over $250K 6 2.7 4 2.5 2 1.8 
 Prefer not to 

answer 
22 9.8 20 12.7 13 11.7 

        
 
Note. Some High School = Grade 10 or 11; Some College or University = at least one year
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Table 2 

Descriptive Statistics for Technology Ownership for Time 1 (N = 224) Time 2 (N = 157) and Time 3 (N=111) 

 Time 1 Time 2 Time 3 
Variable  Yes (%; N = 224)  No (%; N = 224) Yes (%; N = 157)  No (%; N = 157) Yes (%; N = 111) No (%; N = 111) 
Parent Personally Owns:        

Cell phone 
(Smartphone) 

224 (100) 0 (0) 157 (100) 0 (0) 111 (100) 0 (0) 

iPod 41 (18.3) 183 (81.7) 23 (14.6) 134 (85.4) 12 (10.8) 99 (89.2) 
Educational Game 
Player 

52 (23.2) 172 (76.8) 37 (23.6) 120 (76.4) 21 (18.9) 90 (81.1) 

Hand-Held Game 
Player 

63 (28.1) 161 (71.9) 42 (26.8) 115 (73.2) 26 (23.4) 85 (76.6) 

Tablet 149 (66.5) 75 (33.5) 101 (64.3) 56 (35.7) 66 (59.5) 45 (40.5) 
Child Personally Owns:       

Cell phone 
(smartphone) 

16 (7.1) 208 (92.9) 14 (8.9) 143 (91.1) 9 (8.1) 102 (91.9) 

iPod 11 (4.9) 213 (95.1) 9 (5.7) 148 (94.3) 6 (5.4) 105 (94.6) 

Educational Game 

Player 

55 (24.6) 169 (75.4) 38 (24.2) 119 (75.8) 25 (22.5) 86 (77.5) 

Hand-Held Game 

Player 

24 (10.7) 200 (89.3) 21 (13.4) 136 (88.5) 14 (12.6) 97 (87.4) 

Tablet 82 (36.6) 142 (63.4) 66 (42.0) 91 (58.0) 42 (37.8) 69 (62.2) 
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Time 2 

A total of 157 participants (from the 224 who completed Time 1) were included in Time 

2 data collection (mothers, n = 125; fathers, n = 31; grandparent, n = 1). Most participants were 

female (n = 126) and approximately half of the children were boys (n = 78). Parents ranged in 

age from 23 to 53 years old (M = 34.34; SD = 5.32) and children ranged in age from 3 to 5 years 

old (M = 3.75; SD = .81). The majority of parents (74.5%) and children (67.5) were Caucasian 

and from two-parent homes (75.8%). Approximately half of the sample graduated from College 

or University (51.1%) and almost a quarter (22.3%) obtained a graduate or professional degree.  

Fifty-six participants (35.7%) reported that they were living with someone who was an 

essential worker. Of these 56 essential workers, 14 (23.7%) were a first responder, healthcare 

provider, or working in a facility treating patients with COVID-19.  

All parents reported having a smartphone (100%) and more than half reported having a 

tablet (62.4%). 

Time 3  

A total of 111 participants were included in Time 3 data collection (mothers, n = 83; 

fathers, n = 28; grandparent, n =1). The majority of participants were mothers (n = 83) and the 

majority of children were boys (n = 57). Participants ranged from 23 to 53 years old (M = 34.40; 

SD = 5.47) and children ranged in age from 3 to 5 years old (M = 2.68; SD = .77). Parents 

(78.4%) and children (72.3%) were primarily Caucasian and came from two-parent homes 

(78.4%). The majority of parents graduated from College or University (64.9%) with 

approximately a quarter obtaining a graduate or professional degree (21.6%). Approximately half 

of the sample were upper middle class (54.9%). 



 

 

 

53 
 

 
 

Of the N = 111 included in the final longitudinal sample, 34 (30.6%) indicated that they 

were living with someone who was an essential worker (i.e., healthcare, delivery worker, store 

working, security, building maintenance). Of these 34 essential workers, nine (8.1%) were either 

a first responder, healthcare provider, or working in a facility treating patients with COVID-19.  

All parents reported having a smartphone (100%) and approximately half reported having 

a tablet (59.5%).  

Attrition 

Participants who dropped out of the subsequent phases of data collection were still 

included in the analyses.  Of the 224 participants included in Time 1 of the study, 157 

participants completed Time 2, which resulted in an attrition rate of 29.9% (67 participants). A 

total of 121 participants completed Time 3. Thirty-six participants were lost between Time 2 and 

Time 3 of data collection, which resulted in an attrition rate of 29.8%. While merging data sets 

however, 10 participants were not matched across data sets due to missing or unique (e.g., 

provided a new email address that was not found in previous data set) information. Therefore, an 

additional 10 participants were removed, resulting in an overall sample of N = 111 for the final 

longitudinal data set (examined in Part 2 of the study) and an attrition rate of 38.0%.  
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Measures  

Screening Questionnaire 

  All participants completed a four-item screening questionnaire to determine eligibility for 

the study. They were asked if they are the primary caregiver for the child (spends the most time 

with child; lives with the child at least 5 days per week), and if they own a smartphone or tablet. 

Participants were also asked whether they have previously completed the study or if anyone in 

their household (e.g., spouse) had previously completed the study to ensure independence of 

informants. The goal of the current study was to collect cross-sectional data for Part 1 of the 

study and longitudinal data, across three different time points over a nine-month period, for Part 

2 of the study. Therefore, participants were also asked if they were willing to participate in the 

study at Time 1 (which included baseline measures of participants’ retrospective perceptions 

three months before the COVID-19 pandemic), Time 2, and Time 3 of data collection that took 

place approximately two months (± two weeks) apart. Participants who wished to be excluded 

from subsequent phases of data collection were still eligible to participate in the study. 

Participants that were not matched across data sets were excluded from the analyses. All 

participants were required to be fluent in English (reading and comprehension).   

Background Information 

Participants were asked to complete a background questionnaire related to the 

demographics of the parent (gender, marital status, level of education, and ethnicity) child’s age, 

gender, and their family structure (Appendix A). To get a clear picture of the technological 

landscape of participants’ homes, eights items adapted from Wartella and colleagues (2014) 

asked various questions about media ownership by families (e.g., whether the child owns their 
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own media device). Responses for question one, and four to six, listed various technology 

devices (e.g., television set, hand-held game player). Response options on these items were 

randomized. A shortened version of the background questionnaire that excluded questions about 

demographic information and technology ownership, was administered during the Time 2 and 

Time 3 questionnaire.  

COVID-19 Related Questions 

 Participants were asked several questions about COVID-19 to gain a better understanding 

of participants’ life changes, and children’s mental health related to COVID-19. The 

CoRonavIruS health Impact Survey (CRISIS, Version Three; Merikangas et al., 2021): Parent 

Caregiver Form, is a 63-item questionnaire that asked parents to report on their children in the 

following domains: exposure to the COVID-19 virus, life changes due to COVID-19, daily 

behaviours during the pandemic (e.g., sleep, physical activity, time outdoors), emotions/worries 

(child mental health), media use (e.g., mobile devices), and substance use (e.g., tobacco, 

alcohol). The questionnaire includes a section that asks participants to complete the 

questionnaire while reporting on their retrospective accounts of the aforementioned domains 

three months before the COVID-19 pandemic started. The questionnaire also includes a section 

that asks participants to complete the questionnaire while reporting on the aforementioned 

domains within the past two weeks. Two domains from the CRISIS questionnaire (life changes 

due to COVID-19, child mental health) were included in the current study.  

 Life Changes. The life changes domain consists of 15 questions that asked parents to 

report on how disruptive life changes due to COVID-19 have been for their child. The items are 

rated on a 5-point Likert scale with various anchors (e.g., ranging from 1 (A little worse) to 5 (A 

lot better); 1 (Not at all) to 5 (Extremely)). In this study, parents were asked to respond to nine 
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questions from the life changes domain. Cronbach’s alpha for this measure across the three time 

points were .63, .60, and .56, respectively, indicating questionable reliability. Reliability analysis 

across the three data sets (Time 1, Time 2, and Time 3 data) suggested that reliability would 

improve if three items were removed from the measure. Namely, items asking parents about the 

number of days their child left the home, how much the cancellation of important events have 

been difficult for their child, and the degree of financial difficulty families experienced were 

removed from the measure. After these three items were removed, six questions remained and 

were included in the study (see Appendix B) after reliability for the domain was determined. 

Items were summed together to create an overall COVID-19 Life Change score, with higher 

scores representing greater life changes and disruptions due to COVID-19. The CRISIS measure 

has demonstrated good construct validity and test-retest reliability in a large sample of caregivers 

from the United States and United Kingdom (Nikolaidis et al., 2021). However, the 

psychometric properties for the COVID-19 Life Change domain are less clear. For instance, in 

one study, the internal consistency was reported as .88 (Cronbach’s alpha; Brotto et al., 2021). 

The study by Brotto and colleagues (2021) used a version of the CRISIS measure that asked 

participants to report on themselves, not their children, and it is unclear which items from the life 

changes domain were included in the study.  A few other studies have referenced their use of the 

CRISIS survey; however, these studies were unclear about whether the COVID-19 Life Change 

domain was included in the overall measure, used in isolation, or shortened/modified. These 

studies also did not report on the psychometric properties for the CRISIS measure or life changes 

domain (Cost et al., 2021; Sciberras et al., 2021). In a longitudinal Canadian study, the reported 

internal consistency of the COVID-19 Life Change domain ranged from .77 to .90 over the 

course of six months (Rappaport et al., 2022). The study included samples of children between 
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the age of 8 to 13 years old and used four items from the life changes domain. The current study 

included parents with younger children and used six items from the life changes domain. 

Cronbach’s alpha for COVID-19 Life Change in the current study across the three time points 

were .78, .73, and .72, for Time 1, Time 2, and Time 3, respectively and indicated acceptable 

internal consistency.   

 Child Mental Health. The children’s emotions and worries domain in the CoRonavIruS 

health Impact Survey (CRISIS, Version Three; Merikangas et al., 2021) was used to assess child 

mental health. The domain included eight items that asked parents to rate their child’s mental 

health. Parents were asked about their child’s level of worry, happiness, enjoyment in activities, 

anxiety, restlessness, fatigue, concentration, irritability, and loneliness. These items were rated 

on a 5-point Likert scale with various anchors (e.g., ranging from 1 (Not worried at all) to 5 

(Extremely worried); 1 (Very focused/attentive) to 5 (Very unfocused/distracted; see Appendix 

C). Items were summed together to create an overall Child Mental Health index for baseline 

(thinking about their child three months before the COVID-19 pandemic started) and for Time 1 

(thinking about their child over the past two weeks). Cronbach’s alpha was .83 for baseline 

(retrospective reporting), and .90, .88, and .84 for Time 1, Time 2, and Time 3, respectively, 

indicating good internal consistency.  

Child Measures  

Externalizing and Internalizing Behaviour. Children’s internalizing and externalizing 

behaviours was measured using the Child Behavior Checklist- Preschool Version (CBCL 11/2 – 

5; Achenbach & Rescorla, 2001). The CBCL 11/2 – 5 is a 99-item measure yielding six subscales 

(emotionally reactive, anxious/depressed, somatic complains, withdrawn, attention problems, 

and aggressive behaviour). Together, these subscales create a global Total Problems score, as 
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well as two index scores called Internalizing and Externalizing Problems. Parents were asked to 

rate how true each item has been over the past two months from 0 (Not true), 1 (Somewhat or 

sometimes true), to 2 (Very true). Sample items from the CBCL 11/2 – 5 include “Destroys things 

belonging to his/her family or other children” and “Hurts animals or people without meaning to”. 

The CBCL 11/2 – 5 has demonstrated good psychometric properties (Achenbach & Roscorla, 

2001), including good discriminant validity, construct validity (e.g., Ha et al., 2011; Pandolfi, 

Magyar, & Dill, 2009), and criterion validity (Muratori et al., 2011). Good psychometric 

properties have been documented with the CBCL 11/2 – 5 across 23 diverse samples (Ivanova et 

al., 2010). Scores were calculated using age and gendered norms to create index scores for 

internalizing and externalizing behaviour problems. Cronbach’s alpha scores across all the 

CBCL 11/2 – 5 subscales across all three time points ranged from .72 to .94. Specifically, 

Cronbach’s alpha for Internalizing and Externalizing Problems were .94 and .95, for Time 1, .92 

and .95 for Time 2, and .92 and .93 for Time 3, indicating strong internal consistency.  

Parent Measures  

Parenting Stress. The Parenting Stress Index, Fourth Edition Short Form (PSI-4/SF; 

Abidin, 2012) is a 36-item self-report measure that assesses three domains: parental distress, 

parent-child dysfunctional interactions, and difficult child, which combine to form a Total Stress 

Index. The PSI-4/SF is rated on a 5-point Likert scale ranging from 1(Strongly Agree) to 5 

(Strongly Disagree). Higher scores on the PSI-4/SF represent greater perceived stress. The PSI-

4/SF has demonstrated good internal consistency, test-retest reliability, and construct validity 

with similar measures (Abidin, 1995; Johnson, 2015). In this study, the Cronbach’s alpha for the 

subscales from all time points ranged from .80 to .92, with the alpha for the Total Stress Index at 

.91 at Time 1, .88 at Time 2, and .91 at Time 3, indicating good internal consistency. 
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Parenting Behaviour.  The Multidimensional Assessment of Parenting Scale (MAPS; 

Parent & Forehand, 2017; Appendix D) was developed using items from previously established 

parenting measures (e.g., The Alabama Parenting Questionnaire, Shelton et al., 1996; Parent 

Behaviour Inventory, Lovejoy et al., 1999). The MAPS measures both positive and negative 

dimensions of parenting in children aged 3 to 17 years old. The MAPS includes 34 items rated 

on a 5-point Likert scale ranging from 1 (Never) to 5 (Always). The measure yields a broadband 

Positive Parenting index score that includes the subscales: proactive parenting (i.e., “I tell my 

child my expectations regarding behavior before my child engages in an activity”), positive 

reinforcement (i.e., “If my child cleans their room, I will tell him/her how proud I am”), warmth 

(i.e., “My child and I hug and/or kiss each other”), and supportiveness (i.e., “I show respect for 

my child’s opinions by encouraging him/her to express them”). The Negative Parenting index 

includes the subscales: hostility (i.e., “The punishment I give my child depends on my mood”), 

lax control (i.e., “I feel that getting my child to obey is more trouble than it’s worth”), and 

physical control (i.e., “I spank my child when I am extremely angry”). Items from respective 

parenting index scores were averaged together to create a positive parenting and negative 

parenting index. The MAPS has demonstrated strong reliability and good validity (Parent & 

Forehand, 2017). For this study, Cronbach’s alpha across subscales ranged from .78 to .92 at 

Time 1, .80 to .93 at Time 2, and .84 to .91 at Time 3. Further, the Cronbach’s alpha for Negative 

Parenting and Positive Parenting indexes were .92 and .84, respectively for Time 1, .93 and .87 

respectively for Time 2, and .93 and .89 respectively for Time 3, indicating strong internal 

consistency. 

Technoference. Perceived technoference in the parent-child relationship was measured 

using 14 items adapted from the Technology Interference in Parenting Scale (TIPS; McDaniel & 
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Coyne, 2016b). The original measure (Technology Device Interference Scale; TDIS) was created 

to measure technoference across different types of digital media (e.g., tablets, television, video 

games etc.) within romantic relationships (McDaniel & Coyne, 2016a). McDaniel and Coyne, 

(2016b) adapted the TDIS to create the TIPS by rewording items that previously focused on 

romantic relationships to focus on co-parenting relationships. They also inquired about the 

amount of technoference in co-parenting relationships across 14 different parenting domains 

(e.g., mealtime, playtime etc.). Parents were asked to think only about times when these domains 

occurred and report technoference during these occurrences (McDaniel & Coyne, 2016b). The 

wording of these instructions eliminated differences in the frequency of certain domains 

occurring in different families and allows for comparison across domains (McDaniel & Coyne, 

2016b). The TIPS was further adapted to measure perceptions of technoference across different 

types of digital media within parent-child relationships (McDaniel & Radesky, 2017). For 

example, parents were asked: “On a typical day, about how many times do the following devices 

interrupt a conversation or activity you are engaged in with your child?” Parents responded to 

each item on a scale ranging from 0 (None), to 6 (More than 20 times). Following suit, the 

present study used an adapted version of the TIPS (McDaniel & Coyne, 2016b) by asking 

parents to report how many times mobile technology (smartphones or tablets) interrupted 14 

different parenting domains with their child. Wording of the items were based on the adapted 

TIPS by McDaniel and Coyne (2016b), as well as McDaniel & Radesky (2017). Specifically, 

parents were asked: “Thinking only about the times you and your child [activity], on a typical 

day, how often do smartphones or tablets interfere during [activity]?” Items were measured on an 

8-point scale ranging from 0 (Never) to 8 (10 or more times a day; Appendix E). The order of the 

14 items were randomized and higher scores represented greater technoference. Items were 
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averaged together for a total technoference score. The adapted version of the TIPS demonstrated 

good internal consistency (Chronbach’s alpha = .84) in another study with preschool children 

(Tran, 2018; Tran& Menna, 2020); otherwise, no other known studies have evaluated the 

psychometric properties of this new scale. Given that parents may use mobile technology outside 

of the time they are with their children (e.g., while children are asleep), measuring the amount of 

interruptions due to mobile technology that occur specifically during parent-child interactions 

(i.e., technoference) may yield stronger associations between parent screen time, parenting, and 

child outcomes. Therefore, an analysis of technoference was included in the study to determine 

whether technoference will serve as a better variable to include in the study over the measure of 

parent screen time. Cronbach’s alpha at Time 1, Time 2, and Time 3 was .93, .92, and .95 

respectively, indicating strong internal consistency. 

Parent Screen Time. Global estimates are the most common method of measuring 

technology use and moderate correlations (.40) between global estimates of technology use and 

time diaries have been observed (Anderson et al., 1985). Global estimates, however, tend to be 

underestimated (Yuan et al., 2019) because they require participants to make retrospective 

estimates about technology use, which likely yields inaccurate answers (Vanderwater & Lee, 

2009). Using a heuristic template by dividing the day into three distinct periods (morning, 

afternoon, and evening) may improve the accuracy of recall (Vanderwater & Lee, 2009). 

Following suit, four items from The Adult Involvement in Media Scale (AIM; Anderson et 

al.,2007) were used to measure parents’ television and video game use, along with adapted 

versions to measure computers, smartphones, and tablet use. All screen based media (e.g., video 

games) was measured to gain descriptive information about participants; however, the current 

study focused on the amount of mobile technology (smartphones and tablets) used by parents. 
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The 10 items asked parents to report how many hours they spend using screen-based media 

during the morning (6am to afternoon), afternoon (afternoon to 6pm) and evening (6pm to 

midnight) on a typical weekday and weekend (Appendix F). Total screen time for each device 

was calculated by using a weighted average of screen time by multiplying the total daily hours 

for a typical weekday by five, multiplying the total daily hours for a typical weekend by two, and 

summing together the weekday and weekend hours. To calculate the total amount of mobile 

technology use by parents, the weighted averages of total smartphone and tablet use were 

summed together. Parents were asked to complete this measure while retrospectively thinking 

about their screen time three months before the COVID-19 pandemic started, in order to 

establish a baseline. Parents were then asked to complete this measure again while thinking 

about the past two weeks, as well as during subsequent questionnaires (i.e., Time 2 and Time 3). 

Responses to these items were frequency counts (length of time) and therefore, Cronbach’s alpha 

was not calculated. In an alternative attempt to gain more accurate reports of parent screen time, 

parents who track their screen-time on their mobile technology were asked to refer to these data 

while filling out the questionnaire. Instructions on how to access these data were included in the 

questionnaire (Appendix G).   
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Table 3.  

Summary of Measures and Transformed Variables  

Variable Questionnaire Transformed?  
COVID-19 Life Changes CoRonavIruS health Impact 

Survey (CRISIS; Merikangas et 
al., 2021;modified) 

No 

Child Mental Health CoRonavIruS health Impact 
Survey (CRISIS; Merikangas et 
al., 2021) 

No 

Child Externalizing 
Behaviour 

Child Behavior Checklist- 
Preschool Version (CBCL 11/2 – 
5; Achenbach & Rescorla, 2001) 

No  

Child Externalizing 
Behaviour 

Child Behavior Checklist- 
Preschool Version (CBCL 11/2 – 
5; Achenbach & Rescorla, 2001) 

No 

Parent Stress The Parenting Stress Index, 
Fourth Edition Short Form (PSI-
4/SF; Abidin, 2012) 

No 

Parenting Behaviour 
(specific subscales) 

The Multidimensional 
Assessment of Parenting Scale 
(MAPS; Parent & Forehand, 
2017) 

Physical control subscale  

Technoference Technology Interference in 
Parenting Scale (TIPS; 
McDaniel & Coyne, 2016b; 
adapted) 

No 

Parent screen time (specific 
subscales include: total 
mobile technology, 
smartphone, tablet, 
videogame, computer) 

The Adult Involvement in Media 
Scale (AIM; Anderson et al., 
2007; adapted) 

All subscales  
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Procedure  

Recruitment  

Parents of children ages 3 to 5 years old were recruited through a multi-method approach. 

A snowball recruitment technique was employed by asking participants to share information 

about the study to eligible participants whom they think may be interested in participating. Most 

of the recruitment occurred online. A Facebook page dedicated to the study was created to host a 

brief description of the study’s details and an electronic copy of the flyer. Organizations (e.g., 

Mom2Mom groups) on Facebook were contacted through private messages to ask for assistance 

with recruitment. They were encouraged to “share” the study’s page or post the study’s flyer on 

their own wall. Using a snowball technique, Facebook users were encouraged to share the 

study’s page within their own social networks. Instagram was also used in a similar way by 

“direct messaging” accounts and encouraging them to “share” the study’s post.  

Fraudulent Responses 

 Multiple strategies were employed to prevent fraudsters (e.g., robots, participants 

completing the study multiple times) from completing the survey (Teitcher et al., 2015). By 

sending participants a unique link, fraudsters were prevented from completing the study 

numerous times. To further prevent robots from completing the study, a CAPTCHA (e.g., 

“Completely Automated Public Test to tell Computers and Humans Apart”) was added to the 

first page of the study.  

All interested participants emailed the researcher for a unique link to the online survey. 

Potential participants were asked four screening questions (e.g., where they heard of the study, 

what eligibility characteristics are required, what the study is about, what city they live in) before 

being sent a unique link. Emails that were received in close proximity to each other and who 
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shared similar characteristics regarding their email address, subject line, or body of text were 

likely sent from an automated computer program and flagged as suspicious. Other characteristics 

of suspect included similarities across multiple emails, matching IP addresses across participants, 

and consistency of responses (e.g., birth year). Attention to the combination of these suspicious 

characteristics, as well as the researcher’s judgement were used to identify potentially fraudulent 

participants. These participants were subsequently removed from the study and their data were 

removed from the analyses. 

Baseline and Time 1 

The study’s advertisement directed interested participants to e-mail the researcher to 

receive a unique link to the study. All participants were required to answer the screening 

questions (mentioned above) emailed to them before receiving their unique link as an additional 

layer of security.  

 Once participants accessed the link, they completed a consent form which included 

stipulations that parents will not receive compensation for their participation if they do not meet 

eligibility requirements for the study, if they complete the survey in an atypically short amount 

of time, or if more than 80% of their responses are missing or invalid. Following obtained 

consent, participants answered additional screening questions to assess their eligibility to 

participate in the survey. Ineligible participants were redirected to a page where they were 

thanked and informed about their ineligibility to complete the study. Eligible participants 

continued with the survey, during which they were presented with instructions about how to 

answer the questionnaire. In each section, participants were instructed to answer the questions by 

either answering the questions about themselves while thinking about themselves or answering 

questions about their child while thinking about their child. Parents who have multiple children 



 

 

 

66 
 

 
 

were instructed to answer the questions by thinking only about their child between the age of 3 to 

5 years old. If they had more than one child between this age range, they were instructed to think 

about the oldest child who is between 3 to 5 years old while answering the questions. 

 The online questionnaire began by asking participants to answer demographic questions, 

followed by the rest of the questionnaires presented in a counterbalanced order. A series of 

structured questions were included at the end of the questionnaire to capture participants’ 

qualitative responses.  

Upon completion, participants were informed that an e-mail with a unique link to the 

study would be sent to them in approximately two months for the Time 2 and Time 3 

questionnaires. Participants were prompted for their email address so they could receive 

compensation. They had the option to redeem a $5 electronic gift-card or deny compensation.  

Structured Questions 

 Participants were asked seven structured questions to explore parents’ experiences 

related to their mobile technology use. Specifically, questions asked parents about the time they 

spend using mobile technology, the way they used mobile technology, and the types of activities 

they are doing on mobile technology has changed since the beginning of the COVID-19 

pandemic (around March 2020). Parents were asked to reflect on how their mobile technology 

use had changed. Parents were also asked how their use of mobile technology may have 

impacted their parenting and how their children responded to parents’ use of mobile technology. 

The questions were as follows: (1) Please tell us about the added stress you have experienced 

since the start of COVID-19; (2) How has the amount of time you spend using mobile 

technology changed?; (3) How has the way you use mobile technology changed since COVID-

19 (e.g., new ways of using mobile technology)?; (4) What types of activities do you do on your 
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mobile technology while around your child(ren)?; (5) How does your engagement with specific 

activities or mobile technology impact your parenting?; (6) How did you multitask between 

using mobile technology and taking care of or interacting with your child(ren)?; (7) How has 

your child(ren) acted differently while you are using mobile technology around them?  

Coding of Structured Questions 

Coding of structured questions were guided by a content analysis to systematically 

organize and summarize key results (Hsiu-Fang & Shannon, 2005). A conventional approach to 

content analysis was used since existing research and theory related to the research questions was 

limited, as well as to avoid using preconceived codes (Kondracki & Wellman, 2002).  

First, the responses were read multiple times to become familiar with the overall content 

of responses. Second, text capturing key thoughts or concepts were identified. Third, the author 

made note of impressions and thoughts related to the initial text to identify meaning. Fourth, 

texts that captured similar meaning were grouped together and made up an initial coding scheme. 

Fifth, codes were sorted based on their differences or similarities with each other. Six, definitions 

for each code were created. Finally, a quantification system was developed. Specifically, a 

frequency count for each code was recorded, insofar that responses that aligned with the code’s 

description were each given one count. Both the research supervisor and the author coded a 

sample of responses based on the coding scheme. The author met with the research supervisor to 

review the coding scheme and responses. Revisions to the coding scheme were made based on 

supervisor feedback to add or combine codes.  

Three research assistants were trained to code the responses. The research assistants were 

two recent undergraduate students majoring in psychology, as well as one first year graduate 

student in psychology. A small subset of responses (20%) for each question was coded to 
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establish inter-rater agreement and reliability. Percent agreement ranged from 46% to 100% 

across all four coders (research assistants and author). The research assistants and the author 

reviewed the discrepancies in coding. After reviewing discrepancies, the author concluded that 

descriptions for several codes with low inter-rater agreement were not distinct enough from other 

codes and often shared underlying themes with more reliable codes. For instance, the code Joint 

Use was defined as sharing the use of a tablet with a child or allowing a child to hold the phone 

while the parent is talking. This code was later combined with the code Multitasking, which was 

defined as a parent combining their interaction, caring, or playing with a child and using 

technology at the same time.  

Following suit, codes with low reliabilities were combined with codes with stronger 

reliabilities based on feedback from the research assistants (Fink & Gantz, 1996). Following the 

combination of codes, all discrepancies were resolved to obtain 100% percent agreement by 

having a discussion and coming to a consensus. Once the coding scheme was revised, each 

research assistant (a total of four coders for each question) coded the first 20 responses for each 

question. Intercoder reliability for these samples of 20 codes were calculated using 

Krippendorf’s kappa. Krippendorf (1980) proposed that variables with reliabilities above .80 are 

considered an indicator of high reliability while variables with reliabilities ranging from .67 to 

.80 are acceptable. Krippendorf’s kappa ranged from .74 to .89 within Question One, 1.00 for all 

the codes within Question Two, ranged from .68 to 1.00 for codes within Question Three, ranged 

from .86 to .94 for codes within Question Four, ranged from .79 to 1.00 for codes within 

Question Five, ranged from .73 to 1.00 for codes within Question Six, and ranged from .73 to 

1.00 for the codes within Question Seven. Intercoder reliabilities for the qualitative questions 

were considered acceptable; therefore, the coding scheme was finalized (see Tables 4 to 10). The 
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research assistants proceeded to independently code the final sample of responses. Specifically, 

each question had one research assistant who coded all the answers, and a second research 

assistant who coded twenty five percent of the answers. Once coding was completed by all 

research assistants, Cohen’s kappa was calculated. Cohen’s Kappa ranged from .79 to 1.00 for 

the codes within Question One, .72 to 1.00 for the codes within Question Two, .66 to 1.00 for the 

codes within Question Three, .66 to 1.00 for the codes within Question Four, .78 to 1.00 for the 

codes within Question Five, .73 to 1.00 for Question Six, and .67 to 1.00 for the codes within 

Question Seven. Cohen’s kappa values that range from .60 to .79 are considered moderate, while 

kappa values exceeding .80 are considered strong (McHugh, 2012). Most codes yielded a Kappa 

of 1.00.  
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Table 4 

 List of Codes for Question One: Please Tell Us About the Added Stress You Have Experienced 

Since the Start of COVID-19 

Code Description (Added stress due to …) 
Job transition New, lost, or changed job 
Decreased income Financial worries due to decreased income 
Inflation Financial worries due to increased expenses 
Working from home/Work stress Adapting to work from home policies, work 

burden, workload, managing colleagues 
School stress Navigating school closures, learning how to 

attend online classes, needing to homeschool 
children 

Lifestyle lockdown/Change in routine Not being able to participate in the community 
(e.g., gyms shut down, trips cancelled), 
boredom, being at home 

Parenting responsibilities/no childcare/no child 
activities 

More work watching children, lack of external 
help, daycares closed, kids bored at home, 
difficulties keeping child occupied 

Increased child dysfunction Increased disruptive behaviour, fighting, and 
tantrums in children 

Household chores More domestic work responsibilities 
Mental health concerns Psychological distress, fatigue, irritability from 

quarantining with family 
Loneliness/less socializing Loneliness from lack of social interactions 
Decreased social support Lack of supports 
Healthcare Working in the healthcare industry 
Fear  Fear of health and safety (e.g., social 

distancing, catching the virus), fear of 
economic impact of COVID-19, unspecified 
fear 

Legal concerns Navigating legal issues 
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Table 5 

List of Codes for Question Two: Has the Amount of Time You Spend Using Technology 

Changed?  

Code Description 
Increase (no mention of COVID-19) Increase in screen time without attributing 

increase to COVID-19 
Decrease (no mention of COVID-19) Decrease in screen time without attributing 

decrease to COVID-19 
Stopped Stopped using mobile technology 
Increase because COVID-19 Increase of screen time due to COVID-19 (e.g., 

being home, lockdowns, restriction) 
Decrease because COVID-19  Decrease of screen time due to COVID-19 
Increase because news Increase of screen time to keep up with the 

news 
Increase because of social media Increase of screen time to use social media 
Increase because of work/school Increase of screen time due to work or school 
Increase because of communication  Increase of screen time to communicate or keep 

connected with other people  
Increase because of online shopping  Increase in screen time for online shopping  
Increase because of child care demands Increase in screen time due to child care 

demands 
Boredom Changes in screen time due to boredom  
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Table 6 

List of Codes for Question Three: How has the Way You Use Mobile Technology Changed? 

Code Description 
Increase Increase in screen time with no specific reasons 

stated 
Decrease Decrease in screen time with no specific 

reasons stated 
Virtual meetings Any mention of video calls, zoom, facetime, 

other video conferencing platforms  
Communication Using mobile technology for talking, 

connecting, and/or messaging 
School Using mobile technology to attend online 

school or use apps such as Teams, Brightspace, 
and/or other apps for school 

Work Using mobile technology for work 
Social media Using social media  
Entertainment Using mobile technology for entertainment 

(e.g., streaming movies) 
Cope with Anxiety Using mobile technology to cope with anxiety 
Health screening Using mobile technology to conduct health 

screenings (e.g., submitting COVID-19 rapid 
tests, submitting vaccine status, symptom 
checking) 

Shopping Using mobile technology to shop  
Therapy  Using mobile technology for teletherapy  
Learning/Teaching  Using mobile technology outside of school for 

learning or to teach (e.g., parent teaching child 
concepts) 
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Table 7 

 List of Codes for Question Four: What Types of Activity (e.g., texting, reading news, engaging 

in social media) Did You Do on Your Mobile Technology Around Your Child(ren)? 

Code 
Texting 
Audio call  
Video call  
Work  
Email 
Video/Audio media 
Social media 
Online shopping  
Reading  
Playing games  
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Table 8 

 List of Codes for Question Five: How Does Your Engagement with Specific Activities or Mobile 

Technology Impact Your Parenting?  

Code Description 
No change No change specified  
Parent-child quality time decreases Parent specifies a decrease in the quality of 

interactions/times spent together with child 
Disconnection A sense of physical or emotional disconnection 

between parent and child 
Decrease attention/focus/distracted  Either parent and/or child exhibits decreased 

attention (e.g., greater distractibility, less 
mindful, less effective in their parenting) 
 

Increase irritability/frustration/dysregulation  Either parent and/or child exhibits increased 
irritability (e.g., more impatient, frustrated, 
when interrupted) 
 

Positive impact Parent noted mobile technology had a positive 
impact  

Negative perspective towards self/as a parent Parent reports negative feelings towards 
themselves or commenting on parenting 
ineffectiveness  

Increased flexibility and adaptability Parent reports engagement with mobile 
technology increased their flexibility   

Parenting tool Mobile technology is a parenting tool used to 
distract/occupy child  
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Table 9 

List of Codes for Question Six: How Did You Multitask Between Using Mobile Technology and 

Taking Care of or Interacting with Your Children?  

Code Description (if applicable) 
No strategy No strategy described 
No multitasking Parent states they did not multitask 
Both use screens separately Both parent and child use technology but on 

their own 
Combined multitasking  Parent describes combining using technology 

with interacting with their child (e.g., switching 
back and forth) 

When kids are occupied Parent report using technology when children 
are occupied (i.e., sleeping) 

Tool to occupy Parent provides child with technology to use 
Boundary setting Parents set limits on technology use (e.g., 

putting phone away when around children) 
Check in with child Parents describe asking children question about 

their technology use 
Communicating with child about technology use  Parents let children know they are using their 

technology 
Educational purposes Parents described using technology for 

educational purposes (e.g., reading together) 
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Table 10 

 List of Codes for Question Seven: How Has Your child(ren) Acted Differently While You Are 

Using Mobile Technology Around Them?   

Code Description (if applicable) 
No difference noted  No difference noted 
Child wants more attention Parent describes child wanting more attention 

(e.g., needy) 
Increase whining/dysregulation/disobedience 
(physical, noise, emotions) 

Parent describes child becoming more 
disruptive, angry, acting out, or being less 
disciplined 

More fighting/arguments Parent reports more fighting or arguments 
between people in the household   

Curiosity/checking on parent Parent describes child being more curious 
about what the parent is doing  

Want to use technology Parent reports child wanting to use more 
technology  

Increase obedience  Parent reports child being more obedient or 
happier  
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Time 2 and 3 

Data collection for Time 2 and Time 3 of the study took place approximately two months 

(± two weeks) after participants completed the prior questionnaire. Aside from shortening the 

background measure (i.e., characteristics thought to be relatively stable over time, such as 

ethnicity were removed), and removing the measure of child mental health and parent screen 

time three months before the pandemic started, the follow-up questionnaire for Time 2 and Time 

3 were the same questionnaire as the one completed during Time 1. An email with a unique link 

was sent to all eligible participants for subsequent questionnaires. They had two weeks to 

complete the study and were emailed a reminder email in one week (up to three reminder emails 

in total) if they had not completed the questionnaire. Participants were asked to provide consent 

and then complete the questionnaire. After completing the questionnaire, participants were 

directed to a thank you page and prompted for their email address to receive their choice of 

compensation.  
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CHAPTER 4 

RESULTS 

Part One  

Data Preparation   

A total of 368 responses from Time 1 was collected. Time 1 data also includes baseline 

measures of parents’ retrospective reporting three months before COVID-19 but will be referred 

to as Time 1 for brevity. A total of 67 participants were deemed to be fraudulent after identifying 

duplicate IP addresses and removed from the study. This left an initial sample of N = 301 for 

Time 1.  All descriptive and statistical analyses were conducted using Statistical Package for the 

Social Sciences, Version 25 (IBM, 2017). A total of 63 collected responses were not complete or 

did not pass the screening questions. These cases were removed and left a subsequent sample of 

N = 238 which were subsequently examined for data entry errors, missing data, and outliers.  

Missing data. Missing data were analyzed using Missing Value Analysis (MVA) to 

reveal very little missing data. The summary of missing values in the Time 1 sample indicated 

that 28.2% of the variables had some missing data, and across all variables and participants, 

2.4% of total data was absent. The percentage of missing data across all variables in the data set 

ranged from 0% to 9.6%, with most missing variables missing only 0% to 1.3% of responses.  

Little’s MCAR test was conducted to determine whether the pattern of missing data 

across all samples was considered MCAR (Missing Completely at Random) or MAR (Missing at 

Random; Tabachnick & Fidell, 2013). Little’s MCAR revealed that the data (X2 (18665) = 

16230.23, p > .999) were MCAR. These results suggest that the pattern of missing data was 

unrelated to other variables in the data set.  
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When the pattern of missing data is determined to be MCAR, and missing data across 

each variable falls under 5% to 10%, the conditions for any imputation method is satisfied (Hair 

et al., 2010; Tabachnick & Fidell, 2013). Therefore, multiple imputation, which is considered a 

respectable and reliable method of dealing with missing data, was computed at the composite 

level with five iterations (Tabachnick & Fidell, 2013). 

Outliers and Assumptions. The sample (N = 238) was examined for univariate outliers 

on the independent and dependent variables by inspecting standardized residuals +/- 3.29 as 

potential outliers. The presence of outliers was further corroborated with skewness and kurtosis 

values, as well as a visual inspection of histograms, boxplots, and scatterplots.  

 Standardized values of variables exceeding the acceptable value of +/- 3.29 were found 

on the following variables: Proactive Parenting, Warmth, Supportiveness, Hostility, Physical 

Control, Internalizing Problems (CBCL Int) Externalizing Problems (CBCL Ext), Parent 

Technology use before COVID-19 (Mobile Technology, Smartphone, Tablet, Television, 

Videogames, Computer), and Parent Technology use after COVID-19 (Smartphone, Tablet, 

Television, Videogames, Computer).  

Assumptions of normality were assessed by reviewing the distribution of histograms, Q-

plots, and boxplots, along with kurtosis and skewness values. Skewness values for Parent 

Technology use before COVID-19 (Tablet, Videogames) and Parent Technology use after 

COVID-19 (Tablet, Videogames) fell outside the acceptable range of -/+ 2.  Kurtosis values for 

scales measuring: Physical Control and Parent Technology use before COVID-19 (Mobile 

Technology, Smartphone, Tablet, Videogames) and Parent Technology use after COVID-19 

(Tablet, Videogames) fell outside the acceptable range of -/+ 3.  
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After screening for both outliers and non-normality across variables, outliers that were 

detected on variables without violations of normality were winsorized in the interest of 

preserving sample size. After winsorizing, the assumptions of normality for these variables were 

met and all standardized residuals were within acceptable limits. 

With respect to variables with both outliers and violations of normality, before deleting or 

modifying any cases, an inspection of the number of outliers and severity of non-normality was 

conducted (Tabachnick & Fidell, 2013). Skewness values greater than the absolute value of three 

are considered extreme (Kline, 2009). Kurtosis values greater than the absolute value of 10 are 

considered problematic and are more serious when they exceed 20 (Kline, 2009). The maximum 

skew and kurtosis values for variables with few outliers and mild threats to normality fell at 2.82 

and 7.42, respectively (all positively skewed). These variables were winsorized to yield a normal 

distribution without requiring transformations to the data (Tabachnick & Fidell, 2013). After 

these variables were winsorized, the assumptions of normality were met. 

With respect to variables with severe violations of normality and with many outliers, the 

transformation of variables prior to deleting or modifying scores is preferable since the 

likelihood of reducing outliers and producing normality increases following transformation 

(Tabachnick & Fidell, 2013). It is also recommended that transformations be undertaken prior to 

searching for any multivariate outliers because many statistics used to detect them are sensitive 

to failures of normality (Tabachnick & Fidell, 2013). The following variables severely violated 

normality (maximum skewness and kurtosis at 11.93 and 33.47, respectively; all positively 

skewed) and many outliers were identified: Parent Technology use before COVID-19 

(Videogames, Tablet, Computer), Parent Technology use during COVID-19 (Videogames, 

Tablet), and physical control.  
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Logarithmic transformations were applied on the variables to overcome skewness and 

bring them into compliance with normality prior to any data modification. This method is 

preferable since the likelihood of reducing outliers and producing normality increases following 

transformation (Tabachnick & Fidell, 2013). Since the smallest value across these variables was 

zero, a value of one was added to the logarithmic transformation as a constant (Tabachnick & 

Fidell, 2013). Univariate outliers and normality were assessed on the transformed variables. 

Skewness and kurtosis values all fell within acceptable limits after transformations.  

Multivariate outliers and influential data points were detected using Mahalanobis distance 

with a probability of p < 0.001 based on a cumulative chi square distribution (Tabachnick & 

Fidell, 2013). A total of 14 cases were identified as multivariate outliers (p values lower than 

0.001) and therefore removed from the data set, leaving a remaining sample of N = 224.   

A scatterplot matrix between the residuals of all variables confirmed linear relationships 

between the predictor and outcome variables in both data sets thereby meeting the assumption of 

linearity. To assess the assumption of homoscedasticity, scatter plots of standardized residuals by 

standardized predicted values were examined for all primary analyses. The spread of the baseline 

data within scatterplots across all primary analyses did not represent a funnel shape, suggesting 

that the assumption of homoscedasticity was met.  

The assumptions of multicollinearity and singularity were tested to ensure highly 

interrelated variables were not a source of interference to the data. These assumptions were 

tested by examining the VIF and tolerance values. VIF values over 10 and tolerance values under 

0.1 are considered problematic (Field, 2009). The assumption of multicollinearity was met, with 

VIF values ranging from 1.19 to 4.34 and tolerance values ranging from .23 to .84. Furthermore, 
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an examination of a correlation matrix revealed no correlations approaching or exceeding r = .90, 

which further corroborates the absence of multicollinearity.  

Finally, the assumptions of independence of errors were tested using the Durbin-Watson 

statistic and met. The Durbin-Watson value across primary analyses sample fell within normal 

limits (between 1 and 3; Field, 2009) and ranged between 1.48 and 1.36.  

Demographics. The associations between demographic and COVID-19 variables and the 

main independent and dependent variables of the primary analyses, namely technoference, parent 

stress, positive parenting (proactive parenting, positive reinforcement, warmth, and 

supportiveness), negative parenting (hostility, lax Control, physical control), internalizing 

problems, externalizing problems, and parent screen time (MT Total, Smartphones and Tablets) 

were examined to identify potential covariates (See Table 11).  
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Table 11 

Correlations between Demographic and Study Variables in Time 1 (N = 224) 

 Child Age Child 
Gender 

 Parent Education 
(of participant) 

Total Annual 
Income 

Family 
Structure  

TIPS .06 .18** -.01 .03 .07 
PSI -.04 .06 -.03 -.19** .09 
Proactive Parenting .01 -.03 .06 -.01 .03 
Positive Reinforcement .04 -.04 .14* .10 .11 
Warmth .01 -.01 .15 .09 .07 
Supportiveness .12 -.08 .12 .08 .18** 
Hostility .17* .14* .07 .04 .04 
Lax Control -.14* .03 .14 .12 -.05 
Physical Control (T) .07 .15* -.04 .04 -.07 
CBCL Int .18** .13 -.04 -.09 .16* 
CBCL Ext .17* .13 -.05 -.08 .18 
BC MT Total -.02 .12 -.07 -.05 .02 
BC Smartphone -.10 .06 .03 -.05 .01 
BC Tablet (T) .04 .19** -.10 -.00 -.02 
BC Television .06 .07 -.07 -.09 .05 
BC Computer (T) -.04 .14* .13* .01 -.12 
BC Videogame (T) .07 .13 -.07 -.08 -.05 
MT Total (T) .07 .08 -.04 .03 .13 
Smartphone (T) -.04 .03 .09 .01 .13 
Tablet (T) .02 .14* -.08 .03 -.00 
Television (T) .12 .03 -.08 .05 .03 
Computer (T) -.01 .04 .15* .00 -.06 
Videogame (T) .14* .17* -.07 .02 .07 
COVID-19 LC -.02 -.04 -.15* -.17** .06 
COVID-19 MH 3 Months .10 .16* -.17* -.15* .07 
COVID-19 MH 2 Weeks .09 .08 -.14 -.15* .13 

Note. TIPS = Technology Interference in Parenting Scale (Total Technoference); PSI = Parenting Stress Index (Total parenting stress); CBCL Int 
= Child Behaviour Checklist – Preschool Version Internalizing Problems; CBCL Ext = Child Behaviour Checklist – Preschool Version 
Externalizing Problems; BC MT Total = Total Parent Screen Time (Smartphone and Tablet combined) Three Months before COVID-19; BC 
Smartphone = Total Parent Smartphone Use Three Months before COVID-19; BC Tablet = Total Parent Tablet Use Three Months before 
COVID-19; BC Television = Total Parent Television Use Three Months before COVID-19; BC Computer = Total Parent Computer Use Three 
Months before COVID-19; BC Videogame = Total Parent Videogame use Three Months before COVID-19; MT Total = Total Parent Screen 
Time (Smartphone and Tablet combined); Smartphone = Total Parent Smartphone Use; Tablet = Total Parent Tablet Use; Television = Total 
Parent Television Use; Computer = Total Parent Computer Use; Videogame = Total Parent Videogame Use; COVID-19 LC = Total COVID-19 
Life Changes; COVID-19 MH 3 Months = Child Mental Health 3 Months Prior to COVID-19; COVID-19 MH 2 Weeks = Child Mental Health 2 
Weeks Prior to COVID-19 Pandemic. 

(T) = transformed variable. 

*p < .05. **p < .01.  
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With respect to child characteristics, children’s age (i.e., older children) was significantly 

related to greater internalizing and externalizing difficulties, as well as increased hostility and 

decreased lax control. Independent samples t-test revealed that boys were significantly more 

likely than girls to receive hostile parenting and experience technoference in the parent-child 

relationship. Gender differences between boys and girls’ experiences of lax control were not 

significant. See Table 12. 
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Table 12 

Independent Samples t-Test Between Boys and Girls for Technoference, Hostility and Lax 

Control as the Dependent Variable  

 M SD t(df) p 
Technoference     

Boys  3.03 1.34 -2.80(221) .01 
Girls 2.57 1.15 - - 

Hostility     
Boys  2.31 .63 -2.17 (216.77) .03 
Girls 2.13 .61 - - 

Lax Control     
Boys  2.32 .66 -.50 (212) .13 
Girls 2.27 .65 - - 
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With respect to parent characteristics, significantly more mothers (n = 178) participated 

in the study than fathers (n = 46; a ratio of approximately four mothers for every one father). 

Therefore, parent age and sex were not included as a covariate for any subsequent analyses. The 

age of mothers ranged from 23 to 53 years old (M = 34.10), while the age of fathers ranged from 

28 to 53 years old (M = 33.55). See Table 13 for descriptive statistics for study variables 

amongst mother and fathers.  
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Table 13 

Descriptive Statistics Between Mothers and Fathers for Study Variables in Time 1 (Females, n = 

178; Males, n =44) 

Note. Females assigned coding of 1. Males assigned coding of 2. TIPS = Technology Interference in Parenting Scale (Total Technoference); PSI 
= Parenting Stress Index (Total parenting stress); CBCL Int = Child Behaviour Checklist – Preschool Version Internalizing Problems; CBCL Ext 
= Child Behaviour Checklist – Preschool Version Externalizing Problems; BC MT Total = Total Parent Screen Time (Smartphone and Tablet 
combined) Three Months before COVID-19; BC Smartphone = Total Parent Smartphone Use Three Months before COVID-19; BC Tablet = 
Total Parent Tablet Use Three Months before COVID-19; BC Television = Total Parent Television Use Three Months before COVID-19; BC 
Videogame = Total Parents Videogame use Three Months before COVID-19; BC Computer = Total Parent Computer Use Three Months before 
COVID-19; MT Total = Total Parent Screen Time (Smartphone and Tablet combined); Smartphone = Total Parent Smartphone Use; Tablet = 
Total Parent Tablet Use; Television = Total Parent Television Use; Videogame = Total Parents Videogame use; Computer = Total Parent 
Computer Use; COVID-19 LC = Total COVID-19 Life Changes; COVID-19 MH 3 Months = Child Mental Health 3 Months Prior to COVID-19; 
COVID-19 MH 2 weeks = Child Mental Health 2 Weeks Prior to COVID-19 Pandemic. 

(T) = transformed variable. 

*p < .05. **p < .01.  

  

Variable M_Mothers (SD) Min_Mothers Max._Mothers M_Fathers (SD) Min._Fathers Max._Fathers 
TIPS 2.73 (1.20) .54 6.14 3.13 (1.51) 1.07 6.00 
PSI 87.68 (20.09) 47.00 139.00 89.67 (15.90) 54.00 138.00 
Proactive Parenting 4.01 (.54) 2.50 5.00 3.63 (.60) 2.50 5.00 
Positive 
Reinforcement 

4.38 (.58) 2.25 5.00 3.78 (.78) 2.00 5.00 

Warmth 4.52 (.54) 3.00 5.00 4.10 (.60) 3.00 5.00 
Supportiveness 4.33 (.68) 2.00 5.00 3.77 (.80) 2.00 5.00 
Hostility 2.23 (.63) 1.00 4.45 2.22 (.61) 1.00 4.29 
Lax Control 2.23 (.68) 1.00 3.86 2.57 (.46) 1.43 3.83 
Physical Control (T) .10 (.15) .00 .51 .16 (.17) .00 .51 
CBCL Int 49.79 (14.38) 29.00 91.00 46.68 (14.24) 29.00 86.00 
CBCL Ext 48.30 (13.05) 28.00 88.00 40.72 (10.02) 28.00 79.00 
BC MT Total 1.56 (.33) .54 2.19 1.52 (.35) .54 2.08 
BC Smartphone 1.44 (.38) .48 2.12 1.42 (.30) .48 2.03 
BC Tablet (T) .53 (.65) .00 1.86 .61 (.68) .00 1.75 
BC Television 23.44 (17.05) .00 82.00 20.29 (12.63) .00 56.00 
BC Computer (T) 1.04 (.69) .00 1.96 1.36 (.44) .00 1.96 
BC Videogame (T) .38 (.58) .00 1.87 .61 (.69) .00 1.76 
MT Total (T) 1.61 (.32) .00 2.38 1.53 (.42) .00 2.14 
Smartphone (T) 1.51 (.39) .00 2.06 1.44 (.38) .00 2.04 
Tablet (T) .51 (.65) .00 1.98 .64 (.69) .00 1.76 
Television (T) 25.10 (18.03) .00 84.00 21.41 (15.60) .00 85.00 
Videogame (T) 1.12 (.65) .00 1.94 1.46 (.27) .78 1.93 
Computer (T) .35 (.57) .00 2.03 .60 (.67) .00 1.51 
COVID-19 LC 17.87 (4.29) 6.00 30.00 16.82 (3.75) 10.00 27.00 
COVID-19 MH 3 
Months 

16.64 (5.63) 9.00 35.00 17.67 (5.23) 9.00 31.00 

COVID-19 MH 2 
Weeks 

21.73 (7.19) 9.00 45.00 20.69 (5.16) 9.00 35.00 
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Parents from families with higher levels of education reported significantly greater use of 

positive reinforcement and lax control. Parents with higher total incomes reported significantly 

lower parenting stress. Parents from two family households reported significantly greater use of 

supportiveness and more internalizing difficulties in children. Taken together, child age, child 

sex, family education (of the participant), family income, and family structure were included as 

controls in the subsequent analyses when the variables were significantly related to the 

dependent variable in regression analyses, or the mediators and dependent variable in the 

mediation analyses.  

Objective One  

Prior to the start of data collection, the province experienced the onset of a global 

pandemic. During this time the province underwent a series of significant changes, such as: 

openings and closures of schools and essential business, physical distancing measures, and travel 

restrictions and lockdowns (i.e., stay at home orders). A non-exhaustive list of major COVID-19 

related changes and mandates prior to data collection in the current study are outlined in 

Appendix H. Data collection for Time 1 of this current study began February of 2021.  

To establish a baseline of parent’s mobile technology use and children’s mental health 

prior to the pandemic, participants were asked to report on their children’s mental health and 

how much time they spent using various technologies (e.g., tablet, computer, etc.) about three 

months before the start of the COVID-19 pandemic. Parents were also asked to report on these 

variables while thinking about the past two weeks. Descriptive statistics for these variables are 

presented in Table 14.  

  



 

 

 

89 
 

 
 

Table 14 

Time 1 Descriptive Statistics for Technology Use and Children’s Mental Health Three Months 

Before COVID-19 (Baseline) and in the Past Two Weeks (Time 1;N = 224) 

Baseline 
 BC MT Total BC Smartphone BC Tablet COVID-19 MH 3 

Months 
M 1.55 1.44 .56 16.87 
SD .33 .37 .65 5.57 
Min. .54 .48 .00 9.00 
Max._ 2.19 2.12 1.86 35.00 

Time 1 
 MT Total Smartphone Tablet COVID-19 MH 2 Weeks 
M 1.60 1.50 .54 21.53 
SD .34 .39 .66 6.85 
Min. .00 .00 .00 9.00 
Max._ 2.38 2.06 1.98 45.00 

Note. MT Total = Total Parent Screen Time (Smartphone and Tablet combined); BC Smartphone = Total Parent Smartphone Use Three Months 
before COVID-19; Smartphone = Total Parent Smartphone Use; BC Tablet = Total Parent Tablet Use Three Months before COVID-19; Tablet = 
Total Parent Tablet Use; COVID-19 MH 3 Months = Child Mental Health 3 Months Prior to COVID-19; COVID-19 MH 2 Weeks = Child 
Mental Health 2 Weeks Prior to COVID-19 Pandemic. 

(T) = transformed variable. 

*p < .05. **p < .01.  

  



 

 

 

90 
 

 
 

Hypothesis 1a. Change to Parent Mobile Technology Use. The hypothesis that 

parents’ amount of mobile technology use would significantly increase was supported. Parents’ 

self-reported amount of mobile technology use at baseline (smartphones and tablets; BC MT 

Total: M = 1.55, SD = .33; parent retrospective reporting of their screen time three months before 

the pandemic) significantly increased following the declaration of the COVID-19 pandemic (MT 

Total: M = 1.60, SD = .34; parent screen time reported in the past two weeks), t(223) = -2.46, p < 

.05.  
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Hypothesis 1b. Change to Child Mental Health. The hypothesis that children’s mental 

health concerns would significantly increase was supported. A paired samples t-test indicated 

that children’s mental health concerns at baseline (parent retrospective reporting of child mental 

health three months before COVID-19; COVID MH 3 Months: M = 16.03, SD = 5.18) 

significantly increased following the declaration of the COVID-19 pandemic (COVID MH 2 

Weeks: M = 21.58, SD = 6.89; child mental health in the past two weeks), t(180) = 10.86, p < 

.001.  
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Objective Two 

Correlations.  Objective two included data from Time 1. Descriptive statistics for the main 

study variables are presented in Table 15. The relations between main study variables and 

COVID-19 variables were examined with bivariate correlations and presented in Table 16. Only 

the associations between the independent and dependent variables in the primary analyses, as 

well as potential covariates will be discussed.  

First, greater parenting stress (PSI) was significantly associated with more technoference 

(TIPS), less positive parenting (proactive parenting, positive reinforcement, warmth, and 

supportiveness), more negative parenting (hostility, lax control, and physical control), and more 

internalizing difficulties in children (CBCL Int). More technoference (TIPS) was significantly 

related to less positive parenting behaviours (proactive parenting, positive reinforcement, 

warmth, and supportiveness), more negative parenting behaviours (hostility, lax control, and 

physical control), greater internalizing (CBCL Int) and externalizing difficulties (CBCL Ext), 

and greater parent screen time (MT Total). Greater parent screen time (MT Total) was 

significantly related to more technoference (TIPS), negative parenting (physical control), and 

internalizing (CBCL Int) and externalizing difficulties (CBCL Ext).  

With respect to specific parenting variables, aside from the aforementioned relations, greater 

internalizing difficulties (CBCL Int) was significantly related to lower positive parenting 

(proactive parenting, positive reinforcement, warmth, and supportiveness), as well as higher 

negative parenting (hostility, lax control, physical control). Greater externalizing difficulties 

(CBCL Ext) was significantly related to higher negative parenting (hostility and physical control) 

but not positive parenting.   
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With respect to potential covariates, lower scores on the defensive responding scale from 

the Parenting Stress Index (PSI Defensive) reflect biased responses that may be attempting to 

present oneself in a more favourable impression (i.e., scores lower than 10 are considered 

extremely low; Abidin, 2012). More defensive responding (PSI Defensive) on the Parenting 

Stress Index was significantly related to greater positive parenting behaviours (proactive 

parenting, warmth, and supportiveness). Despite this significant relation however, low scores 

may not always reflect a parent who is trying to portray themselves as free of emotional stress 

from parenting or reflect a parent who is not invested in the role of the child (Abidin, 2012). 

Instead, low scores may reflect parents with higher economic resources, who are effectively 

handling parenting responsibilities (Abidin, 2012). Along these lines, not only was the strength 

of correlation between defensive responding and positive parenting small, but more defensive 

responding (lower scores) was significantly related to higher total annual income of parents in 

the family (r = -.25, p < .01) and higher education of the parent (r = .39, p < .01). Therefore, it 

was concluded that defensive responding would be excluded as a significant covariate in 

subsequent analyses.  

In terms of COVID-19 variables, participants completed a measure that assessed the 

amount of life change they experienced due to COVID-19. More life changes due to COVID-19 

(COVID-19 LC) was significantly related to greater parenting stress (PSI), proactive parenting, 

positive reinforcement, as well as children’s internalizing (CBCL Int) and externalizing (CBCL 

Ext) difficulties. Given the significant and widespread impact the pandemic had on people, 

COVID-19 life changes (COVID-19 LC) was included as a covariate in the cross-sectional 

analyses to minimize history threats to internal validity.  
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Table 15  

Descriptive Statistics for Study Variables in Time 1 (N = 224) 

Variable M_T1 SD_T1 Min_T1. Max._T1 
TIPS 2.82 1.28 .54 6.14 
PSI 88.18 19.31 47.00 139.00 
Proactive Parenting 3.92 .58 2.50 5.00 
Positive Reinforcement 4.24 .67 2.00 5.00 
Warmth 4.43 .59 3.00 5.00 
Supportiveness 4.21 .74 2.00 5.00 
Hostility 2.23 .63 1.00 4.45 
Lax Control 2.30 .65 1.00 3.86 
Physical Control (T) .11 .16 .00 .51 
CBCL Int 49.26 14.37 29.00 91.00 
CBCL Ext 46.81 12.84 28.00 88.00 
MT Total (T) 1.60 .34 .00 2.38 
Smartphone (T) 1.50 .39 .00 2.06 
Tablet (T) .54 .66 .00 1.98 
COVID LC 17.65 4.19 6.00 30.00 
COVID MH 2 Weeks 21.53 6.85 9.00 45.00 

Note. TIPS = Technology Interference in Parenting Scale (Total Technoference); PSI = Parenting Stress Index (Total parenting stress); CBCL Int 
= Child Behaviour Checklist – Preschool Version Internalizing Problems; CBCL Ext = Child Behaviour Checklist – Preschool Version 
Externalizing Problems; MT Total = Total Parent Screen Time (Smartphone and Tablet combined); Smartphone = Total Parent Smartphone Use; 
Tablet = Total Parent Tablet Use; COVID LC = Total COVID-19 Life Changes; COVID MH 2 Weeks = Child Mental Health 2 Weeks Prior to 
COVID-19 Pandemic. 

(T) = transformed variable. 

*p < .05. **p < .01. 
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Table 16 

Bivariate Correlations Between Technology, COVID-19, and Primary Study Variables in Time 1 (N = 224) 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17  

1. PSI - .35** -.30** -.25** -.31** -.29** .41** .32** .26** .62** .61** .07 .05 .08 .81** .23** .55** 

2. TIPS - - -.27** -.19** -.20** -.22* .27** .30** .31** .51** .37** .19** .08 .44** .11 .08 .17* 

3. Proactive 
Parenting 

- - - .66** .56** .65** -.21** -.36** -.24** -.21** -.11 .05 .05 -.09 -.16* .14* .18 

4. Positive 
Reinforcement 

- - - - .65** .75** -.09 -.23** -.31** -.14* .01 .03 .05 -.12 -.12 .15* .01 

5.Warmth - - - - - .72** -.21** -.32** -.36** -.15* -.01 .03 .03 -.08 -.18** .12 .07 
6. Supportiveness - - - - - - -.27** -.38** -.37** -.17* -.05 .06 .04 -.12 -.17* .11 -.02 

7. Hostility - - - - - - - .26** .38** .34** .42** .11 .08 .08 .33** -.00 .19* 
8. Lax Control - - - - - - - - .39** .24** .08 .12 .08 .29** .21* -.11 .01 

9. Physical 
Control (T) 

- - - - - - - - - .35** .19** .18** .06 .34** .13 -.05 -.02 

10. CBCL Int - - - - - - - - - - .83** .23** .17* .27** .39** .28** .62** 
11. CBCL Ext - - - - - - - - - - - .18** .13 .09 .40** .34** .62** 

12. MT Total (T) - - - - - - - - - - - - .83** .42** .01 -.01 .17* 
13. Smartphone 

(T) 
- - - - - - - - - - - - - .02 .05 -.02 .19* 

14. Tablet (T) - - - - - - - - - - - - - - -.05 -.11 .02 
15. PSI Defensive - - - - - - - - - - - - - - - .19** .42** 

16. COVID-19 
LC 

- - - - - - - - - - - - - - - - .60** 

17.  COVID MH 
2 Weeks 

- - - - - - - - - - - - - - - - - 

Note. PSI = Parenting Stress Index (Total parenting stress); TIPS = Technology Interference in Parenting Scale (Total Technoference); CBCL Int = Child Behaviour Checklist – Preschool Version 
Internalizing Problems; CBCL Ext = Child Behaviour Checklist – Preschool Version Externalizing Problems; MT Total = Total Parent Screen Time (Smartphone and Tablet combined); Smartphone = 
Total Parent Smartphone Use; Tablet = Total Parent Tablet Use; PSI Defensive = Parent Stress Defensive Responding; COVID-19 LC = Total COVID-19 Life Changes; COVID MH 2 Weeks = Child 
Mental Health 2 Weeks Prior to COVID-19 Pandemic. 

(T) = transformed variable. 

 *p < .05. **p < .01. 
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Hypothesis 2a. Parent Stress, Parent Mobile Technology Use, Parenting Behaviour, and 

Child Functioning.   

Internalizing Difficulties. It was hypothesized that higher parent stress (PSI), higher 

parent screen time (MT Total), greater technoference (TIPS), higher negative parenting 

(hostility, lax control, physical control), and lower positive parenting (proactive parenting, 

positive reinforcement, warmth, supportiveness), would be related to greater internalizing 

(CBCL Int) problems in children. A hierarchical multiple regression model was tested by 

entering confounding demographic variables, namely child age and family structure, into step 

one. Next, COVID-19 life changes (COVID-19 LC) was entered into step two. Parent stress 

(PSI), parent screen time (MT Total), positive parenting behaviours (proactive parenting, 

positive reinforcement, warmth, and supportiveness) and negative parenting behaviours 

(hostility, lax control, and physical control) were entered in the final step. The overall model for 

the hierarchical multiple regression analysis was significant (R2 = .55, F(13, 206) = 21.27, p < 

.001), with the set of predictors accounting for 55% of the overall variance. Specifically, parent 

stress, technoference and physical control significantly accounted for 20% of unique variance 

above and beyond child age, family structure, and COVID-19 life changes. See Table 17.  
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Table 17 

Hierarchical Multiple Regression Analysis Testing Hypothesis with Specific Parenting and 

Internalizing Difficulties (N = 224) 

      95% CI   
  B SE B b p Lower Upper sr2 
Step 1         
 Child Age 3.19 1.25 .17 .01 .72 5.66 .03 
 Family Structure 5.29 3.22 .11 .10 -1.06 11.65 .01 
Step 2         
 Child Age 3.37 1.21 .18 .01 1.00 5.75 .03 
 Family Structure 4.77 3.10 .10 .13 -1.34 10.89 .01 
 COVID-19 LC .95 .22 .28 .00 .52 1.38 .08 
Step 3         
 Child Age 2.95 .91 .16 .00 1.16 4.75 .00 
 Family Structure 2.87 2.29 .06 .21 -1.64 7.38 .02 
 COVID-19 LC .52 .17 .15 .00 .19 .85 .02 
 PSI .33 .04 .45 .00 .25 .42 .13 
 TIPS 3.07 .59 .27 .00 1.91 4.22 .06 
 MT Total (T) 3.97 1.99 .10 .05 .05 7.89 .01 
 Proactive Parenting -.19 1.70 -.01 .91 -3.54 3.16 .00 
 Positive Reinforcement -.01 1.67 .00 .99 -3.30 3.28 .00 
 Warmth 2.48 1.69 .10 .14 -.85 5.82 .00 
 Supportiveness -.89 1.68 -.05 .60 -4.21 2.43 .00 
 Hostility .56 1.29 .03 .66 -1.98 3.12 .00 
 Lax .04 1.23 .01 .97 -2.39 2.48 .00 
 Physical Control (T) 13.08 4.97 .15 .01 3.27 22.88 .01 

Note. COVID-19 LC = Covid Life Change; PSI = Parenting Stress Index (Total parenting stress); TIPS = Technology Interference in Parenting 
Scale (Total Technoference); MT Total = Total Parent Screen Time (Smartphone and Tablet combined); (T) = transformed variable. 

R
2 
=.04, adjusted R

2 =.03 for step 1 (p < .01); ∆R2=.08, adjusted R
2 =.11 for step 2 (p < .00); ∆R3=.45, adjusted R

2 =.55 for step 3 (p < .001).   
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Externalizing Difficulties. It was hypothesized that higher parent stress (PSI), higher 

parent screen time (MT Total), greater technoference (TIPS), higher negative parenting 

(hostility, lax control, physical control), and lower positive parenting (proactive parenting, 

positive reinforcement, warmth, supportiveness) would be related to greater externalizing (CBCL 

Ext) problems in children. A hierarchical multiple regression model was tested by entering 

confounding demographic variables, namely child age, into step one. Next, COVID-19 life 

changes (COVID-19 LC) was entered into step two. Parent stress (PSI), parent screen time (MT 

Tot), positive parenting behaviours (proactive parenting, positive reinforcement, warmth, and 

supportiveness) and negative parenting behaviours (hostility, lax control, and physical control) 

were entered in the final step. The overall model for the hierarchical multiple regression analysis 

was significant (R2 = .53, F(12, 207) = 21.18, p < .001), with the set of predictors accounting for 

53% of the overall variance. Specifically, parenting stress, technoference, warmth, and hostility 

accounted for 22% of unique variance above and beyond child age, and COVID-19 life changes. 

See Table 18.  
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Table 18 

Hierarchical Multiple Regression Analysis Testing Hypothesis with Specific Parenting and 

Externalizing Difficulties (N = 224) 

      95% CI  
  B SE B b p Lower Upper sr2 
Step 1         
 Child Age 3.00 1.13 .18 .01 .79 5.22 .03 
Step 2         
 Child Age 3.20 1.06 .19 .00 1.12 5.28 .04 
 COVID-19 LC 1.06 .19 .35 .00 .68 1.44 .12 
Step 3         
 Child Age 2.32 .84 .14 .01 .67 3.96 .02 
 COVID-19 LC .57 .15 .19 .00 .27 .87 .03 
 PSI .34 .04 .51 .00 .26 .41 .17 
 TIPS 1.36 .54 .14 .01 .31 2.42 .01 
 MT Total (T) 2.95 1.82 .08 .12 -.64 6.54 .00 
 Proactive Parenting -.84 1.56 -.04 .59 -3.91 2.23 .01 
 Positive 

Reinforcement 
1.43 1.53 .08 .35 -1.59 4.45 .00 

 Warmth 3.49 1.55 .16 .03 .44 6.54 .01 
 Supportiveness -.75 1.52 -.04 .62 -3.74 2.24 .00 
 Hostility 4.19 1.18 .20 .00 1.87 6.51 .03 
 Lax Control -2.03 1.13 -.10 .08 -4.25 .20 .01 
 Physical Control (T) 2.06 4.55 .03 .65 -6.91 11.02 .00 

Note. COVID-19 LC = Covid Life Change; PSI = Parenting Stress Index (Total parenting stress); TIPS = Technology Interference in Parenting 
Scale (Total Technoference); MT Total = Total Parent Screen Time (Smartphone and Tablet combined); (T) = transformed variable. 

R
2 
=.03, adjusted R

2 =.03 for step 1 (p < .01); ∆R2=.12, adjusted R
2 =.14 for step 2 (p < .00); ∆R3=.40, adjusted R

2 =.53 for step 3 (p < .00).   
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Additional Analyses with Low and High Parent Stress Sample. Consistency in parent-

child interactions communicate clear boundaries for appropriate behaviour, help children begin 

to understand what is expected of them, and help them identify which feelings or behaviours to 

regulate (Deyuan et al., 2022). For instance, inconsistent parents may react negatively towards a 

child who acts inappropriately during one instance, but not again during another instance. This 

volatility can make it challenging for children to internalize what behaviours are expected of 

them. In other instances, inconsistent parenting may send the message to children that their needs 

cannot be consistently met. Further, children may also begin to associate their parent figure as 

both a source of safety and fear. Together, inconsistent parenting can threaten a child’s sense of 

security and safety, which leads to a greater risk of internalizing and externalizing difficulties 

(Dayuan et al., 2022). Parental warmth has typically been theorized as a protective factor for 

children’s externalizing difficulties. Yet, parents with high levels of stress have reported 

fluctuating between displays of warmth and hostility (Maccoby & Martin, 1983; Simons & 

Conger, 2007). For instance, in a study of 178 mothers of children aged 5 to 8 years old, mothers 

who reported experiencing higher levels of stress, also reported more inconsistent parenting, 

which ultimately lead to greater internalizing and externalizing difficulties (Deyuan et al., 2022). 

Thus, it is possible that parental warmth emerged as a significant predictor of externalizing 

difficulties due to inconsistent parenting (i.e., parents wavering between warmth and hostility) 

from highly stressed parents. Additional analyses were therefore conducted using a median split 

of the sample into low and high stress.  

Low Stress. A hierarchical multiple regression model tested whether hostility would 

predict warmth within the low parent stress sample. COVID life change (COVID-19 LC) was 

entered into step one. Hostility was entered in the final step. The overall model for the 
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hierarchical multiple regression analysis was significant (R2 = .05, F(2, 104) = 3.41, p < .05), 

with the set of predictors accounting for five percent of the overall variance. Specifically, greater 

hostility predicted lower warmth, and accounted for six percent of unique variance over and 

above COVID-19 life changes (see Table 19).  
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Table 19 

Additional Analyses of Hostility Predicting Warmth in Low Parent Stress Sample (N = 112) 

      95% CI  
  B SE B b p Lower Upper sr2 
Step 1         
 COVID-19 LC .01 .01 .11 .26 -.01 .04 .01 
Step 3         
 COVID-19 LC .01 .01 .09 .35 -.01 .04 .01 
 Hostility -.21 .08 -.24 .01 -.38 -.05 .06 

Note. COVID-19 LC = Covid Life Change. 

R
2 
=-.01, adjusted R

2 =-.00 for step 1 (p = .26); ∆R2=.06, adjusted R
2 = .05 for step 2 (p = .01).   
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High Stress. A hierarchical multiple regression model tested whether hostility would 

predict warmth within the high parent stress sample. COVID-19 life changes (COVID-19 LC) 

was entered into step one. Hostility was entered in the final step. The overall model for the 

hierarchical multiple regression analysis was not significant (R2 = .03, F(2, 110) = 2.76, p > .05) 

indicating that hostility did not uniquely predict warmth (see Table 20).  
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Table 20 

Additional Analyses of Hostility Predicting Warmth in High Parent Stress Sample (N = 112) 

      95% CI  
  B SE B b p Lower Upper sr2 
Step 1         
 COVID LC .03 .01 .22 .02 .01 .06 .05 
Step 3         
 COVID LC .03 .01 .22 .02 .01 .06 .05 
 Hostility -.01 .10 -.01 .93 -.21 .19 .00 

Note. COVID LC = Covid Life Change. 

R
2 
=.04, adjusted R

2 = -.5 for step 1 (p < .05); ∆R2=.00, adjusted R
2 = .03 for step 2 (p > .05).   
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Hypothesis 2b. Parent Stress, Parent Mobile Technology Use, and Parenting 

Behaviour. It was hypothesized that lower parent stress (PSI), lower parent screen time (MT 

Total), and less technoference (TIPS) would be related to positive parenting behaviours 

(proactive parenting, positive reinforcement, warmth, and supportiveness as outcome variables), 

as well as negative parenting (hostility, lax control, and physical control as outcome variables). 

Proactive Parenting. A hierarchical multiple regression model was tested by entering 

COVID-19 life changes (COVID-19 LC) into step one.  Parenting stress (PSI), parent screen 

time (MT Tot) and technoference (TIPS) were entered into the final step. The overall model for 

the hierarchical multiple regression analysis exploring proactive parenting was significant (R2 = 

.18, F(4,215) = 11.40, p < .001), with the set of predictors accounting for 18% of the overall 

variance. Specifically, parenting stress and technoference significantly accounted for 10 percent 

of unique variance over and above COVID-19 life changes (see Table 21). 
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Table 21  

Hierarchical Multiple Regression Analysis Testing Hypothesis with Proactive Parenting as 

Outcome (N = 224) 

      95% CI  
  B SE B b p Lower Upper sr2 
Step 1         
 COVID-19 LC .02 .01 .14 .04 .00 .04 .02 
Step 2         
 COVID-19 LC .03 .01 .22 .01 .01 .05 .05 
 PSI TOT -.01 .00 -.29 .00 -.01 -.01 .07 
 TIPS -.09 .03 -.20 .00 -.15 -.03 .03 
 MT Total (T) .21 .11 .12 .05 -.00 .42 .01 

Note. COVID-19 LC = Covid Life Change; PSI = Parenting Stress Index (Total parenting stress); TIPS = Technology Interference in Parenting 
Scale (Total Technoference); MT Total = Total Parent Screen Time (Smartphone and Tablet combined); (T) = transformed variable. 

R
2 
=.02, adjusted R

2 =.01 for step 1 (p < .05); ∆R2=.16, adjusted R
2 =.18 for step 2 (p < .00). 
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Positive Reinforcement. A hierarchical multiple regression model was tested by entering 

parent education into step one as a covariate. COVID-19 life changes (COVID LC) was entered 

as a covariate in the second step. Parenting stress (PSI), parent screen time (MT Tot) and 

technoference (TIPS) were entered into the final step. The overall model for the hierarchical 

multiple regression analysis exploring positive reinforcement was significant (R2 = .13, F(5, 214) 

= 7.48, p < .001), with the set of predictors accounting for 13 percent of the overall variance. 

Parent stress accounted for six percent of unique variance over and above parent education and 

COVID-19 life changes (see Table 22).  
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Table 22 

Hierarchical Multiple Regression Analysis Testing Hypothesis with Positive Reinforcement as 

Outcome (N = 224) 

      95% CI  
  B SE B b p Lower Upper sr2 
Step 1         
 Parent 

Education 
.12 .05 .14 .03 .01 .22 .02 

Step 2         
 Parent 

Education 
.13 .05 .16 .02 .03 .24 .03 

 COVID-19 LC .03 .01 .17 .01 .01 .05 .03 
Step 3         
 Parent 

Education 
.14 .05 .17 .01 .04 .24 .03 

 COVID-19 LC .04 .01 .24 .00 .02 .06 .05 
 PSI TOT -.01 .00 -.26 .00 -.01 -.00 .06 
 TIPS -.07 .04 -.13 .07 -.14 .01 .01 
 MT Total (T) .17 .13 .09 .17 -.08 .42 .01 

Note. COVID-19 LC = Covid Life Change; PSI = Parenting Stress Index (Total parenting stress); TIPS = Technology Interference in Parenting 
Scale (Total Technoference); MT Total = Total Parent Screen Time (Smartphone and Tablet combined); (T) = transformed variable. 

R
2 
=.02, adjusted R

2 =.02 for step 1 (p < .05); ∆R2=.03, adjusted R
2 =.04 for step 2 (p < .05); ∆R3=.10, adjusted R

2 =.13 for step 3 (p < .001).   



 

 

 

109 
 

 
 

Warmth. A hierarchical multiple regression model was tested by entering parent 

education into step one as a covariate. COVID-19 life changes (COVID-19 LC) was entered as 

covariate in the second step. Parenting stress (PSI), parent screen time (MT Tot) and 

technoference (TIPS) were entered into the final step. The overall model for the hierarchical 

multiple regression analysis exploring warmth was significant (R2 = .17, F(5, 214) = 10.03, p < 

.001), with the set of predictors accounting for 17% of the overall variance. As seen in Table 23, 

parent stress and technoference significantly accounted for 10% of unique variance above and 

beyond parent education and COVID-19 life changes.  
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Table 23  

Hierarchical Multiple Regression Analysis Testing Hypothesis with Warmth as Outcome (N = 

224) 

      95% CI  
  B SE B b p Lower Upper sr2 
Step 1         
 Parent 

Education 
.12 .05 .17 .01 .03 .21 .03 

Step 2         
 Parent 

Education 
.13 .05 .19 .01 .04 .22 .03 

 COVID-19 LC .02 .01 .14 .03 .00 .04 .02 
Step 3         
 Parent 

Education 
.14 .04 .20 .00 .05 .22 .04 

 COVID-19 LC .03 .01 .23 .00 .02 .05 .05 
 PSI TOT -.01 .00 -.32 .00 -.01 -.01 .08 
 TIPS -.06 .03 -.14 .04 -.13 -.00 .02 
 MT Total (T) .14 .11 .08 .19 -.08 .35 .01 

Note. COVID-19 LC = Covid Life Change; PSI = Parenting Stress Index (Total parenting stress); TIPS = Technology Interference in Parenting 
Scale (Total Technoference); MT Total = Total Parent Screen Time (Smartphone and Tablet combined); (T) = transformed variable. 

R
2 
=.03, adjusted R

2 =.03 for step 1 (p < .01); ∆R2=.02, adjusted R
2 =.04 for step 2 (p < .05); ∆R3=.14, adjusted R

2 =.17 for step 3 (p <.00).  
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Supportiveness. A hierarchical multiple regression model was tested by entering family 

structure into step one as a covariate. COVID-19 life change (COVID-19 LC) was entered as a 

covariate in the second step. Parenting stress (PSI), parent screen time (MT Tot) and 

technoference (TIPS) were entered into the final step. The overall model for the hierarchical 

multiple regression analysis exploring supportiveness was significant (R2 = .16, F(5, 214) = 9.34, 

p < .001), with the set of predictors accounting for 16% of the overall variance. Parent stress and 

technoference significantly accounted for 9% of unique variance above and beyond family 

structure and COVID-19 life changes (see Table 24). 
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Table 24 

Hierarchical Multiple Regression Analysis Testing Hypothesis with Supportiveness as Outcome 

(N = 224) 

      95% CI  
  B SE B b p Lower Upper sr2 
Step 1         
 Family 

Structure 
.43 .17 .17 .01 .10 .76 .03 

Step 2         
 Family 

Structure 
.42 .17 .17 .01 .10 .75 .03 

 COVID-19 LC .02 .01 .10 .16 -.01 .04 .01 
Step 3         
 Family 

Structure 
.50 .16 .20 .00 .19 .80 .04 

 COVID -19 LC .03 .01 .18 .01 .01 .05 .03 
 PSI TOT -.01 .00 -.30 .00 -.02 -.01 .07 
 TIPS -.09 .04 -.16 .02 -.17 -.02 .02 
 MT Total (T) .22 .14 .10 .11 -.06 .48 .01 

Note. COVID-19 LC = Covid Life Change; PSI = Parenting Stress Index (Total parenting stress); TIPS = Technology Interference in Parenting 
Scale (Total Technoference); MT Total = Total Parent Screen Time (Smartphone and Tablet combined); (T) = transformed variable. 

R
2 
=.03, adjusted R

2 =.03 for step 1 (p < .05); ∆R2=.01, adjusted R
2 =.03 for step 2 (p = .16); ∆R3=.14, adjusted R

2 =.16 for step 3 (p < .001).   
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 Hostility. A hierarchical multiple regression model was tested by entering confounding 

demographic variables, namely child age and child gender into step one. COVID-19 life changes 

(COVID-19 LC) was entered as covariate in the second step. Parenting stress (PSI), parent 

screen time (MT total) and technoference (TIPS) were entered into the final step. The overall 

model for the hierarchical multiple regression analysis exploring hostility was significant (R2 = 

.22, F(6, 213) = 11.40, p < .001), with the set of predictors accounting for 22% of the overall 

variance. Parent stress and technoference significantly accounted for 14% of unique variance 

over and above child age, child gender, and COVID-19 life changes (see Table 25).  
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Table 25  

Hierarchical Multiple Regression Analysis Testing Hypothesis with Hostility as Outcome (N = 

224) 

      95% CI  
  B SE B b p Lower Upper sr2 
Step 1         
 Child Age .14 .06 .17 .01 .03 .24 .03 
 Child Gender .16 .08 .13 .06 -.01 .32 .02 
Step 2         
 Child Age .14 .06 .17 .01 .03 .25 .03 
 Child Gender .16 .08 .13 .06 -.01 .32 .02 
 COVID-19 LC .00 .01 -.00 .77 -.02 .02 .00 
Step 3         
 Child Age .14 .05 .17 .01 .04 .23 .03 
 Child Gender .09 .08 .07 .22 -.06 .24 .01 
 COVID-19 LC -.01 .01 -.08 .19 -.03 .00 .01 
 PSI TOT .01 .00 .39 .00 .01 .02 .13 
 TIPS .06 .03 .12 .06 -.00 .13 .01 
 MT Total (T) .12 .11 .07 .27 -.10 .34 .00 

Note. COVID-19 LC = Covid Life Change; PSI = Parenting Stress Index (Total parenting stress); TIPS = Technology Interference in Parenting 
Scale (Total Technoference); MT Total = Total Parent Screen Time (Smartphone and Tablet combined); (T) = transformed variable.  

R
2 
=.05, adjusted R

2 =.04 for step 1 (p < .01); ∆R2=.00, adjusted R
2 =.03 for step 2 (p > .05); ∆R3=.20, adjusted R

2 =.22 for step 3 (p < .001).   
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Lax Control. A hierarchical multiple regression model was tested by entering child age 

as a confounding demographic into step one. COVID-19 life change (COVID-19- LC) was 

entered in the second step. Parenting stress (PSI), parent screen time (MT Tot) and technoference 

(TIPS) were entered into the final step. The overall model for the hierarchical multiple regression 

analysis exploring lax control was significant (R2 = .18, F(5, 214) = 10.81, p < .001), with the set 

of predictors accounting for 18% of the overall variance. As seen in Table 26, parent stress and 

technoference significantly accounted for 10% of unique variance above and beyond child age 

and COVID-19 life changes.  
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Table 26  

Hierarchical Multiple Regression Analysis Testing Hypothesis with Lax Control as Outcome (N 

= 224) 

      95% CI  
  B SE B b p Lower Upper sr2 
Step 1         
 Child Age -.12 .06 -.14 .04 -.23 -.01 .02 
Step 2         
 Child Age -.12 .06 -.14 .04 -.24 -.01 .02 
 COVID-19 LC -.01 .01 -.11 .12 -.04 .01 .01 
Step 3         
 Child Age -.13 .05 -.16 .01 -.24 -.03 .02 
 COVID-LC -.02 .01 -.19 .00 -.05 -.01 .03 
 PSI TOT .01 .00 .27 .00 .01 .01 .06 
 TIPS .12 .03 .23 .00 .05 .19 .04 
 MT Total (T) .10 .12 .05 .41 -.14 .33 .00 

Note. COVID-19 LC = Covid Life Change; PSI = Parenting Stress Index (Total parenting stress); TIPS = Technology Interference in Parenting 
Scale (Total Technoference); MT Total = Total Parent Screen Time (Smartphone and Tablet combined); (T) = transformed variable.  

R
2 
=.02, adjusted R

2 =.02 for step 1 (p < .05); ∆R2=.01, adjusted R
2 =.02 for step 2 (p > .05); ∆R3=.17, adjusted R

2 =.18 for step 3 (p < .001). 
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Physical Control. A hierarchical multiple regression model was tested by entering child 

gender as a confounding demographic into step one. COVID-19 life change (COVID-19 LC) 

was entered in the second step. Parenting stress (PSI), parent screen time (MT Tot) and 

technoference (TIPS) were entered into the final step. The overall model for the hierarchical 

multiple regression analysis exploring physical control was significant (R2 = .15, F(5, 214) = 

8.60, p < .001), with the set of predictors accounting for 15% of the overall variance. As shown 

in Table 27, parent stress and technoference significantly accounted for 7% of unique variance 

above and beyond child gender and COVID-19 life change. 
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Table 27  

Hierarchical Multiple Regression Analysis Testing Hypothesis with Physical Control as 

Outcome (N = 224) 

      95% CI  
  B SE B b p Lower Upper sr2 
Step 1         
 Child Gender .05 .02 .14 .04 .00 .09 .02 
Step 2         
 Child Gender .05 .02 .14 .04 .00 .09 .02 
 COVID-19 LC -.00 .00 -.04 .53 -.01 .01 .00 
Step 3         
 Child Gender .03 .02 .08 .23 -.02 .07 .01 
 COVID-19 LC -.00 .00 -.12 .09 -.01 .00 .01 
 PSI TOT .00 .00 .20 .00 .00 .00 .03 
 TIPS .03 .01 .22 .00 .01 .05 .04 
 MT Total (T) .06 .03 .14 .05 -.05 .12 .02 

Note. COVID-19 LC = Covid Life Change; PSI = Parenting Stress Index (Total parenting stress); TIPS = Technology Interference in Parenting 
Scale (Total Technoference); MT Total = Total Parent Screen Time (Smartphone and Tablet combined); (T) = transformed variable.  

R
2 
=.02, adjusted R

2 =.02 for step 1 (p < .05); ∆R2=.00, adjusted R
2 =.01 for step 2 (p > .05); ∆R3=.15, adjusted R

2 =.15 for step 3 (p < .001).  
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Hypothesis 2c.  Parent Stress Multiple Mediation Models. Based on results of the 

hierarchical multiple regression models, multiple mediation models were explored to construct 

the most parsimonious model that captured influential variables theoretically and empirically 

related to child functioning. Physical control, hostility, and warmth were significant predictors of 

child outcomes; therefore, these parenting behaviours were included in the multiple mediation 

models. Multiple mediation models were tested using the PROCESS macro (Preacher & Hayes, 

2008). Bias-correct bootstrap analyses (k = 5,000) tested indirect effects. COVID life change was 

included as a covariate on the mediating(s) and outcome variable.  

Internalizing Difficulties. The first mediation model tested whether technoference (TIPS, 

M1), parent screen time (MT Tot, M2; transformed variable), and physical control (M3; 

transformed variable) mediated the relation between parenting stress (PSI, IV) and children’s 

internalizing difficulties (CBCL Int, DV). COVID-19 life changes (COVID-19 LC) was included 

as a covariate in the model. The total indirect effect of parenting stress on internalizing 

difficulties through the set of mediators was significant (B = .11, SE = .03, 95% CI [.06, .18]). 

Technoference (B = .07, SE = .02, 95% CI [.04, .13]) and physical control (B = .03, SE = .02, 

95% CI [.01, .07]) emerged as significant partial mediators. As depicted in Figure 4, the total 

effect of parenting stress on internalizing difficulties was significant, but after parsing out the 

effect of the mediators, the strength of the direct effect was reduced; thus, representing a partial 

mediation with technoference and physical control as significant partial mediators.  
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Figure 4  

Hypothesis 2c Multiple Mediation Model with Internalizing Difficulties 

 

Externalizing Difficulties. A multiple mediation model tested whether technoference 

(TIPS, M1), parent screen time (MT Tot, M2; transformed variable), warmth (M3), and hostility 

(M4) mediated the relation between parenting stress (PSI, IV) and children’s externalizing 

difficulties (CBCL Ext, DV). COVID-19 life changes (COVID-19 LC) was included as covariate 

in the model. The total indirect effect of parenting stress on externalizing difficulties through the 

set of mediators was significant (B = .06, SE = .03, 95% CI [.00, .13]). Technoference (B = .03, 

SE = .02, 95% CI [.01, .07]) and hostility (B = .07, SE = .02, 95% CI [.03, .12]), emerged as 

significant partial mediators. As depicted in Figure 5, the total effect of parent screen time on 

externalizing difficulties was significant, but after parsing out the effect of the mediators, the 

strength of the direct effect was reduced; thus, representing a partial mediation with 

technoference and hostility as significant partial mediators.  
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Figure 5  

Hypothesis 2c Multiple Mediation Model with Externalizing Difficulties 

 

 

Hypothesis 2d.  Technoference Multiple Mediation Models  

Internalizing Difficulties. Given that technoference emerged as a significant mediator in 

the mediation model, subsequent multiple mediation models explored the impact of 

technoference on parenting (rather than parent screen time on parenting). A multiple mediation 

model tested whether parent stress (PSI, M1) and physical control (M2; transformed variable) 

mediated the relation between technoference (TIPS, IV) and children’s internalizing difficulties 

(CBCL Int, DV). COVID-19 life change (COVID-LC) was included as covariate in the model. 

The total indirect effect of technoference on internalizing difficulties through the set of mediators 

was significant (B = 2.19, SE = .45, 95% CI [1.31, 3.10]). Parent stress (B = 1.60, SE = .41, 95% 

CI [.84, 2.44]) and physical control (B = .59, SE = .27, 95% CI [.17, 1.25]) emerged as 

significant partial mediators. As shown in Figure 6, the total effect of technoference on 
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internalizing difficulties was significant; however, after parsing out the effect of the mediators, 

the strength of the direct effect was reduced. Together, these results represent a partial mediation 

with parent stress and physical control as significant partial mediators. 

 

Figure 6  

Hypothesis 2d Multiple Mediation Model with Internalizing Difficulties 
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Externalizing Difficulties. A multiple mediation model tested whether parent stress (PSI, 

M1), warmth (M2), and hostility (M3) mediated the relation between technoference (TIPS, IV) 

and children’s externalizing difficulties (CBCL Ext, DV). COVID-19 life change (COVID-19 

LC) was included as covariate in the model. The total indirect effect of technoference on 

externalizing difficulties through the set of mediators was significant (B = 1.87, SE = .40, 95% 

CI [1.08, 2.68]). Parent stress (B = 1.55, SE = .40, 95% CI [.82, 2.39]) and hostility (B = .73, SE 

= .28, 95% CI [.30, 1.45]) emerged as significant mediators. As depicted in Figure 7, the total 

effect of technoference on externalizing difficulties was significant, but after parsing out the 

effect of the mediators, the strength of the direct effect was reduced; thus, this represents a partial 

mediation with parent stress and hostility as significant partial mediators. 

 

Figure 7 

Hypothesis 2d Multiple Mediation Model with Externalizing Difficulties 
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Table 28.  

Summary of Part One Study Results 

Hypothesis Analysis Variables Summary 
(1a) Parent screen time at 
Time 1 significantly 
increased compared to 
parent screen time at 
baseline line (three months 
before the COVID-19 
pandemic) 
 

Paired sample t-test DV: Parent 
screen time 

Supported. Parent screen 
time during the past two 
weeks was greater than 
parents’ retrospective 
reporting of their screen 
time three months before 
COVID-19 

(1b) Child overall mental 
health challenges at Time 
1 significantly increased 
compared to child overall 
mental health at baseline 
(three months before the 
COVID-19 pandemic) 
 

Paired sample t-test DV: Child 
mental health  

Supported. Child mental 
health challenges during the 
past two weeks was greater 
than parents’ retrospective 
reporting of their child’s 
mental health challenges 
three months before 
COVID-19  

(2a) Higher parent stress, 
screen time/technoference, 
negative parenting, and 
lower positive parenting 
will predict more 
internalizing difficulties 
 

Hierarchical 
multiple 
regressions 
 

IV: Parent 
stress, parent 
screen time, 
technoference, 
negative 
parenting, 
positive 
parenting  
 
DV: 
Internalizing 
difficulties 

Supported. Greater parent 
stress, technoference, and 
physical control predicted 
20% of unique variance  
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Table 28 Continued 
(2a) Higher parent stress, 
screen time/technoference, 
negative parenting, and 
lower positive parenting 
will predict more 
externalizing difficulties 
 

Hierarchical 
multiple 
regressions 
 

IV: Parent 
stress, parent 
screen time, 
technoference, 
negative 
parenting, 
positive 
parenting  
 
DV: 
Externalizing 
difficulties 

Supported. Greater parent 
stress, technoference, 
hostility, and lower warmth 
predicted 24% of unique 
variance  

(2b) Higher parent stress 
and screen 
time/technoference will 
predict lower positive 
parenting 
 

Hierarchical 
multiple 
regressions  

IV: Parent 
stress, parent 
screen time, 
technoference 
 
 
DV: Proactive 
parenting 

Supported. Parent stress and 
technoference accounted for 
10% of unique variance  

(2b) Higher parent stress 
and screen 
time/technoference will 
predict lower positive 
parenting 
 

Hierarchical 
multiple 
regressions  

IV: Parent 
stress, parent 
screen time, 
technoference 
 
 
DV: Positive 
reinforcement  

Supported. Parent stress 
accounted for 6% of unique 
variance 
 

(2b) Higher parent stress 
and screen 
time/technoference will 
predict lower positive 
parenting 
 

Hierarchical 
multiple 
regressions  

IV: Parent 
stress, parent 
screen time, 
technoference 
 
 
DV: Warmth  

Supported. Parent stress and 
technoference accounted for 
10% of unique variance  
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Table 28 Continued 
(2b) Higher parent stress 
and screen 
time/technoference will 
predict lower positive 
parenting 
 

Hierarchical 
multiple 
regressions  

IV: Parent 
stress, parent 
screen time, 
technoference 
 
 
DV: 
Supportiveness  

Supported. Parent stress and 
technoference accounted for 
9% of unique variance 
 

(2b) Higher parent stress 
and screen 
time/technoference will 
predict higher negative 
parenting 
 

Hierarchical 
multiple 
regressions  

IV: Parent 
stress, parent 
screen time, 
technoference 
 
 
DV: Hostility  

Supported. Parent stress and 
technoference accounted for 
14% of unique variance  
 

(2b) Higher parent stress 
and screen 
time/technoference will 
predict higher negative 
parenting 
 

Hierarchical 
multiple 
regressions  

IV: Parent 
stress, parent 
screen time, 
technoference 
 
 
DV: Lax 
control  

Supported. Parent stress and 
technoference accounted for 
10% of unique variance  
 

(2b) Higher parent stress 
and screen 
time/technoference will 
predict higher negative 
parenting 
 

Hierarchical 
multiple 
regressions  

IV: Parent 
stress, parent 
screen time, 
technoference 
 
 
DV: Physical 
control  

Supported. Parent stress and 
technoference accounted for 
7% of unique variance 
 

(2c) Relation between 
parent stress and child 
functioning will be 
mediated by lower positive 
parenting and higher 
negative parenting 
 

Multiple mediation  IV: Parent 
stress 
 
DV: 
Internalizing 
difficulties  
 
M: Physical 
control, 
technoference, 
parent screen 
time  

Partially supported. Partial 
mediation. Indirect effect of 
technoference and physical 
control significant 
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Table 28 Continued 
(2c) Relation between 
parent stress and child 
functioning will be 
mediated by lower positive 
parenting and higher 
negative parenting 
 

Multiple mediation  IV: Parent 
stress 
 
DV: 
Externalizing 
difficulties  
 
M: Hostility, 
warmth, 
technoference, 
parent screen 
time   

Partially supported. Partial 
mediation. Indirect effect of 
technoference and hostility 
significant 

(2d) Relation between 
technoference and child 
functioning will be 
mediated by parent stress, 
lower positive parenting 
and higher negative 
parenting 
 

Multiple mediation IV: 
Technoference  
 
DV: 
Internalizing 
difficulties  
 
M: Physical 
control, parent 
stress 

Partially supported. Partial 
mediation. Indirect effect of 
physical control and parent 
stress significant 

(2d) Relation between 
technoference and child 
functioning will be 
mediated by parent stress, 
lower positive parenting 
and higher negative 
parenting 
 

Multiple mediation IV: 
Technoference  
 
DV: 
Externalizing 
difficulties  
 
M: Hostility, 
warmth, parent 
stress 

Partially supported. Partial 
mediation. Indirect effect of 
hostility and parent stress 
significant 
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Content Analysis 

Objective Three 

A manifest analysis of the collected qualitative responses was conducted to examine the 

surface structure of participant responses to structured questions. A manifest analysis focuses on 

what parents reported and remains close to the original text to describe what is obvious within 

the text rather than making broader interpretations to the data (Bengtsson, 2016).   

Added stress. Of the N = 224 parents who participated in the study, N = 108 (48.2%) 

provided a response to the first question. Reported descriptions of the added stress parents 

experienced since COVID-19 can be found in Table 29. The most common reason for additional 

stress was the burden of additional parenting responsibilities since childcare centres were closed 

and community activities were shut down (n = 26). A mother of a 4-year-old girl (participant 71) 

noted that “trying to parent and work simultaneously every day without any break in childcare 

from grandparents/relatives” was stressful. Similarly, another parent indicated that “working 

from home with a toddler for 6 months [with] no childcare [was] stressful and finding childcare 

after daycare closed” (mother of 3-year-old boy; participant 80).  

The second most common reason for additional stress was fear (n = 25). Many parents 

identified fears about whether they could keep their family safe. Common language used by 

parents to describe this stress included “stress of getting sick, teaching social distancing (mother 

of 5-year-old girl; participant 78),” worries about “child getting COVID or family getting 

COVID (mother of 4-year-old boy)”, “avoiding getting sick (mother of 4-year-old girl; 

participant 90),” and feeling “nervous when out and keeping distances” (mother of 4-year-old 

boy; participant 141). Some parents also expressed fear about the economy (i.e.,“the rental 
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crisis,” mother of 5-year-old girl, participant 8; “increased debt,” father of 3-year-old girl, 

participant 82 and “the economy is depressed,” mother of 3-year-old boy, participant 204). 

Many parents also attributed their stress to lockdown or quarantine (n = 24). Parents 

described lockdown being a significant hindrance to their lifestyles, and therefore a major source 

of stress. For instance, a mother of a 3-year-old boy (participant 95) noted that “having kids 

home and being stuck inside the house 24/7 is hard on all of us – more fighting and everyone is 

so high strung and bored.” Another mother of a 3-year-old boy (participant 37) reported “having 

no break or time to myself has added a lot of stress, as well as having no support from others and 

no options of places to go.”  

The stress from working from home (n = 16) and navigating online school (n = 16) was 

also evident. For instance, one parent indicated that “we have no outside support and we are both 

working from home and schooling our child at the same time off and on since [the pandemic] 

began” (mother of 5-year-old girl, participant 66). Another mother of a 3-year-old boy 

(participant 91) expressed that “COVID has made it impossible to do my job and care for my 

children.”  

Other areas of stress included decreased family income (n = 7). One father of a 3-year-old 

girl (participant 5) noted that the stress was “mainly due to financial pressure, our income has 

declined.” Parents also reported being lonely (n = 12; “suffering from loneliness,” father of 4-

year-old boy, participant 68) and having decreased social supports (n = 10). For example, one 3-

year-old boy’s mother (participant 7) noted that the “few supports we had are now unable to 

assist us even if they wanted to,” whereas another parent stated that “The mental fatigue and 

nonstop caring for kids without breaks but without family or friends support has been hard” 

(mother of 4-year-old boy, participant 118).   
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  Parents were also stressed about their physical health (n = 7) and mental health (n = 6). 

For instance, a 4-year-old girl’s mother (participant 58) cited that the “closure of additional 

medical supports that I used to help manage my discomfort was extremely difficult.” Another 

parent noted “there is no option for respite, or in person therapy – I don’t ever get a break from 

my child” (mother of 3-year-old girl, participant 214). 

Less common, but notable stressors included changes to jobs (n = 7; “I had to close my 

small business to stay home,” mother of 5-year-old girl, participant 24),  worries about inflation 

(n = 5; “rising costs,” mother of 4-year-old girl, participant 21), legal concerns that were not 

specified (n = 2), and increases in difficult child behaviours (n = 2; “there is a lot of screaming, 

thrown toys, hitting, and tantrums,” mother of 3-year-old boy, participant 77). 
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Table 29 

 List of Codes for Question One: Please Tell Us About the Added Stress You Have Experienced 

Since the Start of COVID-19 (N = 108) 

Code Frequency Percent Example 
Job transition 7 6.5% “I went back to work early” 
Decreased income 14 13.0% “Declining revenue” 
Inflation 5 4.6% “Rising costs” 
Working from home/Work 
stress 

16 14.8% “Trying to parent and work 
simultaneously”  

School stress 16 14..8% “Home schooling two kids” 
Lifestyle lockdown/Change in 
routine/Quarantine 

24 22.2% “Not being able to go out and 
see others” 

Parenting responsibilities/no 
childcare/no child activities 

26 24.1% “Kids with nothing to do at 
home all the time” 

Increased child dysfunction 2 1.9%  “Spend almost all the time 
with my son ….led to some 
conflict” 

Mental health concerns 6 5.6% “I have anxiety …anxiety has 
been quite high” 

Loneliness/less socializing 12 11.1% “Suffering from loneliness” 
Decreased social support 10 9.3% “Lack of help from family 

members” 
Healthcare 7 6.5% “Caring for COVID and ICU 

patients” 
Fear 25 23.1% “Very anxious about going into 

stores” 
Legal concerns 2 1.9% “Legal issues” 
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Changes to Screen Time. Of the N = 224 parents who participated in the study, N = 73 

(32.6%) provided a response to the second question. Reported descriptions of whether the 

amount of technology use has changed since COVID-19 can be found in Table 30. Many (n = 

28) parents described an increase in their technology use rather than a reduction in use. Almost 

half of them cited COVID-19 as a reason for this change. For instance, a mother of a 3-year-old 

girl (participant 22) explained “I spend more time on it now because I am home more,” while 

another noted that “it has increased as things I used to do in person I now do online” (mother of 

4-year-old boy, participant 118). A fewer number of parents (n = 4) reported a decrease in 

technology use while only one parent described stopping altogether.  COVID-19 was never cited 

as a reason that technology use decreased.  

The most prominent reasons why technology use increased during the pandemic was due 

to work or school (n = 11). For instance, a mother of a 4-year-old girl (participant 180) cited that 

“the kids did not use computers or tablets before virtual school” and another mother of a 3-year-

old daughter (participant 234) attributed the increase to “more time spent due to working from 

home.”  

Other reasons parents increased their technology use included to: adapt to increasing 

child care demands (n = 3), communicate with others (n = 3; “constantly on talking to family,” 

mother of 3-year-old girl, participant 28 ), shop online (n = 3; “in person shopping has changed 

to online shopping on mobile device,” mother of 4-year-old boy, participant 118),  stay updated 

with the news (n = 2; “reading articles on the Internet more and news,” mother of 4-year-old boy, 

participant 190), and to use social media (n = 1; “I feel I spend more time than I did before 

browsing social media,” mother of 3-year-old girl, participant 22).  
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Table 30 

 List of Codes for Question Two: Has the Amount of Time You Spend Using Technology Changed 

(N = 73)?  

Code Frequency  Percent Example 
Increase (no mention of COVID-19) 28 38.4% “Increased” 
Decrease (no mention of COVID-19) 4 5.4% “A lot less” 
Stopped 1 1.3% “Stopped” 
Increase because COVID-19 11 15.1% “More screentime during 

the pandemic” 
Decrease because COVID-19  0 0% ‘Back to work … so use 

my phone less” 
Increase because news 2 2.7% “Constantly checking 

news” 
Increase because of social media 1 1.3% “More time … browsing 

social media” 
Increase because of work/school 11 15.1% “More frequently while 

working from home” 
Increase because of communication  3 4.1% “Constantly on talking to 

family” 
Increase because of online shopping  3 4.1% “More online shopping 

than in store” 
Increase because of child care demands 3 4.1% “Too much time with the 

child” 
Boredom 0 0% “Increased use due to 

boredom” 
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Changes to Activities on Mobile Technology. Of the N = 224 parents who participated 

in the study, N = 40 (17.8%) parents provided a response to the third question. Reported 

descriptions regarding how the use of technology use has changed since COVID-19 appear in 

Table 31. Most common responses (n = 9) indicated that parents changed the way they use 

mobile technology to adapt to taking virtual meetings as well attend online school. One mother 

of a 3-year-old boy (participant 95) “use[d] zoom meetings now for kid’s classes, workouts, 

information … etc.,” while another parent used “Zoom for extended family functions” (mother 

of 3-year-old girl, participant 115). Parents also adopted new software as they transitioned to 

online school: “with online learning we needed to use Microsoft teams and brightspace” (mother 

of 5-year-old girl, participant 26).  

 The second most frequently cited change to technology use involved entertainment (n = 

5). Parents reported using technology to entertain themselves: “I used to be able to use my laptop 

for work now I’m not working and use my phone for entertainment” (mother of 3-year-old boy, 

participant 144). Other parents allowed their children to use technology for entertainment: “I’ve 

adopted parental controls on my smartphone and downloaded games for him to enjoy when he’s 

bored due to lockdown” (mother of 4-year-old boy, participant 139).   

Other changes to technology use included: for work (n = 4; “using it more for work 

instead of personal only,” mother of 3-year-old boy, participant 89), shopping (n = 4; “prefer 

online shopping over physically visiting stores,” mother of 3-year-old girl, participant 143), to 

use social media (n =3; “engage in conversation on social media,” mother of 3-year-old girl, 

participant 70), communicate with others (n = 2; “talk to family,” mother of 3-year-old boy, 

participant 133), and learn or teach (n = 3; “more creative … looking for more ideas to do from 

home,” mother of 3-year-old boy, participant 83). Less common reasons cited included to attend 
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virtual therapy, to complete health screenings, and to cope; “I scroll more mindlessly also to deal 

with the anxiety I feel working in healthcare,” mother of 3-year-old girl, participant 58).  
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Table 31 

 List of Codes for Question Three: How has the Way You Use Mobile Technology Changed 

(N=40)? 

Code Frequency Percent Example 
Increase 5 12.5% “Use it for more purposes” 
Decrease 1 2.5% “I don’t frequently use mobile 

technology as much anymore” 
Virtual meetings 9 22.5% “Zoom calls” 
Communication 2 5% “To communicate with 

physician colleagues” 
School 8 20% “Online learning we needed to 

use [apps]” 
Work 4 10% “Using it more for work” 
Social media 3 7.5% “Engage in conversations on 

social media” 
Entertainment 5 12.5% “Netflix” 
Cope 1 2.5% “I scroll more mindlessly to 

deal with the anxiety” 
Health screening 1 2.5% “Smartphone health screening” 
Shopping 4 10% “Shopping” 
Therapy  1 2.5% “Online therapy” 
Learning/Teaching  3 7.5% “Looking for more ideas to do 

from home” 
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Types of Activities Parent Engage in Around Children. Of the N = 224 who 

participated in the study, N = 170 (75.9%) provided a response to the fourth question. Reported 

descriptions about the types of activity parents engaged in on their mobile technology around 

their children appear in Table 32. 

Parents most commonly reported texting (n = 92; “chatting with friends,” mother of 3-

year-old girl, participant 12) or using social media (n = 99; “check Facebook…while children are 

in the background,” mother of 3-year-old girl, participant 73) on their mobile technology around 

their children. Around one-third of parents read on their mobile devices around their children (n 

= 58). One mother of a 4-year-old girl (participant 58) shared that they “might try to read news 

or social media but it’s easily put away.” 

Some parents also shared that they used mobile technology to take audio calls (n = 11), 

video calls (n = 14), work (n = 11; “attending to my clients on my company’s portal,” father of 

5-year-old boy, participant 44), answer or send emails (n = 23), view video or audio media (n = 

25; “listening to music,” father of 3-year-old boy, participant 193), do online shopping (n = 15), 

and play games (n = 21; “crosswords,” mother of 5-year-old girl, participant 24).  
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Table 32 

 List of Codes for Question Four: What Types of Activity Did You Do on Your Mobile 

Technology Around Your Child(ren) (N= 170)? 

Code Frequency Percent  Example 
Texting 92 54.1% “Responding to 

texts” 
Audio call  11 6.5% “Phone calls” 
Video call  14 8.2% “Video calls” 
Work  11 6.5% “Emailing for 

work” 
Email 23 13.5% “Usually emails” 
Video/audio media 25 14.7% “Watching 

videos” 
Social media 99 58.2% “Engaging in 

social media” 
Online shopping  15 8.8% “Shopping” 
Reading  58 34.1% “Reading news” 
Playing games  21 12.4% “Phone games” 
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Impact of Mobile Technology Use on Parenting. Of the N = 224 parents who 

participated in the study, N = 82 (36.6%) parents provided a response to the fifth question. 

Reported descriptions of how mobile technology use impacted parent’s parenting can be found in 

Table 33. Many parents cited that their attention and focus decreased, and they were more easily 

distracted (n = 25). For example, a 4-year-old boy’s mother (participant 19) noted that “I get 

distracted sometimes when I would like to focus better on my children.” 

Interestingly, the second most common impact of parent mobile technology use on 

parenting was that parents reported using mobile technology as a parenting tool (n = 13). For 

instance, a mother of a 4-year-old boy (participant 139) mentioned that “my phone allows me to 

find activities for me kids to do in the community.” Another parent noted that it “helps me be a 

better parent at times as it provides strategies and lets me know that I am not alone.” (mother of 

3-year-old boy, participant 151). A few parents indicated that using technology “helps reducing 

stress” (mother of 4-year-old boy, participant 45) and “gives me a moment to have a mental 

break” (mother of 4-year-old girl, participant 118).  

Some parents shared that the quality of their relationship with their child decreased (n = 

5) while others noticed a disconnection with their child (n = 3). For example, a mother of a 3-

year-old girl (participant 50) shared that “I might miss important moments with the kids,” while 

another cited that technology use leads to “decreased engagement with [their] kids” (mother of a 

4-year-old girl, participant 139).  

Some parents also expressed having more feelings of irritability, frustration, and 

dysregulation (n = 5). A mother of a 4-year-old boy (participant 51) shared that “I find I get 

frustrated with my children if they interrupt me while I am in the middle of a task on my phone 
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or computer.” A few parents (n = 3) described holding a negative perspective of themselves as a 

parent (“Can’t take better care of children,” mother of 4-year-old boy, participant 149). 

Some parents (n = 5) noted that their use of mobile technology does not have a perceived 

impact on their parenting. A mother of a 3-year-old boy (participant 203) commented that their 

technology use “doesn’t matter. My child is still very good.”  
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Table 33 

 List of Codes for Question Five: How Does Your Engagement with Specific Activities or Mobile 

Technology Impact Your Parenting (N = 82)?  

Code Frequency Percent Example 
No change 5 6.2% “Not in anyways affected my 

parenting style” 
Parent-child quality time decreases 5 6.2% “Doesn’t allow me to be as present 

as I would like: 
Disconnection 3 3.7% “Limited my involvement” 
Decrease attention/focus/distracted  25 30.5% “Less … attentive” 
Increase 
irritability/frustration/dysregulation  

5 6.2% “Get frustrated when they are being 
too loud”  

Positive impact 0 0% “We spend more time together” 
Negative perspective towards 
self/as a parent 

3 3.7% “I feel like a crappy parent” 

Increased flexibility and 
adaptability 

1 1.2% “Made me time manage better and 
respond more” 

Parenting tool 13 15.9% “Helps me keep her occupied while 
I get chores done” 
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Parent Multitasking. Of the N = 224 who participated in the study, N =  92 (41.07%) 

parents provided a response to the sixth question. See Table 34 for reported descriptions of how 

parents multitasked between mobile technology and parenting demands Almost half (n = 41) of 

the participants described multitasking by switching back and forth between technology and their 

children, or jointly using technology. For instance, a mother of a 3-year-old boy (participant 12) 

described “checking [my] phone, [and] listening to podcasts while feeding or showering.” 

Another mother of a 3-year-old boy (participant 95) reported being “on zoom meetings while 

making dinner, feeding them, helping them with online school.” 

 More common strategies employed by parents included using technology when kids were 

occupied with something else (n = 8). For example, one mother of a 5-year-old girl (participant 

8) shared that she entertains herself with “music on Spotify and Netflix while sitting outside 

while they play.” Some parents (n = 7) described using mobile technology as a tool to occupy 

children as well as for educational purposes. A mother of a 3-year-old girl (participant 73) “put 

videos on for [her children] to watch while working” while another mother of a 4-year-old boy 

(participant 180) shared that she “would watch videos to learn about the kids’ lessons.” Some 

parents recalled using technology alongside their children but while using separate devices. 

A few parents described setting boundaries (n = 3; “put down device” mother of 5-year-

old boy, participant 170), having technology on in the background (n = 1), and communicating 

with the child about technology use (n = 1). For instance, a mother of a 4-year-old boy 

(participant 90) shared that she “watch[es] videos on my phone in the background while playing” 

while a mother of a 3-year-old boy (participant 203) shared that she “usually tell[s] him about 

using these devices.” Only two parents indicated using no strategy, while five parents noted that 

they did not multitask between mobile technology use and parenting.  
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Table 34 

List of Codes for Question Six: How Did You Multitask Between Using Mobile Technology and 

Taking Care of or Interacting with Your Children (N= 92)?  

Code Frequency Percent Example 
No strategy 2 2.2% “N/A” 
No multitasking 5 5.4% “Take care of the child first” 
Both use screens separately 5 5.4% “We each use our separate 

technology”  
Combined multitasking  41 44.6% “Trying to get things done 

while also playing” 
When kids are occupied 8 8.7% “I will browse reddit etc. while 

my kids are playing” 
Tool to occupy 7 7.6% “Put videos on for them to 

watch” 
Boundary setting 3 3.3% “Scheduled screen times or 

quick checks” 
Technology in the background 1 1.1% “I watch videos on my phone 

in the background while 
playing” 

Check in with child 0 0% “Take breaks to check in with 
child” 

Communicating with child about 
technology use  

1 1.1% “I usually tell him about using 
these devices as a reward” 

Educational purposes 3 3.3% “Used … to educating my kid” 
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Child Response to Parent Mobile Technology Use. Of the N = 224 who participated in 

the study, N = 84 (37.5%) parents provided a response to the seventh question. Reported 

descriptions of how children acted differently when parents were using mobile technology 

appear in Table 35. A large number of parents noticed that their child wanted more attention (n = 

35). For instance, a mother of a 3-year-old boy (participant 37) noted that her son “will try to get 

my attention and be more needy” and another mother of a 4-year-old girl (participant 73) 

mentioned that “in meetings they want my attention so they tend to sit on my lap, overreact, 

become louder and annoying.” In a similar vein, many parents also reported that their child 

became more dysregulated, disobedient, or increased their whining (n = 27). For instance, a 

father of a 5-year-old boy (participant 179) expressed that his son is “more tough to deal with,” 

while a mother of a 3-year-old boy shared that her “child gets angry when attention is on the 

phone and not him.” Only one parent noted that their child would start “occasional[ly] fighting” 

and became more aggressive (mother of 4-year-old boy, participant 118).  

Some parents (n = 7) noticed that their children were curious about their parent’s 

activities and eager to check in on their parents, while some wanted to use the technology 

themselves (n = 8). A 3-year-old girl’s mother noted that “she showed more interest and wanted 

to be involved in whatever I was doing” and another noted “he will be more interested in my 

mobile technology and try to use it” (mother of 3-year-old boy, participant 216). Interestingly, a 

few parents (n = 7) indicated that their children’s obedience increased when parents were using 

mobile technology “more well behaved,” mother of 5-year-old girl, participant 132). Seven 

parents did not notice any differences in their children’s behaviour. 
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Table 35 

 List of Codes for Question Seven: How Has Your Child(ren) Acted Differently While You Are 

Using Mobile Technology Around Them (N = 84)?   

Code Frequency Percent Example 
No difference noted  7 8.3% “Didn’t find [a difference] 
Child wants more attention 35 41.7% “Wanting more attention” 
Increase 
whining/dysregulation/disobedience 
(physical, noise, emotions) 

27 21.1% “Child gets angry when 
attention is on the phone and 
not him” 

More fighting/arguments 1 1.2% “Occasional fighting” 
Curiosity/checking on parent 7 8.3% “Sometimes he wants to see 

what I’m doing” 
Want to use technology 8 9.5% “Showed more interest and 

wanted to be involved in 
whatever I was doing” 

Increase obedience  7 8.3% “More well behaved” 
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Part Two  

Data Preparation  

One hundred and ninety-five responses were collected for Time 2, while N = 152 

responses were collected for Time 3. Fraudulent participants who also completed Time 2 (total 

of N = 23) and Time 3 data of the study (total of N = 20) were removed from the data set. This 

left an initial sample of N = 172 and N = 132 for Time 2 and Time 3, respectively.  

Descriptive and statistical analyses were conducted using Statistical Package for the 

Social Sciences, Version 25 (IBM, 2017). A total of 8 and 6 collected responses did not pass the 

screening questions in the Time 2 and Time 3 sample, respectively. These cases were removed 

from the data set therefore leaving a subsequent sample of N = 164 at Time 2 and N = 126 at 

Time 3, which were examined for data entry errors, missing data, and outliers. 

Missing Data. Missing data were analyzed using Missing Value Analysis (MVA)  

revealed very little missing data across the two samples. Within the Time 2 sample, the summary 

of missing values indicated that 21.8% of the variables had some missing data, and across all 

variables and participants, only 1.6% of total data were absent. The percentage of missing data 

across all variables in the data set ranged from 0% to 3.1%, with most missing variables missing 

0% of responses. 

Within the Time 3 sample, the summary of missing values indicated that 5.71% of the 

variables had some missing data, and across all variables and participants, 3.22% of total data 

was absent. The percentage of missing data across all variables in the data set ranged from 0% to 

9.2%, with the majority of missing variables missing 0% of responses.  

Little’s MCAR test was conducted to determine whether the pattern of missing data 

across all samples were considered MCAR (Missing Completely at Random) or MAR (Missing 
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at Random; Tabachnick & Fidell, 2013). Little’s MCAR revealed that data collected during Time 

2 (X2 (6393) = 4472.34, p > .999), and Time 3 (X2 (4183) = 2276.62, p > .999) were MCAR. 

Multiple imputation was computed at the composite level with five iterations for all data sets 

(Tabachnick & Fidell, 2013). 

Outliers and Assumptions.  

Time 2. Time 2 data (N = 164) was examined for univariate outliers on the independent 

and dependent variables. Standardized values exceeding the acceptable value of +/- 3.29 were 

found on the following variables:  Technoference (TIPS), COVID-19 Total Life Changes 

(COVID LC), Parenting Stress (PSI), Parenting Stress Defensive Responding (PSI Defensive), 

Proactive Parenting, Positive Reinforcement, Warmth, Supportiveness, Physical Control, and 

Parent Technology use (Mobile Technology, Smartphone, Television, Computer). 

Skewness values for Proactive Parenting and Parent Technology (Mobile Technology, 

Computer) fell outside the acceptable range of -/+ 2. Kurtosis values for scales measuring: 

Proactive Parenting, Physical Control, Internalizing Problems (CBCL 11/2 – 5), and Parent 

Technology (Mobile Technology, Smartphone, Television, Computer) fell outside the acceptable 

range of -/+ 3. Outliers that were detected on variables without severe violations of normality 

were winsorized. The maximum skew and kurtosis values in this data set fell at 2.51 and 4.32, 

respectively. After winsorizing, the assumptions of normality for these variables were met and 

all standardized residuals were within acceptable limits.  

For variables with more severe violations of normality or with numerous outliers, 

logarithmic transformations were applied to bring them into compliance with normality. Of note, 

when assessing change in variables over time, transformation of all variables across time must be 

applied given that transformation of data changes the form of relationship between variables, 
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while relative difference between cases within variables remain the same. Therefore, all data sets 

(Time 1, 2, and 3) were assessed for variables with significant violations of normality, as well as 

with multiple outliers, and these variables were transformed across all data sets. In other words, 

variables transformed in the Time 1 data set were also transformed in the Time 2 and 3 data set 

and vice versa. Within the Time 2 sample, maximum skewness and kurtosis values fell at 3.56 

and 18.68, respectively (all positively skewed) for the Parent Technology (Smartphone, 

Computer) variables. Within the Time 3 sample, maximum skewness and kurtosis values fell at 

3.48 and 16.82, respectively (all positively skewed) for the Parent Technology (Mobile 

Technology, Smartphone, Tablet, Video Game, Computer) variables. These variables were 

transformed across all data sets to bring them into compliance with normality.  

A total of 7 cases were identified as multivariate outliers (p values lower than 0.001) and 

therefore removed from the data set, leaving a remaining sample of N = 157. To assess the 

assumption of homoscedasticity, scatter plots of standardized residuals by standardized predicted 

values examined for all primary analyses revealed a spread indicative of homoscedasticity. The 

assumptions of multicollinearity and singularity were tested by examining the VIF and tolerance 

values. VIF values ranged from 1.11 to 8.50 and tolerance values ranged from 0.12 to .90. 

Furthermore, an examination of a correlation matrix revealed no correlations approaching or 

exceeding r = .90. The Durbin-Watson value across primary analyses sample fell within normal 

limits (between 1 and 3; Field, 2009) and ranged between 1.54 and 1.79, confirming the 

assumption of independence of errors.  

Time 3. Time 3 data (N = 126) was examined for univariate outliers on the independent 

and dependent variables. Standardized values exceeding the acceptable value of +/- 3.29 were 

found on the following variables:  Parent Stress (PSI), Parent Stress Defensive Responding (PSI 
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Defensive), Physical Control, COVID-19 Total Life Changes (COVID-19 LC), and Parent 

Technology (Mobile Technology, Smartphone, Television).  

The skewness values for Physical Control fell outside the acceptable range of -/+ 2.  

Kurtosis values for scales measuring: Physical Control and Parent Technology (Mobile 

Technology, Smartphone) fell outside the acceptable range of -/+ 3.  

Outliers that were detected on variables without severe violations of normality were 

winsorized. The maximum skew and kurtosis values in this data set fell at 4.82 and 7.89, 

respectively (all positively skewed). After winsorizing, the assumptions of normality for these 

variables were met and all standardized residuals were within acceptable limits. For variables 

with more severe violations of normality or with numerous outliers, logarithmic transformations 

were applied to bring them into compliance with normality (see above).  

A total of 5 cases were identified as multivariate outliers (p values lower than 0.001) and 

therefore removed from the data set, leaving a sample of N = 121. Ten participants were not 

matched across data sets due to missing or unique (e.g., provided a new email address that was 

not found in previous data set) information and therefore removed, resulting in an overall sample 

of N = 111 for Time 3. 

 To assess the assumption of homoscedasticity, scatter plots of standardized residuals by 

standardized predicted values examined for all primary analyses revealed a spread indicative of 

homoscedasticity. The assumptions of multicollinearity and singularity were tested by examining 

the VIF and tolerance values. VIF values ranged from .30 to .82 and tolerance values ranged 

from 1.40 to 2.86. Furthermore, an examination of a correlation matrix revealed no correlations 

approaching or exceeding r = .90. The Durbin-Watson value across primary analyses sample fell 
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within normal limits (between 1 and 3; Field, 2009) and ranged between 1.86 and 1.92, 

confirming the assumption of independence of errors.  

Objective Four 

During the nine-month period of data collection from February 2021 to November 2021, 

the province underwent several additional changes due to the pandemic.  Details regarding 

COVID-19 related changes and mandates, as well as daily new confirmed COVID-19 cases per 

million people during the longitudinal study are outlined in Appendix I.  

To explore how COVID-19 impacted families over time, as well as how parent stress, 

parent screen time, technoference, parenting behaviours, and children’s internalizing and 

externalizing difficulties changed throughout the nine-month study period, one-way repeated 

measures analysis of variances (ANOVA), with Bonferroni corrections to correct for multiple 

comparisons were conducted. Descriptive statistics for these variables are presented in Table 36. 

Demographic covariates were only included in the analyses as a covariate if they were 

significantly related to the variable being explored at all three time points. See Appendix J and 

K. 
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Table 36 

Descriptive Statistics for Study Variables and COVID-19 Measures Across Time 1 (N = 224), Time 2 (N=157), and Time 3 (N=111) 

Variable 

 

M_T1 (SD) Min_T1. Max._T1 M_T2 (SD) Min_T2 Max._T2 M_T3 (SD) Min_T3 Max._T3 

TIPS 2.82 (1.28) .54 6.14 2.51 (1.08) 1.00 6.21 2.53 (1.23) 1.00 6.57 
PSI 88.18 

(19.31) 
47.00 139.00 88.55 (18.49) 44.00 140.00 86.52 (17.63) 45.00 132.00 

Physical 
Control (T) 

.11 (.16) .11 .13 .10 (.14) .00 .51 .00 (.48) .00 .48 

Hostility 2.23 (.63) 2.23 .62 2.23 (.62) 1.00 4.45 1.00 (3.86) 1.00 4.00 
Warmth 4.43 (.59) 4.34 .59 4.35 (.60) 3.00 6.00 3.00 (5.00) 3.00 5.00 
CBCL Int 49.26 

(14.37) 
29.00 91.00 46.91 (13.25) 29 85.00 45.62 (13.61) 29.00 85.00 

CBCL Ext 46.81 
(12.84) 

28.00 88.00 44.93 (12.23) 28 80.00 43.21 (11.59) 28.00 79.00 

MT Total (T) 1.60 (.34) .00 2.38 1.51 (.36) .54 2.45 1.54 (.27) 1.00 2.33 
Smartphone 
(T) 

1.50 (.39) .00 2.06 1.38 (.49) .00 2.05 1.46 (.29) .48 2.10 

Tablet (T) .54 (.66) .00 1.98 .41 (.63) .00 2.15 .43 (.62) .00 1.95 
COVID-19 LC 17.65 (4.19) 6.00 30.00 17.82 (4.40) 7.00 32.00 16.02 (3.93) 8.00 28.00 
COVID MH 2 
Weeks 

21.92 (6.35) 9.00 45.00 25.06 (3.50) 18.00 37.00 26.16 (3.44) 18.00 36.00 

Note. TIPS = Technology Interference in Parenting Scale (Total Technoference); PSI = Parenting Stress Index (Total parenting stress); MAPS Pos = Multidimensional Assessment of Parenting Scale – 
Broadband Positive Parenting; MAPS Neg = Multidimensional Assessment of Parenting Scale – Broadband Negative Parenting; CBCL Int = Child Behaviour Checklist – Preschool Version 
Internalizing Problems; CBCL Ext = Child Behaviour Checklist – Preschool Version Externalizing Problems; MT Total = Total Parent Mobile Technology Use (Smartphone and Tablet combined); 
Smartphone = Parent Total Smartphone Use; Tablet = Parent Total Tablet Use; COVID-19 LC = Total COVID-19 Life Changes; COVID-19 MH 2 Weeks = Child Mental Health in past two weeks; (T) 
= transformed variable.
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COVID-19 Life Change. A one-way repeated measures ANOVA was examined with 

COVID life change (COVID-19 LC) as the dependent variable across three time points. 

Mauchly’s test indicated that the assumption of sphericity had been violated, X2 (2) = 6.01 p < 

.05. Greenhouse-Geisser corrected tests exceeded the recommended value of e = .75 (e = .96, 

Field, 2013); therefore, multivariate tests were reported. The results showed that life changes due 

to COVID-19 significantly changed over time V = .16, F(2, 109) = 10.69, p < .001. Post hoc 

analysis with a Bonferroni adjustment revealed that life changes did not significantly differ 

between Time 1 and Time 2, or Time 1 and Time 3. Life changes significantly decreased 

between Time 2 and Time 3. See Table 37 for a summary of pairwise comparisons.  
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Table 37 

Pairwise Comparisons Of COVID-19 Life Change Across Time 1 (N = 224), Time 2 (N=157), 

and Time 3 (N=111) 

      95% CI 
Time M (SE) Time Mean 

Difference 
SE p Lower Upper 

1 17.65(.41) 2     -1.02 .62 .31 -2.53 .49 
  3 1.00 .50 .15 -.22 2.22 
2 17.82 (.44) 1 1.02 .62 .31 -.49 2.53 
  3 2.02 .56 .00 .66 3.38 
3 16.02 (.39) 1 -1.00 .50 .15 -2.22 .22 
  2 -2.02 .56 .00 -3.38 -.66 
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Child Mental Health. A one-way repeated measures ANOVA was examined with child 

mental health (COVID-19 MH 2 Weeks) as the dependent variable across three time points.  

Mauchly’s test indicated that the assumption of sphericity had been violated, X2 (2) = 19.30 p < 

.001. Greenhouse-Geisser corrected tests exceeded the recommended value of e = .75 (e = .85, 

Field, 2013); therefore, multivariate tests were reported. The results showed that child mental 

health significantly changed over time, V = .62, F(2, 96) = 29.30, p < .001. Post hoc analysis 

with a Bonferroni adjustment revealed that child mental health challenges significantly differed, 

and increased, between Time 1 and Time 2, as well as Time 1 and Time 3. See Table 38 for a 

summary of pairwise comparisons.  
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 Table 38 

Pairwise Comparisons of Child Mental Health in Past Two Weeks Across Time 1 (N = 224), 

Time 2 (N=157), and Time 3 (N=111) 

      95% CI 
Time M (SE) Time Mean 

Difference 
SE p Lower Upper 

1 20.92 
(.64) 

2 -5.14 .69 .00 -6.81 -3.47 

  3 -5.25 .77 .00 -7.13 -3.36 
2 26.06 

(.35) 
1 5.14 .69 .00 3.47 6.81 

  3 -.10 .52 1.00 -1.37 1.17 
3 26.16 

(.35) 
1 5.25 .77 .00 3.36 7.13 

  2 .10 .52 1.00 -1.17 1.37 
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Parent Stress. A one-way repeated measures ANOVA was examined with parent stress 

(PSI) as the dependent variable across three time points.  Mauchly’s test indicated that sphericity 

was assumed, X2 (2) = 5.14 p > .05. Results indicated that parent stress significantly changed 

over time, F(2, 220) = 4.88 p < .01. As seen in Table 39, post hoc analysis with a Bonferroni 

adjustment revealed that parent stress significantly decreased between Time 2 and Time 3.   
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Table 39 

Pairwise Comparisons of Parent Stress across Time 1 (N = 224), Time 2 (N=157), and Time 3 

(N=111) 

      95% CI 
Time M (SE) Time Mean 

Difference 
SE p Lower Upper 

1 88.12 
(1.85) 

2 -1.28 1.44 1.00 -4.77 2.21 

  3 2.86 1.42 .14 -.59 6.30 
2 89.40 

(1.66) 
1 1.28 1.44 1.00 -2.21 4.77 

  3 4.14 1.20 .00 1.22 7.06 
3 85.26 

(1.61) 
1 -2.86 1.42 .14 -6.30 .59 

  2 -4.14 1.20 .00 -7.06 -1.22 
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Hostility. A one-way repeated measures ANOVA was examined with hostility as the 

dependent variable across three time points.  Mauchly’s test indicated that sphericity was assumed, 

X2 (2) = 3.86 p > .05. Results indicated that hostility did not significantly change over time. See 

Table 40 for a summary of pairwise comparisons.  
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Table 40 

Pairwise Comparisons of Hostility across Time 1 (N = 224), Time 2 (N=157), and Time 3 

(N=111) 

      95% CI 
Time M (SE) Time Mean 

Difference 
SE p Lower Upper 

1 2.21 
(.05) 

2 .02 .04 1.00 -.07 .12 

  3 .01 .04 1.00 -.09 .11 
2 2.19 

(.05) 
1 -.02 .04 1.00 -.12 .07 

  3 -.01 .04 1.00 -.09 .08 
3 2.20 

(.06) 
1 -.01 .04 1.00 -.11 .09 

  2 .01 .04 1.00 -.08 .09 
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Warmth. A one-way repeated measures ANOVA was examined with warmth as the 

dependent variable across three time points.  Mauchly’s test indicated that sphericity was 

assumed, X2 (2) = 3.57 p > .05. Results indicated that warmth significantly changed over time, 

F(2, 220) = 4.76 p = .01. Post hoc analysis with a Bonferroni adjustment revealed that warmth 

significantly decreased between Time 1 and Time 2. See Table 41.  
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Table 41 

Pairwise Comparisons of Warmth Across Time 1 (N = 224), Time 2 (N=157), and Time 3 

(N=111) 

      95% CI 
Time M (SE) Time Mean 

Difference 
SE p Lower Upper 

1 4.42 
(.05) 

2 .13 .04 .01 .03 .22 

  3 .04 .04 1.00 -.06 .13 
2 4.30 

(.05) 
1 -.13 .04 .01 -.22 -.03 

  3 -.09 .05 .15 -.20 .02 
3 4.39 

(.06) 
1 -.04 .04 1.00 -.13 .06 

  2 .09 .05 .15 -.02 .20 
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Physical Control. A one-way repeated measures ANOVA was examined with physical 

control (transformed variable) as the dependent variable across three time points.  Mauchly’s test 

indicated that the assumption of sphericity had been violated, X2 (2) = 7.13 p < .05. Greenhouse-

Geisser corrected tests exceeded the recommended value of e = .75 (e = .94, Field, 2013); 

therefore, multivariate tests were reported. The results showed that physical control significantly 

changed over time, V = .07, F(2, 109) = 3.89, p < .02. As seen in Table 42, post hoc analysis 

with a Bonferroni adjustment revealed that physical control significantly increased between 

Time 1 and Time 2.  
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Table 42 

Pairwise Comparisons of Physical Control Across Time 1 (N = 224), Time 2 (N=157), and Time 

3 (N=111) 

      95% CI 
Time M (SE) Time Mean 

Difference 
SE p Lower Upper 

1 .09 
(.01) 

2 -.02 .01 .05 -.04 .00 

  3 -.00 .01 1.00 -.03 .02 
2 .11 

(.01) 
1 .02 .01 .05 .00 .04 

  3 .02 .01 .12 -.00 .03 
3 .09 

(.01) 
1 .01 .01 1.00 -.02 .03 

  2 -.02 .01 .12 -.03 .00 
Note. Physical control is a transformed variable. 
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Parent Screen Time. A one-way repeated measures ANOVA was examined with parent 

screen time (MT Total; transformed variable) as the dependent variable across three time points. 

Mauchly’s test indicated that the assumption of sphericity had been violated, X2 (2) = 7.11 p < 

.05. Greenhouse-Geisser corrected tests exceeded the recommended value of e = .75 (e = .94, 

Field, 2013); therefore, multivariate tests were reported. As shown in Table 43, the results 

showed that parent screen time did not significantly change over time V = .04, F(2, 109) = 2.16, 

p > .05.  
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Table 43 

Pairwise Comparisons of Parent Screen Time Across Time 1 (N = 224), Time 2 (N=157), and 

Time 3 (N=111) 

      95% CI 
Time M (SE) Time Mean 

Difference 
SE p Lower Upper 

1 1.53 
(.03) 

2 .07 .04 .18 -.02 .16 

  3 .00 .03 1.00 -.07 .07 
2 1.46 

(.04) 
1 -.07 .04 .18 -.16 .02 

  3 -.07 .04 .18 -.16 .02 
3 1.53 

(.03) 
1 -.00 .03 1.00 -.07 .07 

  2 .07 .04 .18 -.02 .16 
Note. Parent screen time is a transformed variable. 
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Technoference. A one-way repeated measures ANOVA was examined with 

technoference (TIPS) as the dependent variable across three time points.  Mauchly’s test 

indicated that the assumption of sphericity had been violated, X2 (2) = 12.73 p = .001. 

Greenhouse-Geisser corrected tests exceeded the recommended value of e = .75 (e = .90, Field, 

2013); therefore, multivariate tests are reported. The results showed that technoference 

significantly changed over time, V = .12, F(2, 109) = 7.58, p < .001. Post hoc analysis with a 

Bonferroni adjustment revealed that technoference significantly decreased between Time 1 and 

Time 2, as well as Time 1 and Time 3 (see Table 44).  
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Table 44 

Pairwise Comparisons of Technoference across Time 1 (N = 224), Time 2 (N=157), and Time 3 

(N=111) 

      95% CI 
Time M (SE) Time Mean 

Difference 
SE p Lower Upper 

1 2.77 
(.11) 

2 .29 .08 .00 .13 .45 

  3 .33 .09 .00 .15 .51 
2 2.48 

(.10) 
1 -.29 .08 .00 -.45 -.13 

  3 .04 .07 .54 -.09 .17 
3 2.44 

(.11) 
1 -.33 .09 .00 -.51 -.15 

  2 -.04 .07 .54 -.17 .09 
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Internalizing Difficulties. A one-way repeated measures ANOVA was examined with 

internalizing difficulties (CBCT Int) as the dependent variable across three time points.  

Mauchly’s test indicated that the assumption of sphericity had been violated, X2 (2) = 10.25 p < 

.001. Greenhouse-Geisser corrected tests exceeded the recommended value of e = .75 (e = .92, 

Field, 2013); therefore, multivariate tests were reported. The results showed that internalizing 

difficulties significantly changed over time, V = .04, F(2, 109) = 2.27, p > .05; however, 

pairwise comparisons were not significant (see Table 45).  
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Table 45 

Pairwise Comparisons of Internalizing Difficulties Across Time 1 (N = 224), Time 2 (N=157), 

and Time 3 (N=111) 

      95% CI 
Time M (SE) Time Mean 

Difference 
SE p Lower Upper 

1 47.10 
(1.24) 

2 .96 1.22 1.00 -2.02 3.93 

  3 2.01 .94 .11 -.28 4.30 
2 46. 14 

(1.21) 
1 -.96 1.22 1.00 -3.93 2.02 

  3 1.05 1.18 1.00 -1.82 3.93 
3 45.09 

(1.23) 
1 -2.01 .94 .11 -4.30 .28 

  2 -1.05 1.18 1.00 -3.92 1.82 
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Externalizing Difficulties. A one-way repeated measures ANOVA was examined with 

externalizing difficulties (CBCL Ext) as the dependent variable across three time points.  

Mauchly’s test indicated that the assumption of sphericity had been violated, X2 (2) = 11.73 p < 

.001. Greenhouse-Geisser corrected tests exceeded the recommended value of e = .75 (e = .91, 

Field, 2013); therefore, multivariate tests were reported. The results showed that externalizing 

difficulties significantly changed over time, V = .05, F(2, 109) = .3.09, p < .05. As seen in Table 

46, post hoc analysis with a Bonferroni adjustment revealed that externalizing difficulties 

decreased from Time 1 to Time 3. 
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Table 46 

Pairwise Comparisons of Externalizing Difficulties Across Time 1 (N = 224), Time 2 (N=157), 

and Time 3 (N=111) 

      95% CI 
Time M (SE) Time Mean 

Difference 
SE p Lower Upper 

1 44.82 
(1.15) 

2 .76 1.11 1.00 -1.95 3.46 

  3 2.09 .85 .05 .04 4.15 
2 44.06 

(1.09) 
1 -.76 1.11 1.00 -3.46 1.95 

  3 1.33 1.09 .67 -1.32 3.99 
3 42.73 

(1.05) 
1 -2.09 .85 .05 -4.15 -.04 

  2 -1.33 1.09 .67 -3.99 1.32 
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To further explore the temporal sequence of parent stress (PSI), infer reciprocal effects, 

and explore transactional effects between parent technoference (TIPS), and parenting behaviours 

on children’s internalizing (CBL Int) and externalizing (CBCL Ext) difficulties, a cross-lagged 

panel model (CLPM) was conducted using longitudinal data (Selig & Little, 2012). The data 

used in the analyses included 111 participants who provided complete responses at all three 

study time points. See Table 47 for descriptive statistics across all three time points. 
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Table 47 

Descriptive Statistics for Study Variables in Longitudinal Sample (N=111) 

Variable M_T1 SD_T1 Min_T1. Max._T1 M_T2 SD_T2 Min_T2 Max._T2 M_T3 SD_T3 Min_T3 Max._T3 

TIPS 2.78 1.18 1.07 6.00 2.49 1.04 1.00 5.86 2.44 1.14 1.00 6.36 
PSI 88.88 19.10 47.00 138.00 89.56 17.38 45.00 140.00 85.40 16.69 45.00 128.00 
Physical 
Control (T) 

1.34 .47 1.00 3.00 1.32 .52 1.00 3.00 2.22 .52 1.00 3.50 

Hostility 2.22 .52 1.00 3.50 2.19 .53 1.00 3.86 2.18 .58 1.00 3.71 
CBCL Int 45.08 11.98 28.00 77.00 44.05 11.46 28.00 77.00 42.46 10.48 28.00 76.00 
CBCL Ext 47.35 12.95 29.00 79.00 45.89 12.39 29.00 85.00 44.80 12.38 29.00 85.00 
MT Total 
(T) 

1.54 .32 .00 2.13 1.47 .35 .54 2.45 1.53 .26 1.00 2.10 

COVID LC 17.57 3.87 10.00 30.00 17.52 4.57 7.00 32.00 15.99 4.75 6.31 31.00 

Note. TIPS = Technology Interference in Parenting Scale (Total Technoference); PSI = Parenting Stress Index (Total parenting stress); CBCL Int 
= Child Behaviour Checklist – Preschool Version Internalizing Problems; CBCL Ext = Child Behaviour Checklist – Preschool Version 
Externalizing Problems; MT Total = Total Parent Mobile Technology Use (Smartphone and Tablet combined); COVID LC = Covid Life Change; 
(T) = transformed variable.  
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The data were imported into Analysis of the Moment Structures, Version 26 (Arbuckle, 

2019) to analyze cross- lagged panel models (CLPM). Specifically, two models were specified, 

with one including internalizing difficulties and the other including externalizing difficulties. The 

assumption of correct specification involves variables to be identified based on theory and 

previous research (Baribeau et al., 2022; Kline, 2012). Therefore, the models were specified 

based on associations identified in Part 1 of the current study. To ensure proper model 

specification, the number of known elements (moments) was compared to the number of 

parameters to be estimated. In both CLPMs, the number of known elements (153) exceeded the 

number of estimated parameters (110), meaning the models was properly identified. 

Internalizing Difficulties. A CLPM was constructed to examine parent stress (PSI), 

technoference (TIPS), physical control (transformed variable), and COVID life change (COVID-

19 LC), as predictors of internalizing (CBCL Int) across and within the three study time points. 

To examine these relationships over time, all variables were fully cross lagged between time 

points, meaning that all variables at Time 1 were modeled as predictors of all variables at Time 

2, and all variables at Time 2 were modeled as predictors of all variables at Time 3. Covariances 

(correlations) between parent stress, technoference, physical control, and COVID life change 

were estimated at Time 1, and at Times 2 and 3.  The covariances between the residual variances 

of these variables were estimated.  

The chi-square test of model fit was significant, χ2(25) = 127.91, p < .001, CFI = .91, 

RMSEA = .19, indicating statistically significant deviation of the estimated model from the 

observed data. There was acceptable model fit based on the CFI, but poor model fit based on the 

RMSEA. However, some model fit indices, such as the RMSEA are less suitable for models 

without latent variables, and individual effects were of greater interest to the current study rather 
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than overall model fit (Kline, 2009). The CFI statistic is also least affected by small sample sizes 

(Baribeau, 2022). Cross-lagged effects between variables are reported herein. Table 48 contains 

the standardized model results.  

 With respect to cross-lagged effects between Time 1 and Time 2, higher COVID life 

change at Time 1 predicted more parent stress at Time 2 (β = .17, p < .05).  Higher parent stress 

at Time 1 significantly predicted lower internalizing difficulties at Time 2 (β = -.35, p < .01). 

Increased physical control at Time 1 predicted lower stress (β = -.14, p < .05) and greater 

COVID life change at Time 2 (β = -.21, p < .001). Finally, greater internalizing difficulties at 

Time 1 significantly predicted more COVID-19 life change (β = .41, p < .001) and physical 

control (β =.33, p < .001) at Time 2.  

 With respect to cross-lagged effects between Time 2 and Time 3, higher COVID-19 life 

change at Time 2 was a significant positive predictor of greater internalizing difficulties at Time 

3 (β = .11, p < .05). Greater parent stress at Time 2 predicted lower physical control at Time 3 (β 

= -.10, p < 05). Greater technoference at Time 2 predicted more physical control at Time 3 (β = 

.14, p < 05), whereas greater physical control at Time 2 predicted more technoference at Time 3 

(β = .20, p <.001). Finally, greater internalizing difficulties at Time 2 predicted more parent 

stress at Time 3 (β = .07, p <.05).  
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Figure 8 

Simplified Internalizing Difficulties Cross-lagged Panel Model (N=111) 

Note. *p < .05. **p < .01
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Table 48 

Standardized Regression Paths and Correlations for Internalizing Model 
    95% CI 
From To Estimate p Lower Upper 
      

Time 1 Prediction of Internalizing 
Stress 1 Internalizing 1 .57 < .001 .40 .70 
Technoference 1 Internalizing 1 .13 .08 -.03 .30 
Physical control 1 Internalizing 1 .07 .34 -.09 .20 
COVID life change 1 Internalizing 1 .16 .02 .02 .33 
      

Cross Lags Between Time 1 and Time 2 
COVID life change 1 COVID life change 2 .55 < .001 .35 .68 
Internalizing 1 COVID life change 2 .41 < .001 .21 .56 
Stress 1 COVID life change 2 -.14 .03 -.32 -.03 
Technoference 1 COVID life change 2 .09 .24 -.07 .26 
Physical control 1 COVID life change 2 -.21 .00 -.37 -.06 
Internalizing 1 Internalizing 2 .52 < .001 .24 .77 
Stress 1 Internalizing 2 -.35 .01 -.71 -.01 
Technoference 1 Internalizing 2 -.04 .70 -.25 .26 
Physical control 1 Internalizing 2 .11 .37 -.14 .50 
COVID life change 1 Internalizing 2 -.02 .88 -.23 .22 
Physical control 1 Physical control 2 .72 < .001 .53 .86 
Internalizing 1 Physical control 2 .33 < .001 .15 .54 
Stress 1 Physical control 2 -.15 .08 -.37 .06 
Technoference 1 Physical control 2 -.09 .16 -.24 .07 
COVID life change 1 Physical control 2 -.11 .12 -.26 .03 
Stress 1 Stress 2 .72 < .001 .50 .86 
Internalizing 1 Stress 2 -.01 .95 -.24 .19 
Technoference 1 Stress 2 -.12 .12 -.28 .06 
Physical control 1 Stress 2 -.14 .04 -.30 -.02 
COVID life change 1 Stress 2 .17 .02 .01 .38 
Technoference 1 Technoference 2 .62 < .001 .41 .76 
Internalizing 1 Technoference 2 .04 .67 -.18 .25 
Stress 1 Technoference 2 .13 .16 -.05 .38 
Physical control 1 Technoference 2 .05 .49 -.15 .22 
COVID life change 1 Technoference 2 .07 .28 -.12 .23 
      

Time 2 Prediction of Internalizing 
Stress 2 Internalizing 2 .42 < .001 .23 .65 
Technoference 2 Internalizing 2 .16 .15 -.09 .39 
Physical control 2 Internalizing 2 .04 .73 -.31 .32 

Table 48 Continued 
COVID life change 2 Internalizing 2 -.06 .60 -.28 .17 
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Cross Lags Between Time 2 and Time 3 

COVID life change 2 COVID life change 3 .41 < .001 .19 .56 
Internalizing 2 COVID life change 3 .13 .18 -.03 .38 
Stress 2 COVID life change 3 .05 .62 -.21 .32 
Technoference 2 COVID life change 3 .04 .66 -.24 .28 
Physical control 2 COVID life change 3 .04 .66 -.16 .25 
Internalizing 2 Internalizing 3 .27 < .001 .07 .52 
Stress 2 Internalizing 3 .15 .12 -.05 .34 
Technoference 2 Internalizing 3 -.14 .20 -.36 .12 
Physical control 2 Internalizing 3 .19 .10 -.14 .51 
COVID life change 2 Internalizing 3 .11 .05 .06 .30 
Physical control 2 Physical control 3 .81 < .001 .70 .90 
Internalizing 2 Physical control 3 .08 .20 -.02 .18 
Stress 2 Physical control 3 -.10 .05 -.22 -.04 
Technoference 2 Physical control 3 .14 .01 -.03 .26 
COVID life change 2 Physical control 3 -.10 .04 -.21 -.02 
Stress 2 Stress 3 .70 < .001 .53 .84 
Internalizing 2 Stress 3 .07 .04 -.24 -.08 
Technoference 2 Stress 3 -.04 .59 -.18 .11 
Physical control 2 Stress 3 .06 .35 -.10 .22 
COVID life change 2 Stress 3 .01 .91 -.14 .15 
Technoference 2 Technoference 3 .79 < .001 .67 .90 
Internalizing 2 Technoference 3 -.02 .75 -.16 .08 
Stress 2 Technoference 3 -.01 .86 -.14 .11 
Physical control 2 Technoference 3 .20 < .001 .06 .37 
COVID life change 2 Technoference 3 -.09 .05 -.19 .02 
      

Time 3 Prediction of Internalizing 
Stress 3 Internalizing 3 .22 .02 .03 .43 
Technoference 3 Internalizing 3 .22 .05 -.07 .49 
Physical control 3 Internalizing 3 .10 .39 -.19 .39 
COVID life change 3 Internalizing 3 .12 .09 -.05 .29       

Time 1 Correlations 
COVID life change 1 Physical control 1 .07 .44 -.13 .26 
COVID life change 1 Stress 1 .27 .01 .07 .48 
COVID life change 1 Technoference 1 .21 .03 -.05 .41 
Physical control 1 Stress 1 .44 < .001 .26 .58 
Physical control 1 Technoference 1 .26 .01 .02 .48 
Technoference 1 Stress 1 .38 < .001 .22 .54 
      

 
Table 48 Continued 
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Time 2 Correlations 
COVID life change 2 Physical control 2 .16 .10 -.04 .34 
COVID life change 2 Stress 2 .02 .87 -.21 .22 
COVID life change 2 Technoference 2 -.04 .71 -.21 .21 
Physical control 2 Stress 2 .23 .02 .03 .41 
Physical control 2 Technoference 2 .13 .19 -.18 .39 
Technoference 2 Stress 2 .10 .30 -.15 .34 
      

Time 3 Correlations 
COVID life change 3 Physical control 3 .14 .16 -.08 .35 
COVID life change 3 Stress 3 .07 .45 -.22 .31 
COVID life change 3 Technoference 3 -.15 .11 -.38 .06 
Physical control 3 Stress 3 .16 .11 -.13 .40 
Physical control 3 Technoference 3 .04 .69 -.33 .34 
Technoference 3 Stress 3 .21 .03 -.03 .39 
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Externalizing Difficulties. A CLPM was constructed to examine parent stress (PSI), 

technoference (TIPS), physical control, and COVID life change (COVID-19 LC) as predictors of 

externalizing (CBCL Ext) across and within the three study time points. To examine these 

relationships over time, all variables were fully cross lagged between time points, meaning that 

all variables at Time 1 were modeled as predictors of all variables at Time 2, and all variables at 

Time 2 were modeled as predictors of all variables at Time 3. Covariances (correlations) 

between parent stress, technoference, physical control, and COVID life change were estimated at 

Time 1, and at Times 2 and 3. The covariances between the residual variances of these variables 

were estimated.  

The chi-square test of model fit was significant, χ2(25) = 122.14, p < .001, CFI = .91, 

RMSEA = .19, indicating statistically significant deviation of the estimated model from the 

observed data. Again, there was acceptable model fit based on the CFI, but poor model fit based 

on the RMSEA. Cross-lagged effects between variables are reported herein. Table 49 contains 

the standardized model results.  

With respect to cross-lagged effects between Time 1 and Time 2, greater COVID-19 life 

change at Time 1 was a significant positive predictor of greater parent stress at Time 2 (β = .15, p 

< .05). Greater parent stress at Time 1 predicted lower COVID-19 life change at Time 2 (β = -

.26, p < .05), more technoference at Time 2 (β = .22, p <.05), and lower externalizing difficulties 

at Time 2 (β = - .41, p < .01). More technoference at Time 1 predicted lower parent stress (β = -

.12, p < .05) and more hostility (β = .17, p < .05) at Time 2. Finally, greater externalizing 

difficulties at Time 1 predicted more COVID-19 life change at Time 2 (β = .49, p < .001).  

With respect to cross-lagged effects between Time 2 and Time 3, greater COVID-19 life 

change at Time 2 predicted greater externalizing difficulties (β = .12, p < .05) and lower 
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technoference at Time 3 (β = -.09, p < .05). More hostility at Time 2 predicted greater parent 

stress at Time 3 (β = .32, p < .001). And more externalizing difficulties at Time 2 predicted 

greater parent stress at Time 3 (β = .06, p < .05).  

 

Figure 9 

Simplified Externalizing Difficulties Cross-lagged Panel Model (N=111) 

 

Note. *p < .05. **p < .01.
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Table 49 

Standardized Regression Paths and Correlations for Externalizing Model 
 
    95% CI 
From To Estimate p Lower Upper 
      

Time 1 Prediction of Externalizing 
Stress 1 Externalizing 1 .23 .02 .03 .39 
Technoference 1 Externalizing 1 .01 .85 -.12 .18 
Hostility 1 Externalizing 1 .46 < .001 .29 .64 
COVID life change 1 Externalizing 1 .27 < .001 .11 .41 
      

Cross Lags Between Time 1 and Time 2 
COVID life change 1 COVID life change 2 .52 < .001 .32 .68 
Externalizing 1 COVID life change 2 .49 < .001 .25 .69 
Stress 1 COVID life change 2 -.26 .01 -.49 -.04 
Technoference 1 COVID life change 2 .13 .05 -.01 .33 
Hostility 1 COVID life change 2 -.02 .84 -.19 .24 
Externalizing 1 Externalizing 2 .56 < .001 .24 .79 
Stress 1 Externalizing 2 -.41 .004 -.84 -.11 
Technoference 1 Externalizing 2 -.01 .96 -.26 .31 
Hostility 1 Externalizing 2 .00 .99 -.26 .31 
COVID life change 1 Externalizing 2 -.03 .75 -.28 .26 
Hostility 1 Hostility 2 .59 < .001 .35 .79 
Externalizing 1 Hostility 2 .10 .28 -.06 .29 
Stress 1 Hostility 2 .09 .36 -.13 .30 
Technoference 1 Hostility 2 .17 .02 .03 .35 
COVID life change 1 Hostility 2 .11 .13 -.07 .32 
Stress 1 Stress 2 .68 < .001 .43 .85 
Externalizing 1 Stress 2 .05 .59 -.16 .26 
Technoference 1 Stress 2 -.14 .05 -.32 -.04 
Hostility 1 Stress 2 -.07 .53 -.32 .18 
COVID life change 1 Stress 2 .15 .05 -.02 .36 
Technoference 1 Technoference 2 .62 < .001 .44 .76 
Externalizing 1 Technoference 2 -.06 .52 -.27 .14 
Stress 1 Technoference 2 .22 .03 .01 .51 
Hostility 1 Technoference 2 -.01 .89 -.26 .25 
COVID life change 1 Technoference 2 .09 .23 -.09 .29 
      

Time 2 Prediction of Externalizing 
Stress 2 Externalizing 2 .33 .004 .03 .58 
Technoference 2 Externalizing 2 .06 .58 -.22 .34 
Hostility 2 Externalizing 2 .15 .21 -.15 .46 
COVID life change 2 Externalizing 2 -.02 .86 -.29 .24 
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Table 49 Continued 

Cross Lags Between Time 2 and Time 3 
COVID life change 2 COVID life change 3 .42 < .001 .19 .57 
Externalizing 2 COVID life change 3 .08 .40 -.10 .29 
Stress 2 COVID life change 3 .15 .16 -.17 .42 
Technoference 2 COVID life change 3 .08 .35 -.20 .35 
Hostility 2 COVID life change 3 -.13 .20 -.39 .15 
Externalizing 2 Externalizing 3 .23 < .001 .05 .45 
Stress 2 Externalizing 3 .07 .45 -.14 .27 
Technoference 2 Externalizing 3 -.12 .23 -.47 .10 
Hostility 2 Externalizing 3 .06 .59 -.21 .35 
COVID life change 2 Externalizing 3 .12 .05 .01 .27 
Hostility 2 Hostility 3 .80 < .001 .65 .90 
Externalizing 2 Hostility 3 .04 .54 -.08 .17 
Stress 2 Hostility 3 .00 1.00 -.12 .13 
Technoference 2 Hostility 3 .09 1.00 -.09 .28 
COVID life change 2 Hostility 3 -.06 .34 -.20 .08 
Stress 2 Stress 3 .59 < .001 .43 .76 
Externalizing 2 Stress 3 .06 .04 .10 .24 
Technoference 2 Stress 3 -.02 .75 -.15 .13 
Hostility 2 Stress 3 .32 < .001 .10 .50 
COVID life change 2 Stress 3 -.01 .83 -.20 .14 
Technoference 2 Technoference 3 .83 < .001 .68 .93 
Externalizing 2 Technoference 3 -.02 .72 -.16 .09 
Stress 2 Technoference 3 .04 .57 -.15 .23 
Hostility 2 Technoference 3 -.03 .66 -.21 .12 
COVID life change 2 Technoference 3 -.09 .05 -.20 -.02 
      

Time 3 Prediction of Externalizing 
Stress 3 Externalizing 3 .07 .48 -.16 .25 
Technoference 3 Externalizing 3 .15 .14 -.06 .39 
Hostility 3 Externalizing 3 .43 < .001 .25 .65 
COVID life change 3 Externalizing 3 .23 < .001 .10 .35       

Time 1 Correlations 
COVID life change 1 Hostility 1 .04 .70 -.16 .24 
COVID life change 1 Stress 1 .27 .01 .07 .48 
COVID life change 1 Technoference 1 .21 .03 -.05 .41 
Hostility 1 Stress 1 .67 < .001 .55 .76 
Hostility 1 Technoference 1 .14 .15 -.06 .36 
Technoference 1 Stress 1 .38 < .001 .22 .54 
      

Time 2 Correlations 
COVID life change 2 Hostility 2 .13 .19 -.11 .37 
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Table 49 Continued 
COVID life change 2 Stress 2 .04 .68 -.14 .24 
COVID life change 2 Technoference 2 .01 .96 -.19 .24 
Hostility 2 Stress 2 .40 < .001 .09 .60 
Hostility 2 Technoference 2 .24 .01 -.05 .46 
Technoference 2 Stress 2 .09 .36 -.17 .32 
      

Time 3 Correlations 
COVID life change 3 Hostility 3 .09 .37 -.16 .31 
COVID life change 3 Stress 3 .15 .13 -.06 .35 
COVID life change 3 Technoference 3 -.13 .18 -.35 .09 
Hostility 3 Stress 3 .23 .02 .04 .42 
Hostility 3 Technoference 3 .03 .80 -.19 .25 
Technoference 3 Stress 3 .26 .01 .04 .46 
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Table 50.  
 
Summary of ANOVA Results  
 
Dependent Variable Main effect 

significant 
T1 vs. T2 T2 vs. T3 T1 vs. T3 

COVID-19 Life Change Yes Not significant Decreased Not significant 
Child Mental Health Yes Increased Not significant Increased 
Parent Screen Time No Not significant Not significant Not significant 
Technoference Yes Decreased Not significant Decreased 
Parent Stress  Not significant Decreased Not significant 
Hostility  Not significant Not significant Not significant 
Warmth  Decreased Not significant Not significant 
Physical Control  Increased Not significant Not significant 
Internalizing  Not significant Not significant Not significant 
Externalizing  Not significant Not significant Decreased 

Note. T1 = Time 1; T2 = Time 2; T3 = Time 3.  
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Interestingly, in both internalizing and externalizing models, there were several 

unexpected cross-lagged paths (see pathways in Figure 8 and Figure 9 marked with †). These 

direct effects were significant in the opposite direction than what theoretical and empirical 

literature suggests. These associations, however, represent direct effects after controlling for 

other variables in the model, which means that other variables may be acting through the 

predictor variable onto the outcome variable (Rohrer et al., 2022). The majority of the indirect 

effects between significant cross-lagged pathways in both the internalizing and externalizing 

model were significant. In this case, the direction of the direct effects seen in the cross-lagged 

paths may be a product of an inconsistent mediation and be different than the direction of the 

total effect when other potentially mediating variables are accounted for (Rohrer et al., 2022). 

To illustrate this concept using an example from the model, cross-lagged effects of parent 

stress at Time 1 predicted greater internalizing difficulties at Time 2. The indirect effect of this 

path was significant (β = 0.69, p < .001, 95% CI [0.42, 0.93]; 95% confidence interval estimated 

based on 500 bootstrapped samples), suggesting that parent stress at Time 1 may be acting 

through other variables (i.e., COVID life change, severity, technoference, physical control at 

Time 2 while controlling for COVID life change, technoference, physical control and 

internalizing difficulties at Time 1) to internalizing difficulties at Time 2. 

To further probe this speculation, a multiple mediation model tested whether COVID-19 

life change at Time 2 (COVID- 19 LC, M1), parent stress at Time 2 (PSI, M3), technoference at 

Time 2 (TIPS, M4), and physical control at Time 2 (M5; transformed variable) mediated the 

relation between parent stress at Time 1 (PSI, IV) and internalizing difficulties at Time 2 (CBCL 

Int, DV). COVID life change (COVID-19 LC), technoference (TIPS), physical control and 

internalizing difficulties (CBCL Int) at Time 1 were entered as covariates. The total indirect 
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effect of parent stress at Time 1 on internalizing difficulties at Time 1 through the set of 

mediators was significant (B = .22, SE = .07, 95% CI [.19, .38]). Specifically, parent stress (B = 

.19, SE = .05, 95% CI [.11, .32]), technoference (B = .05, SE = .04, 95% CI [.02, .14]), and 

physical control (B = .07, SE = .03, 95% CI [.03, .14]) at Time 2 emerged as significant unique 

mediators. As depicted in Figure 10, the total effect of parent stress at Time 1 on internalizing 

difficulties at Time 2 was significant and in the positive direction, but after parsing out the effect 

of the mediators, the strength of the direct effect was reduced to non-significance and changed to 

a negative association. Thus, representing an inconsistent mediation with parent stress, 

technoference, and physical control as significant mediators.  

 

Figure 10  

Inconsistent Multiple Mediation Model  
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CHAPTER 5 

DISCUSSION 

Part One  

Objective One 

 The first objective of the study was to examine the COVID-19 landscape and the impact 

the pandemic had on families. Prior to the start of data collection in February of 2021, the 

province of Ontario already underwent several significant changes. The province had undergone 

two states of emergencies (transition in and out of lockdown), work from home policies were 

implemented, group gatherings were limited, and daycares, schools, and businesses closed 

(Canadian Institute for Health Information, 2022). This period has been shown to be distressing 

for many people, including children. For instance, in a national survey of over 1,000 parents of 

children 18-years-old and younger, parents reported a significant decline in their children’s 

mental health during the pandemic (Patrick et al., 2020). As expected, results from the present 

study also indicated that children’s mental health challenges significantly increased following the 

onset of the COVID-19 pandemic (Time 1), compared to parents’ reporting of their retrospective 

perceptions of children’s mental health three months prior to the pandemic (baseline). 

Parent’s overall smartphone and tablet use (parent screen time) at Time 1 also 

significantly increased during the COVID-19 pandemic, compared to parents’ reporting of their 

retrospective perceptions of screen time three months prior to the pandemic (baseline). This 

increase was consistent with other studies conducted during the pandemic (Carroll et al., 2020; 

Sun et al., 2020). An increased use of mobile technology may have occurred because people 

adopted technology to work from home. Accordingly, qualitative responses from the current 

study reflected the response of this mother who indicated that “I use it more frequently while 
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working from home” (mother of 3-year-old boy, participant 89). Parents also reported using 

more technology to entertain themselves during lockdown, as well as to stay connected with 

others. For instance, a mother of a 3-year-old girl (participant 58) indicated that “during 

lockdowns, I used technology more often in an attempt to stay connected with friends and 

family,” while another parent indicated that their technology use at home “increased due to 

boredom” (mother of 4-year-old boy, participant 35). Taken together, it is evident that the 

COVID-19 pandemic led to significant psychological and technological changes in families, 

making the COVID-19 pandemic important to consider during the interpretation of the current 

study’s results.   

Objective Two 

The second objective of the study was to examine the relations between parent stress, 

parent mobile technology, specific parenting behaviours, and child internalizing and 

externalizing difficulties, as well as to identify whether parent stress and parent screen time are 

risk factors for negative parenting and child difficulties.  

 Parent Stress. The hypothesis that increased parent stress would predict increased 

internalizing and externalizing difficulties in children was supported. These results are consistent 

with the existing body of research that demonstrates how the burden of parent stress is related to 

negative outcomes for children (Stone et al., 2016).   

Predictors of Internalizing Difficulties. The three most important elements of parenting 

emphasized in the parenting literature include warmth, hostility, and behavioural control (Parent 

& Forehand, 2017). In line with these findings, the three parenting behaviours that emerged as 

significant predictors of children’s internalizing and externalizing difficulties in the present study 

were also warmth, hostility, and physical control. 
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More specifically, the hypothesis that higher negative parenting and lower positive 

parenting would predict increased internalizing difficulties in children was partially supported. 

When specific parenting behaviours were examined, none of the positive parenting behaviours 

(i.e., proactive parenting, positive reinforcement, warmth, supportiveness) predicted children’s 

internalizing difficulties. With respect to specific negative parenting behaviours, hostility and lax 

control did not predict children’s internalizing difficulties; however, higher physical control, 

emerged as a significant predictor.  These results suggest that the presence of physical parenting 

is a significant risk factor for internalizing difficulties, over and above the absence of sensitivity, 

support, and warmth. Consistent with this, several meta-analytical findings of parenting have 

found physical control and punishment to be a consistent risk factor for internalizing difficulties 

in children across multiple studies (Ferguson et al., 2012; Rose et al., 2019). 

Physical control has been defined as the use of physical force with the intention of the 

child to experience pain, but no injury (Straus, 2001). In the current study, physical control 

primarily reflected the use of force to correct, discipline, and control a child’s behaviour, 

specifically out of anger and frustration (Parent & Forehand, 2017). The coercion and negative 

emotionality associated with harsh parenting is related to poor socioemotional outcomes in 

children, including internalizing and externalizing difficulties (Gershoff et al., 2018; Pinqart, 

2017). Notably, although some schools of thought may argue that harsh physical punishment is 

distinct from abuse (Dobbs, 2007), more physical control is associated with an increased risk of 

child maltreatment/abuse (Dobbs, 2007), which is a strong risk factor for child psychopathology. 

Accordingly, a number of studies have documented the detrimental impact that physical 

parenting, even for the purposes of correction or control, has on child outcomes (i.e., Engle & 
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McElwain, 201; Scott et al., 2014; Straus, 2001; van der Sluis et al., 2015). Physical control may 

lead to greater internalizing difficulties in children for several reasons.  

First, the use of physical control increases a child’s perception and vulnerability to threat 

and increases negative affect (Shackman & Pollak, 2014). Physical control induces fear in 

children, who may then wish to seek security from the same parent who is causing the fear and 

intimidation in the first place (Shackman & Pollak, 2014). This paradoxical interaction leads 

children to lose trust in their parents, lose trust in their ability to safely explore their environment 

while having a parent as a secure place, and ultimately places children at increased risk for 

internalizing difficulties (Erozkan, 2016). 

 Second, physical control, especially as a means to punish, can also induce feelings of 

hopelessness and powerlessness, as well as generate the development of negative self-schemas 

and low self-esteem as they mature (Bindman et al., 2015; Garber & Flynn, 2001; Mcleod et al., 

2007; Rodriguez, 2015; Vasquez et al., 2016). These pessimistic self-beliefs and perspective 

about others are associated with internalizing difficulties in children.  

Another line of thinking involves the notion of over control. Overly controlling parenting 

behaviours may thwart a child’s sense of autonomy and mastery. Excessive regulation of a 

child’s activities does not give the children an opportunity to develop mastery, which may lead to 

a sense of incompetence and erode self-esteem (Mcleod, Weisz, & Wood, 2007). Further, 

overcontrol decreases the opportunities for children to develop their own self-regulatory skills, 

interfere with their ability to regulate negative affect (Bynum & Brody, 2005; Doan, et al., 2012; 

Marcon et al., 2020), and ultimately lead to increased internalizing symptomatology.  

Predictors of Externalizing Difficulties. With respect to externalizing difficulties, the 

hypothesis that higher negative parenting and lower positive parenting would predict greater 
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externalizing difficulties in children was partially supported. Specifically, more hostility, which 

captures intrusive, overcontrolling and critical parenting, significantly predicted children’s 

externalizing difficulties. These findings were consistent with other parenting studies (e.g., 

Miner & Clarke-Stewart, 2008). The link between hostile parenting and externalizing difficulties 

in children can be largely summarized with the following three points.  

First, externalizing difficulties are displays of under controlled behaviours, which reflect 

the lack of skills needed to inhibit and regulate disruptive behaviours (i.e., yelling, aggression). 

From a developmental perspective then, children must rely on their parents to help them regulate 

impulses to display disruptive behaviour (Kopp, 1982). If parents display hostility, they fail to 

provide children with the support needed to self-regulate. Further, they are putting their children 

in an emotionally aroused and dysregulated state that makes it even more difficult for the child to 

regulate their distress (Hoffman, 2000; Rubin, 2002; Spinrad et al., 2007). Over time, this may 

interfere with the child’s development of self-regulatory abilities and lead to greater 

externalizing difficulties.  

Secondly, drawing from a behavioural perspective and social learning theory, parents 

often shape their child’s behaviours through modelling. The tendency for children to imitate 

adult aggressive and hostile behaviour and communication styles has been consistently reported 

in the literature (Bandura, Ross, and Ross, 1961; Greitemeyer, 2022; Ulman & Straus, 2003). By 

this reasoning then, hostile displays by parents may reinforce greater externalizing behaviours in 

children.  

Third, hostile parenting also encompasses intrusive and overcontrolling parenting 

practices. Thus, from a self-determination perspective, children may also act out because their 

needs for autonomy are being suppressed (Assor et al., 2004).  Further, as previously mentioned, 
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excessive regulation of a child undermines the opportunity for them to internalize learning and 

develop mastery. Consequently, children who fail to internalize regulatory skills to manage 

strong emotions and behavioural urges may have greater difficulty inhibiting externalizing 

behaviours (Kopp, 1982).  

Surprisingly, parental warmth also emerged as a significant predictor of children’s 

externalizing difficulties.  Research findings have typically identified parental warmth as a 

protective factor that predicts adaptive functioning in children. By comparison however, the 

current study found that higher warmth predicted greater externalizing difficulties. These 

findings may be related to the fact that some parents, particularly those experiencing higher 

levels of stress, may display both warmth and hostility, but inconsistently, which is associated 

with greater externalizing difficulties (Kassing, Lochman, & Glenn, 2018; Deyuan et al., 2022). 

Even when parents intellectually understand how they should be parenting (i.e., displaying 

warmth, consistency), parenting can be mood dependent and thus susceptible to the negative 

influence of stress (Deyaun et al., 2022). Accordingly, as parent stress increases, so does the risk 

of more inconsistent parenting (Deyaun et al., 2021).  

Additional analyses were conducted to further explore these findings. To do so, the 

sample was divided into low and high levels of parent reported stress. Within the low parent 

stress sample, increased warmth significantly predicted lower hostility. These findings suggest 

that parents who experienced lower levels of stress may have been more consistent in displaying 

warmth without hostility. By comparison, within the high parent stress sample, warmth did not 

significantly predict hostility. These findings may suggest that parents who experienced higher 

levels of stress may display both hostility and warmth, yet inconsistently. Therefore, consistent 

with previous studies (e.g, Deyaun et al., 2022), the inconsistent parenting displayed by highly 
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stressed parents may contribute to externalizing difficulties. As parents waiver between warmth 

and hostility (Maccoby & Martin, 1983; Simons & Conger, 2007), they send the message to their 

children that their needs are not always consistently and adequately met (Ainsworth, 1967; 

Ainsworth et al., 1978). Children learn that their environment and caretakers are confusing, 

unpredictable, and unsafe. In turn, children may live in a state of heightened distress, 

helplessness, and may become preoccupied with seeking safety rather than internalizing and 

utilizing regulatory skills to regulate arousal and inhibit disruptive behaviour. Further, 

inconsistent displays of warmth and hostility may also teach children that verbal and physical 

aggression are normal parts of social conduct and loving relationships (Simons et al., 2012). 

Finally, inconsistent parenting makes it difficult for children to learn clear behavioural rules 

about appropriate behaviours and how to regulate disruptive behaviours or strong emotions 

(Deyaun et al., 2022).  

Mobile Technology. The hypothesis that increased parent screen time would predict 

increased internalizing and externalizing difficulties was partially supported. Higher parent 

screen time predicted more internalizing difficulties but not externalizing difficulties. These 

findings were somewhat surprising; however, they may be due to methodological limitations 

regarding how parent screen time was operationalized. Specifically, studies that have drawn 

conclusions about the association between total screen time and parenting (and thus child 

outcomes) have been criticized because screen time does not necessarily translate to interruptions 

in the parent-child dyad (Modecki, 2020). Despite the author’s best attempt to collect an 

alternative measure of parent screen time (see Appendix G), of the N = 224 participants included 

in Part 1 of the study, only n = 57 entered the amount of screen time reported on their devices. 

Therefore, this measure was excluded from the current study.  



 

 

 

195 
 

 
 

Technoference rather than parent screen time, may more accurately reflect the influence 

of mobile technology use by parents on parenting quality and child well-being. Following suit, 

technoference emerged as a significant predictor of both increased internalizing and 

externalizing difficulties. These results are consistent with previous research linking 

technoference with more maladaptive child outcomes (McDaniel & Radesky, 2018). Taken 

together, results of the current study indicate that parent stress, harsh or inconsistent parenting 

behaviours, and technoference are all risk factors for children’s internalizing and externalizing 

difficulties.  

Predictors of Positive and Negative Parenting.  

Parenting Stress. The hypothesis that higher parent stress would predict less positive 

parenting behaviours was supported. Higher parent stress predicted less proactive parenting, 

positive reinforcement, warmth, and supportiveness. The hypothesis that higher parent stress 

would predict more negative parenting behaviours was also supported. Higher parent stress 

predicted greater hostility, lax control, and physical control. These findings are consistent with 

decades of research outlining the pervasive impact that stress can have on parenting behaviours. 

Stressed parents are more likely to experience challenges regulating their own emotions and 

behaviours, have limited resources to attend to their child’s needs, display hostility and 

frustration, use harsh discipline, and be more inconsistent in their parenting (Anthony et al, 2005; 

Carapito et al., 2018; Doan et al., 2012).  

Parent Screen Time and Technoference. With respect to positive parenting behaviours, 

greater technoference in the parent-child relationship significantly predicted lower proactive 

parenting, supportiveness, and warmth. These parenting behaviours represent one’s ability to 

respond to child difficulties, offer support, provide praise, and display sensitivity. Technoference 
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has been shown to interfere with parental awareness of children’s cues and lead parents to 

misinterpret cues (Golen & Venture, 2015; Radesky et al., 2014; Sosa, 2015). Further, 

technoference has been associated with decreased verbal and nonverbal interactions within the 

parent-child dyad (Kildare & Middlemiss, 2017; Radesky et al., 2015a). Therefore, the current 

findings support the idea that technoference can interrupt opportunities for parents to display 

positive parenting.  

With respect to negative parenting behaviours, greater technoference predicted more 

hostility, lax control, and physical control. The tendency for parents to be more hostile and 

physical while using technology around their children has been documented across several 

observational studies (e.g., Radesky et al., 2014). For instance, parents have been observed to use 

insensitive language, display impatient gestures, and communicate with their children using loud 

and annoyed tones of voices (Ewin et al., 2021). On occasion, parents have also been observed to 

respond physically to children (Radesky et al., 2014) and immediately return to their devices 

after being interrupted by their children without an apology or change to their negative 

demeanour (Ewin et al., 2021).  

Lax control encompasses the absence of control, parents who are easily coerced and back 

down by lacking follow through with discipline, and parents who are inconsistent with their 

parenting. Not surprisingly, the current study found that greater lax parenting was associated 

with increased technoference, which is consistent with past studies (e.g., Golen & Venture, 2015; 

Radesky et al., 2014; Sosa, 2015). In fact, in these studies, parent withdrawal, absence, or 

permissiveness has been conceptualized as a way for parents to withdraw from their parenting 

demands. Therefore, these findings could imply that increased screen time (and thus 
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technoference) is a result of parents “virtually escaping” from demanding parenting duties 

(Oduor et al., 2016; Radesky et al., 2016; Torres et al., 2021).   

Greater parent screen time did not significantly predict any negative or positive parenting 

behaviour. This finding was somewhat unexpected; yet it may reflect the conceptual difference 

between parent screen time and technoference. Technoference involves interruptions that mobile 

technology creates specifically between the parent-child dyad. Therefore, one would expect that 

as technoference interrupts the parent-child dyad, the quality of these interactions would 

decrease, and result in higher negative parenting (and theoretically lower positive parenting 

albeit this finding was not supported in the present study). On the other hand, screen time may 

not necessarily be associated with negative parenting behaviours in this study because it may 

capture times when parents are using technology when they are away from their children, and 

therefore have less impact on harsh parenting. Modecki and colleagues (2020) highlighted this 

conclusion by noting that parents’ time on mobile devices does not always equate to 

technoference. A review of the literature that has found a link between total parent screen time 

and parenting often yielded weak and mixed results (Modecki et al., 2020). Therefore, the impact 

of mobile technology on parenting is better understood when technoference is considered 

(Modecki et al., 2020).  

The lack of association between parent screen time and positive parenting was also 

noteworthy because an existing group of literature has previously highlighted the positive 

influence that mobile technology can have on the parent-child dyad. For instance, some parents 

use mobile technology interactively with their children, rather than using it passively alone, or 

around their children (Reid Chassiakos et al., 2016). The interactive use of technology may 

create opportunities for parents to demonstrate supportiveness and positive reinforcement by 
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facilitating their children’s exposure and learning of new ideas and concepts, providing praise 

and encouragement regarding the activity at hand, as well as encouraging them to express their 

feelings, opinions, and ideas (Reid Chassiakos et al., 2016; Archer et al., 2021). For instance, in 

one study of 104 Canadian parent-child dyads of preschool children, parents who used mobile 

technology jointly with their children were observed to display large numbers of verbal, 

emotional, and physical support to their child (Wood et al., 2016). These shared uses of mobile 

technology may have been especially prevalent during the time that the current study took place 

because parents may have spent more time assisting children with online school or using 

technology together to entertain themselves during the COVID-19 lockdown. Therefore, parents’ 

reported screen time could also represent the time they are using mobile technology interactively 

with their children, and mobile technology could provide parents with opportunities to display 

positive and supportive parenting. Despite this line of reasoning, these findings were not 

supported in the current study and may be an avenue for future research. It is possible that the 

stressful emotional climate that parents experienced during the COVID-19 pandemic clouded the 

opportunities to use mobile technology in ways that promote positive parenting and parent-child 

interactions.  

Taken together, the novelty of this study adds to the parenting literature by confirming 

what has been frequently observed in naturalistic studies: that technoference in the parent-child 

relationship is related to suboptimal parenting, by making parents more hostile and physically 

controlling around their children.  

Parent Stress Mediation Models. The hypothesis that specific parenting behaviours 

(physical control, hostility, and warmth), as well as parent screen time/technoference would 
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mediate the relation between parent stress and children’s internalizing and externalizing 

difficulties was largely supported.  

Mediator: Parenting Behaviours. The first significant indirect effect in the multiple 

mediation models was parenting, which represented a partially mediating effect of parenting 

behaviours between parent stress and child outcomes. More specifically, greater parent stress 

was associated with more internalizing difficulties through more physical control. Greater parent 

stress was associated with more externalizing difficulties through more hostility, but not warmth. 

Parent stress continued to have a significant direct effect on internalizing and externalizing 

difficulties in the presence of the mediators (parenting behaviours and technoference), signifying 

that both direct and indirect effects operate simultaneously (Hayes, 2013). 

The lack of a mediating effect of warmth may suggest that the presence of harsh 

parenting had a stronger influence on child outcomes than the absence of warmth. Consistent 

with this, parent stress is a well-known risk factor for harsh parenting (e.g., Carapito et al., 2018; 

Fletcher et al., 2008; Mackler et al., 2015), and many previous studies have identified harsh 

parenting as a mediator between parent stress and maladaptive outcomes for children over 

parental sensitivity (e.g., warmth). Further, the frustration-aggression hypothesis posits that when 

individuals are blocked from obtaining a goal, they experience a negative affective state that 

predisposes them towards aggression (Berkowitz, 1989; Dollard et al., 1939). The specific type 

of aggression may include physical aggression, verbal aggression, feelings of anger, and hostility 

(Berkowtiz, 1989). It follows then, that as parents become increasingly stressed, they may 

perceive their goals (i.e., having more resources to cope with parenting demands) as difficult to 

obtain. Consequently, this may lead to increased feelings of frustration that end up manifesting 

as displays of aggression through physical and hostile parenting. Consistent with this theory, 
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parents have historically admitted to using harsh and physical means to parent their children as a 

way to release stress (i.e., Gough & Reavey, 1997).  

Of note, COVID-19 related stressors may have heightened the level of frustration and 

aggression in parents during the pandemic. With the current study, although life changes due to 

COVID-19 was included as a covariate in the multiple mediation models, it is reasonable to 

conclude that the historical context may have continued to impact the study variables measured 

in this study despite the authors best attempts to control for these variables. Results from the 

current study should therefore be interpreted in light of the COVID-19 pandemic.  

First, the number of changes that parents endured over the COVID-19 pandemic, such as 

isolating themselves, staying at home, adjusting to reduced economic stability, adapting to 

virtual work demands and schooling (if parents had older, school-aged children in the home), and 

managing all of these changes while parenting would have undoubtedly introduced more stress 

and frustration. Congruent with the frustration-aggression hypothesis, parents’ goals to socialize 

or seek support from their networks, enter certain establishments, participate in recreational 

activities, and travel were restricted due to the COVID-19 lockdown. Therefore, the stress and 

frustrations that stemmed from the lockdown may have led parents to respond more harshly to 

children out of stress and frustration.  

Accordingly, several studies conducted during the pandemic found that parents were 

more aggressive and utilized more harsh parenting during the COVID-19 lockdowns (Br, 2020; 

Chung et al., 2020; Killgore et al., 2021). Parents reported increased screaming, shouting, 

yelling, spanking, and slapping of their children since the pandemic was declared (Br et al., 

2020). One study of 258 parents in Singapore found that greater parent stress had a significant 

negative impact on parents’ relationship with their children, and this relation was mediated 
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through more harsh parenting during the COVID-19 pandemic (Chung et al., 2022). Similarly, 

an American study using a diverse, national sample of 796 parents found that increased parent 

hostility was amongst one of the parenting behaviours that mediated the relation between 

COVID-19 stressors and child internalizing and externalizing difficulties (Penner et al., 2022). 

Qualitative responses from the current study also indicated that many parents attributed their 

added stress to the burden of parenting while being stuck at home during lockdown. For instance, 

a mother of a 3-year-old girl (participant 24) noted that “my older child’s daycare closed and I 

was home alone with 2 kids all the time …doing the primary parenting (getting kids up, fed, 

dressed), then trying to do my full day of work.” Limitations on the number of activities families 

had to occupy themselves, as well as having limited supports from their social networks or 

communities (e.g., daycare centres) contributed to feelings of frustration, irritability, and 

boredom. These feelings were noted across several qualitative answers to multiple questions. For 

instance, a mother of a 3-year-old boy (participant 157) recalled that “I spend almost all the time 

with my son and it sometimes could lead to some conflict” while another parent felt “that we 

were unable to do anything outside of the home [which left us] bored and frustrated” (mother of 

4-year-old boy, participant 109).   

Second, frustration and aggression may have stemmed from the pressure parents felt to 

keep their families safe. Qualitative responses from the current study indicated that families 

prioritized keeping their families safe during the pandemic. For instance, one mother of a 5-year-

old girl (participant 25) cited that “teaching social distancing” was one source of stress during 

the pandemic.  Further, throughout the course of the pandemic, many public health measures 

were introduced and revised (e.g., frequent changes to physical distancing measures, mask 

mandates, opening and closing of establishments). These changes and transitions in and out of 
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lockdown likely contributed to heighted stress and frustration in parents. In one study of 30 

families living through the pandemic in the United States, many parents described increased 

stress surrounding how to safely adapt their family routines, such as grocery shopping, working, 

and socializing with others, while keeping up with COVID-19 safety guidelines and keeping the 

family safe (Michelson et al., 2021). Dalton and colleagues (2020) noted that during distressing 

situations, parents should discuss and explain the situation to children, provide them with correct 

information about what is happening, and explain the reasons behind COVID-19 restrictions to 

prevent negative psychological consequences (Dalton et al., 2020). Yet, parents may have felt 

too overwhelmed to support their children or find appropriate ways to address or reassure their 

children’s questions and fears (DiGiovanni et al., 2004). From the perspective of the frustration-

aggression hypothesis then, parents may have inadvertently implemented public health measures 

in a hostile manner, used dominating control, voiced their demands in a harsh tone, made 

decisions for a child without explanation, and enforced public health measures without 

explanation or sensitivity. These approaches would therefore increase the risk of emotional and 

behavioural problems in children (Dalton et al., 2020).  

Finally, younger children may have found it especially difficult to transition in and out of 

lockdowns without parental guidance if they lacked understanding about the virus or could not 

remember to keep up with constant changes to public health measures. Child distress and 

confusion may have contributed to parent stress and frustration. In turn, parents would be more 

likely to respond to their children’s violations to public health measures, as well as needs for 

reassurance and guidance in a harsh and disciplinary manner, such as by yelling or spanking to 

punish or correct the child’s behaviour.  
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Mediator: Technoference. The second significant indirect effect in the multiple 

mediation models was technoference, which represented a partially mediating effect of 

technoference between parent stress and child outcomes. More specifically, greater parent stress 

was associated with more internalizing and externalizing difficulties through technoference, but 

not through parent screen time.  

The association between parent stress and technoference may reflect parents “virtual 

escape” from parenting. Mobile technology has offered people a way to relieve stress (McDaniel 

& Coyne, 2016; Oduor et al., 2016), cope with anxiety (Bayer et al., 2016), ease boredom, 

connect with others for support (David & Roberts, 2021) and withdraw from social interactions 

(Nakamura, 2015).  The same holds true for parents. Accordingly, in previous studies that have 

included qualitative data, parents have described using mobile technology when they needed a 

break from difficult child behaviour, as well as to relieve stress (i.e., McDaniel & Radesky, 

2018; Tran, 2018; Tran & Menna, 2020). In the current study, several parents echoed this theme. 

One parent reported that using mobile technology “helps relieve some stress” (father of 3-year-

old boy, participant 209), while another mother of a 5-year-old girl (participant 24) noted that 

she uses technology “to escape [my children] being on me all day.” Another parent noted that it 

“gives me a moment to have a mental break” (mother of a 4-year-old boy, participant 118) while 

another mother of a 4-year-old boy (participant 114) indicated that “I carry my smartphone with 

me at all times and will take it out to destress.” The urge for parents to withdraw from their 

children during the COVID-19 pandemic was also reflected in one study of over 800 parents. 

Specifically, participants who reported greater parent stress (during the pandemic) also reported 

more emotional and behavioural difficulties in their children, as well as being less interested in 

their children, paying less attention to their children, and wanting to spend less time with their 
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children (Spinelli et al., 2020). One may speculate then, that the link between parent stress and 

technoference reflects parents’ “virtual escape” from stress. Yet, the current findings suggest that 

the benefit of this coping strategy is short-lived as it may exacerbate internalizing and 

externalizing difficulties in children.   

It is possible that technoference does not reflect “virtual escaping” but simply reflects 

intrusions from technology due to parents working from home or assisting children with virtual 

school. Afterall, the most common activities parents qualitatively reported using their devices for 

was to attend virtual meetings or school. Yet, when parents were asked specifically how they use 

mobile technology around their children, the most common reasons cited were texting, social 

media, and reading. For instance, a mother of a 4-year-old boy (participant 19), indicated that 

their mobile technology increased because of “texting, browsing Reddit, social media, and taking 

pictures” while another parent attributed their increase to “mostly texting, sometimes social 

media” (mother of 3-year-old boy, participant 37). These qualitative responses suggest that the 

technoference that occurred around children was primarily due to leisure activities (e.g., texting, 

social media) and not work or school demands. Thus, the idea that stressed parents opted to use 

mobile technology to entertain themselves, cope with stress, or cope with parenting duties is 

more strongly supported.  

Altogether, parent stress was found to be a strong risk factor for internalizing and 

externalizing difficulties in children because it elicited more harsh parenting and introduced 

more technoference. Hostile and physically controlling parenting threatens a child’s sense of 

safety inside and outside of the home, models hostile behaviour, undermines children’s 

perception of autonomy and control, instills a sense of helplessness, and ultimately leads to 

greater internalizing and externalizing challenges in young children. What remains unknown 



 

 

 

205 
 

 
 

however, is how technoference impacts child outcomes. More specifically, could technoference 

be associated with maladaptive child outcomes because it also influences parenting behaviours?  

Technoference Mediation Models. The hypothesis that specific parenting behaviours 

and parent stress would mediate the relation between technoference and children’s internalizing 

and externalizing difficulties was largely supported.  

Mediator: Parenting Behaviours. The indirect effect of parenting in the multiple 

mediation models was significant, which represented a partially mediating effect of parenting 

behaviours between technoference and child outcomes. More specifically, more technoference 

was associated with more internalizing difficulties through more physical control. More 

technoference was associated with more externalizing difficulties through more hostility, but not 

warmth. Technoference continued to have a significant direct effect on internalizing and 

externalizing difficulties in the presence of the mediators (parenting behaviours and parent 

stress), signifying that both direct and indirect effects operate simultaneously (Hayes, 2013).  

Although previous studies have suggested that technoference limits sensitive parenting, 

the absence of parental warmth as a mediator in the current study (and significant indirect effect 

of harsh parenting) was not surprising because the link between technoference and harsh 

parenting has been more frequently described in the literature. Specifically, technoference may 

lead to greater internalizing and externalizing difficulties in children because it creates a 

landscape ripe for discoordinated parent-child interactions and parental negative affect, which 

then increases the risk of frustration and harsh parenting.  

First, technoference reduces the attentional capacity of parents and leads to 

discoordinated parent-child interactions. Stothart and colleagues (2015) found that when parents 

hear an alert from their mobile device, just the awareness of the smartphone notification 
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significantly reduces their performance on a simultaneous attention-based task. This reduced 

attentional capacity impairs parents’ abilities to accurately interpret and appropriately respond to 

child cues. Many parents in the current study were aware of their reduced attentional capacity by 

noting that technology “reduced the attention I paid to my kids (father of 5-year-old boy, 

participant 44).” Despite this awareness however, parents have been observed to completely miss 

their children’s bids for attention (Abels et al., 2018; Radesky et al., 2014) while using mobile 

technology. This discoordination may then lead to greater behavioural difficulties in children. 

For instance, in response to parents’ lack of attention, children have been observed to escalate 

their bids for attention (Hiniker et al., 2015; Oduor et al., 2016; Radesky et al., 2014;), with some 

children acting out in provocative ways (e.g., yelling, crawling over furniture). These behaviours 

in children were also noticed by parents in this current study. For instance, one parent noted that 

“it is extra frustrating this this child will do all things to get the attention he wants … so there is a 

lot of screaming, thrown toys, hitting and tantrums” (mother of 3-year-old boy, participant 79). 

While these disruptive behaviours may finally captivate the attention of parents, by the time 

parents notice the child, they may only see the child’s escalated behaviour. Since parents missed 

the multiple, subtle attempts their child previously made to gain their attention, their disruptive 

behaviour may be interpreted as inappropriate. As a result, parents may respond harshly, by 

scolding, raising their voices, and even physically hurting the child (i.e., pushing child, kicking 

child’s foot, Radesky, Kistin, et al., 2014), which further exacerbate difficult child behaviours. It 

is also possible that parents inadvertently reinforce disruptive behaviour by finally responding to 

children after they have escalated their behaviour.  

Second, technoference while parenting may elicit frustration due to the competing 

demands of multitasking. Given the portable nature of mobile devices, it is possible for parents 
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to complete work-related tasks, connect and socialize with others, and find entertainment or 

leisure activities while simultaneously caring for their children. Therefore, mobile technology 

can blur the boundaries between work, social, and home life and increase opportunities to 

multitask. In line with the frustration-aggression hypothesis, the competing demands of 

multitasking between using mobile technology and caring for children may have elicited more 

frustration and harsher parenting (Kushlev & Dunn, 2019; McDaniel, 2019). For instance, a 

mother of a 4-year-old girl (participant 58) noted that “I will express a frustrated tone at the 

multiple interruptions when I need to reply by phone text or email to a time sensitive [demand]” 

while another mother of a 4-year-old boy (participant 84), noted that ““working full time, while 

home with 2 kids, 1 of which is school age is TERRIBLE.” Parents also appeared to get 

frustrated when their technology use was interrupted by their children. For instance, one mother 

of a 4-year-old boy (participant 77) recalled getting “frustrated with my child if they interrupt 

me.” These reflections of frustration from multitasking between technology and childcare are 

similar to the themes of frustration found in previous qualitative studies (Tran, 2018; Tran & 

Menna, 2020).  

Lastly, the specific type of activities parents engaged in on their mobile devices may 

induce emotions such as stress, anger, and jealousy (McDaniel, 2019). These emotions have been 

shown to elicit more aggressive behaviour (Berkowtiz, 1998).  Accordingly, in the current study, 

one two-year-old boy’s mother (participant 139) noted that “sometimes I read something 

upsetting [which] can impact my mood” while another parent indicated that mobile technology is 

“distracting for the most part, and can also lead to comparison when seeing things on social 

media” (mother of 3-year-old boy, participant 37). This comparison may make it more difficult 

for parents to accept themselves and their children nonjudgmentally and parent with compassion 
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(Lippold et al., 2022). During the COVID-19 pandemic specifically, many important updates 

regarding lockdowns, the spread of the virus, and public health measures were communicated 

through technology. Many parents in the current study, as well as other studies (Topić & Jelovčić 

2020) also indicated that they would read news or go on social media around their children to 

monitor events around the world and seek information about the pandemic. A mother of a 3-

year-old boy (participant 92) from the current study noted that “the media uses a lot of fear 

mongering while reporting about COVID and it’s draining.” Therefore, it is possible that the 

technoference parents experience was negatively charged by frustrating and fearful information 

about the development of the COVID-19 virus and public health measures. As a result, the 

strong feelings from the type of content parents encountered on their mobile technology may 

have spilled over to affective aggression, such as hostility and physical control. 

Taken together, these novel findings provide preliminary evidence to suggest that 

technoference negatively impacted parenting quality by increasing hostile and physically 

controlling behaviours, especially during the COVID-19 pandemic. These associations reinforce 

what has been observed in naturalistic studies (e.g., Abels et al., 2018; Radesky et al., 2014; 

Wolfers et al., 2020) and further extends these claims by demonstrating that the negative impact 

of technoference on harsh parenting may exacerbate children’s internalizing and externalizing 

difficulties.  

Mediator: Parent Stress. The second significant indirect effect in the multiple mediation 

models was parent stress, which represented a partially mediating effect of parent stress between 

technoference and child outcomes. More specifically, more technoference was associated with 

more internalizing and externalizing difficulties through more parent stress. 
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The idea that technoference contributes to increased stress was not surprising given the 

undertones of stress expressed by the qualitative responses of parents who used technology 

around their children. There are several reasons why technoference may lead to stress. As 

previously mentioned, the reduced attentional capacity of parents who use technology around 

their children may result in discoordinated and stressful parent-child interactions (McDaniel, 

2018).  

Second, parent exposure to specific types of activities, such as monitoring the status of 

the evolving COVID-19 virus, and navigating public health measures, could also contribute to 

stress. In fact, seeking news through mobile technology (e.g., online sites, social media) has been 

found to be associated with more negative psychological outcomes in adults (Chao et al., 2020) 

than reading news through traditional mediums (e.g., radio, newspaper). Further, individuals 

using social media during epidemics have been found to be more susceptible to encountering 

emotionally stressful situation as they interacted with contradicting and less valid information 

online about the status of the evolving virus (Chao et al., 2020). 

 Third, demands to multitask between technology use and parenting can also contribute to 

parent stress. It is now widely recognized that the pressure for parents to occupy their children 

during the COVID-19 pandemic was heightened because community infrastructures that 

typically supported parents (i.e., extracurricular activities, socializing, schooling) were closed 

(Michelson et al., 2021). Further, many parents increased their technology use during the 

pandemic. Therefore, the need to use technology while parenting children would have introduced 

more technoference and further add to parenting stress. One mother of a 4-year-old girl 

(participant 41) reported that multitasking “increased my stress and irritability when trying to 

parent and work simultaneously” (mother of 4-year-old girl). Stressed parents would therefore be 
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less able to support their children’s needs during a period when they were especially dependent 

on their parents because of lost contact with friends, inability to attend preschool/school, lost 

contact with important adult figures (e.g., teachers, coaches), and lack of extracurricular 

activities (Brown et al., 2020). These findings add to the idea put forth by McDaniel (2018) - that 

multitasking between technology use and childcare can not only translate to poor parenting 

quality, but also add to greater parenting stress.  

Importantly, these findings suggest that the association between parent stress and 

technoference is bidirectional. Specifically, stressed parents may use mobile technology to 

“virtually escape” (which increases technoference). Yet, this strategy may backfire as 

technoference may add to even more parent stress, and ultimately lead to greater internalizing 

and externalizing difficulties. Consistent with this, Torres and colleagues (2021) recently found 

that parents who used technology to escape from parenting also reported greater parenting stress. 

Therefore, the use of mobile technology to cope with parent stress is unsustainable. Regardless 

of whether technoference was due to parent withdrawal or due to multitasking, results from the 

current study suggest that technoference nevertheless leads to increased parent stress, which 

ultimately contributes to greater internalizing and externalizing difficulties in children.   

Altogether, results from the multiple mediation models can be summarized by the 

following three conclusions. First, parent stress was shown to be a strong risk factor for 

children’s internalizing and externalizing difficulties. More so, parent stress introduced 

additional risk factors, namely harsh parenting and technoference that exacerbated the negative 

impact of stress on child well-being. Second, this was the first known study that demonstrated 

the negative impact that technoference can have on specific parenting behaviours. The study 

demonstrated that technoference is associated with more physically controlling and hostile 



 

 

 

211 
 

 
 

parenting, which in turn, led to greater internalizing and externalizing difficulties in children. 

Third, findings point to a cyclical relation between parent stress, harsh parenting, and 

technoference. Specifically, higher parent stress not only elicited harsher parenting, but it also 

introduced more technoference; however, technoference was also found to evoke harsher 

parenting and contribute to more parent stress. Thus, technoference creates a self-reinforcing 

mechanism in a cycle of risk factors that exacerbate internalizing and externalizing difficulties in 

young children (see Figure 11 for a theoretical model of the self-reinforcing cycle of risk 

factors). These findings underscore the need for parents to be mindful about the impact 

technoference can have on their parenting, set boundaries on multitasking between technology 

and parenting, as well as find more adaptive and sustainable strategies to cope with stress that 

buffer, rather than exacerbate, the negative impact of parent stress on child outcomes.  
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Figure 11 

Theoretical Model of the Self-Reinforcing Cycle of Risk Factors  

 

 

 

Objective Three 

The third study objective to was to explore parents’ qualitative responses regarding their 

stress, technology use, parenting, and child behaviours during the pandemic. Parents were asked 

questions about how their stress and mobile technology use changed due to the pandemic, the 

type of activities they engaged in while using mobile technology, how they multitasked between 

technology use and parenting demands, and how they perceived their technology use to impact 

their parenting and children. Responses to these questions were examined using a content 

analysis to provide a frequency count of what parents reported. Responses complemented the 
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quantitative results in the current study and were presented in the aforementioned discussion. 

Qualitative findings are further discussed in the following section.  

Changes to Stress and Screen Time. Parents clearly perceived themselves to be 

burdened with additional stress during the COVID-19 pandemic. The most common sources of 

stress came from additional parenting responsibilities during lockdown, a fear of the pandemic, 

and stress from working from home and helping children navigate online school. It was very 

clear that parents had a hard time juggling multiple demands while being stuck at home with 

their families. For example, a mother of a 5-year-old girl (participant 65) noted that with “The 

kids being home, I never get a break from them and helping [them with] online school is a 

nightmare.” Other responses also identified technology as a source of stress. One parent 

indicated that “working from home is a challenge with a child who is expected to do virtual JK at 

the same time as my own work expectations” (mother of 5-year-old boy, participant 86).  

Most parents described an increase in their technology use rather than a decrease, which 

is consistent with parents’ reports of increased screen time after the onset of the COVID-19 

pandemic, compared to three months before the pandemic. Many parents had a similar response 

to this mother of a 4-year-old boy (participant 32), who wrote that “I spend more time on it 

[mobile technology] now because I am home more,” as well as this mother of a 5-year-old boy 

(participant 234), who reported that mobile technology was “needed more often for work at 

home and communication with family and friends.”  

When parents were asked specifically how their way of using mobile technology 

changed, most parents cited work (i.e., to take virtual meetings) and online schooling as the 

primary reasons for their increased screen time. These findings support the assumption that 

technology use increased due to work from home policies, stay-at-home orders, and virtual 
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schooling that were triggered by the COVID-19 pandemic. Parents also cited using technology to 

entertain themselves as the second most common reason for increased screen time. These 

responses support the assumption in the current study that parents increased their use of 

technology to occupy themselves when the province was under lock down. It is evident then, that 

the COVID-19 pandemic influenced increased stress and technology use in parents.  

Although the primary reason for increased screen time was due to work or virtual school, 

this finding changed when parents were asked about the types of activities they engaged in when 

they were around their children specifically. The most commonly cited reasons for increased 

technology use around children were to communicate with others (i.e., text message) and use 

social media. Parents often reported engaging in several leisure activities such as “watching 

movies, listening to music, playing games, and [using] Facebook, Twitter, [and] Youtube” 

around their children (mother of 4-year-old girl, participant 198). This change was particularly 

interesting, as it supports the idea that technoference was introduced into the parent-child 

relationship due to parents’ voluntarily use of mobile technology, such as by socializing or 

spending time on social media, as opposed to responding to work or school demands. By this 

reasoning, these responses reinforced the assumption in the current study that the association 

between parent stress and technoference was due to parents’ attempts to “virtually escape” from 

stress and difficult parenting demands. Accordingly, one parent noted that they “use it too much 

to escape [my children] being on me all day” (mother of 5-year-old girl, participant 24). 

Likewise, another parent noted that technology “makes me less present and engaged but also 

gives me a moment to have a mental break” (mother of 4-year-old boy, participant 118).  

Multitasking. The assumption in the current study that parents often multitasked 

between technology use and parenting was further solidified by most parents’ written responses. 
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The majority of parents reported multitasking between using mobile technology and caring for 

children. Only five parents denied multitasking, and very few of them reported setting 

boundaries on multitasking, using technology when children were occupied with something else, 

or using technology separately. Although most parents reported using mobile technology for 

leisure around their children, some reported that technoference was due to work/school demands. 

A 3-year-old boy’s mother (participant 73) recalled having to “answer emails and phone calls 

while interacting with my children” while another parent noted that “I work for [workplace] so I 

am often on my smartphone or computer helping my team or customers. I am often bouncing 

back and forth between my children and my phone” (mother of 4-year-old girl, participant 51). 

Thus, although some parents may have been better able to separate their screen time and 

parenting, which would decrease technoference, it appears as though the portable nature of 

mobile technology allowed many parents to blur the boundaries between work, school, and home 

life, especially during the lockdown.  

Changes to Parenting. Most parents noticed that their attention towards their child 

decreased, that parent-child relationship quality decreased, and their irritability and frustration 

increased while multitasking – which are all precursors for harsher parenting. The majority of 

parents indicated that their attention and focused decreased, and that they were more easily 

distracted from parenting when using technology around their children. For instance, a father of a 

4-year-old boy (participant 4) reported that technology “is a distraction [and I am] not able to 

focus on the kids 100%.” Several parents also reported that the quality of their parenting 

decreased. Their responses reflect the idea that technoference can lead to discoordinated 

parenting and decreased engagement with children, which may make parents more likely to 

misread their child’s cues and respond more aggressively. Some parents specifically cited that 
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multitasking increased their feelings of irritability and frustration. For example, a mother of a 5-

year-old girl (participant 126) cited that mobile technology “increase irritation and makes me 

become snappy”. Responses like this indicate that technoference can certainly elicit more parent 

frustration and harsher parenting, which support the relevance of the frustration-aggression in the 

current study.  

 Interestingly however, the second most reported impact of technology use was the ability 

to use it as a parenting tool. Several parents indicated that they used technology to seek 

information about parenting or find activities for children to do in the community. Mobile 

technology may therefore help support parenting rather than disrupt parenting. however, it 

remains unclear how these behaviours impact parenting quality. 

Changes in Child Behaviour. Most of the parents’ descriptions of their children’s 

behaviour reflected that parent preoccupation with technology is associated with maladaptive 

child functioning. Most parents mentioned that their children wanted more attention and would 

escalate their bids for attention. For example, one mother of a 5-year-old girl (participant 66) 

noted that her child “whines, [displays] poor behaviour to seek a reaction or attention.” 

Similarly, another mother of a 4-year-old boy (participant 95) recalled that mobile technology 

“keeps me distracted so the kids start to act up because they know my attention is not on them” 

(mother of 4-year-old boy).  

The second most common behaviour parents reported was that their children increased 

whining, dysregulation, and disobedience while parents were occupied with their mobile 

technology. One parent described her child resorting to “speaking loud, repeating themselves, 

wanting more attention, [and start] whining” (mother of 3-year-old boy, participant 101). Even if 

parents did not report increased disruptive behaviour, some parents noticed that their children 
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wanted to use the technology and were curious about what parents were doing. Only a small 

subset of parents did not notice any changes to child behaviour. Qualitative responses therefore 

suggest that children are very sensitive to when their parents’ attention is preoccupied elsewhere. 

Children who display greater bids for attention are essentially competing with technology for 

attention and nurturance. If their bids are not successful, it is reasonable to presume that young 

children may be at greater risk for developing internalizing and externalizing difficulties.  

Taken together, the qualitative data supports the conclusions drawn from the current 

study so far. Specifically, the COVID-19 pandemic created additional stress for parents and 

increased their screen time. Technoference was due to parent withdrawal from children and 

stress, as well as to multitask between personal tasks and parenting demands. In turn, 

technoference contributed to discoordinated parent-child interactions, frustration, irritability, and 

increased stress, which are all risk factors for harsh parenting. Technoference also reportedly 

increased children’s disruptive behaviours.  

Part Two  

Objective Four  

The second part of the current study examined data across three time points. The period 

of data collection spanned a nine-month period and took place between February of 2021 to 

November of 2021. During this period, additional changes occurred as the province managed the 

spread of the COVID-19 virus. The fourth study objective was to explore these changes. Some of 

the major changes are outlined in Appendix H (Canadian Institute for Health Information, 2022).  

 State of Emergency. During Time 1 and Time 2 of data collection, the province 

underwent two provincial states of emergencies (Canadian Institute for Health Information, 

2022). During Time 1, a state of emergency was declared and lifted approximately one month 
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later. During Time 2, another state of emergency was declared and lifted two months later. There 

were no state of emergencies during Time 3 of data collection.  

 Closures and Openings. The province also experienced many changes related to the 

closing and re-opening of schools, workplaces, as well as essential (e.g., grocery stores) and non-

essential business (e.g., retail; Canadian Institute for Health Information, 2022). During the 

beginning of Time 1 data collection, students shifted to remote learning, and dining, retail and 

recreational restrictions were in effect. Towards the end of Time 1 data collection, schools 

remained closed; however, various essential and non-essential businesses began to slowly re-

open with limited capacity until all businesses were permitted to operate. During Time 2 of data 

collection, schools were re-opened with the option for in-person or remote learning. By Time 3 

of data collection, the province’s schools, essential and non- essential were all operating without 

capacity limits; however, proof of COVID-19 vaccination was required in these settings.  

 Physical Distancing and Mask Mandates. Throughout the COVID-19 pandemic, social 

gatherings were limited and people were advised to distance themselves from others (Canadian 

Institute for Health Information, 2022). During Time 1 of data collection, small social gatherings 

were permitted; however, during the end of Time 1 and beginning of Time 2, indoor social 

gatherings were prohibited. By the middle of Time 2, the province slowly re-opened to allow 

gatherings of people indoors and outdoors (proof of COVID-19 vaccine required). By the end of 

Time 3, all capacity limits on indoor and outdoor gatherings were lifted (proof of COVID-19 

vaccine required).  Throughout this entire period, people were required to wear medical masks 

indoors and outdoors when physical distancing was not possible.  

 Travel. Upon the start of data collection, people who travelled were required to 

quarantine for 14 days upon returning from international travel. Travellers were also required to 
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stay at a hotel, at their own expense, while waiting for their COVID-19 test results. Towards the 

end of Time 1 and beginning of Time 3, residents of Ontario were permitted to travel within the 

province. Travel restrictions for those who were fully vaccinated (two doses of approved 

vaccine) were eased and there was no mandatory quarantine period.  

COVID-19 Life Changes. With respect to COVID-19 related restrictions and mandates, 

the general trend indicated that participants experienced the greatest disruption during Time 1 of 

the current study. As data collection for the study progressed into Time 2 and Time 3, COVID-

19 restrictions eased. Consistent with this, life changes due to COVID-19 was found to 

significantly decrease between Time 2 and Time 3, which indicate that as the study progressed, 

parents perceived their lifestyles to be less disturbed by COVID-19.  

Parent Stress and Parenting. As families’ lifestyles began to return to a sense of 

normalcy, results also indicated that parents became significantly less stressed towards the end of 

the study, between Time 2 and Time 3. These findings suggest that as families were permitted to 

socialize with others, seek support from others, participate in their communities, attend school or 

work in-person, and access vaccines, they were also less stressed. Interestingly however, one 

may expect that as parent stress decreased, that parenting behaviours would have also improved 

(i.e., more warm parenting, less harsh parenting).  Instead, parenting behaviours that were 

negatively impacted by the pandemic did not rebound. Specifically, parental warmth decreased 

while physical control increased between Time 1 and 2 of the study. Yet, while parent stress 

significantly decreased between Time 2 and Time 3, parent warmth and physical control did not 

significantly change. These results suggest that reductions in parent stress levels during the nine-

month period the current study took place, did not translate to warmer parenting or less physical 

parenting.  
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 Child Functioning. Children’s externalizing difficulties significantly decreased between 

Time 1 and Time 3. As parent and children reintegrated back into their community and had 

greater access to external supports, they may have been less frustrated and therefore, less likely 

to act out. With respect to internalizing difficulties, changes across time were significant; 

however, differences between time were not significant. These results suggest that although 

externalizing difficulties significantly decreased over time, changes to internalizing difficulties 

were slower to change. Notably, despite the easing of COVID-19 restrictions, many 

precautionary measures remained in place. For instance, families were permitted to dine in at 

restaurants if they explicitly displayed proof of vaccination, many facilities and businesses 

continued to have capacity limits, and mask mandates continued to be in effect. Families may 

have also continued to remain wary about the COVID-19 virus and return of a more dangerous 

variant of the virus (Thakur et al., 2022). Therefore, children may have continued to perceive 

their world as unsafe, unpredictable, and out of their control, which maintained internalizing 

symptoms (i.e., worry, low mood). Disaster research has also shown that children are often 

impacted more than adults, and experience more prolonged physical and psychological effects 

after the disaster is over (Rubens et al., 2018).  

Mobile Technology and Technoference. Technoference significantly decreased 

between Time 1 and Time 2, as well as between Time 1 and Time 3. These changes may reflect 

how technology use changed throughout the pandemic. Specifically, as COVID-19 restrictions 

eased, parents may have had less work demands at home, children may have returned to school, 

parents were able to access their support networks again, and families may have found more 

ways to entertain themselves aside from using technology once their community re-opened. 

Thus, parents may have reported less technoference because they were not using technology as 
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frequently, or not multitasking as often, compared to when they were under lockdown with their 

children.  

Of note, parent screen time did not significantly change over time. These findings were 

not surprising given that COVID-19 introduced many permanent changes to the way we use 

technology. After workplaces underwent a digital transformation to cope with the COVID-19 

pandemic, many people have continued to work from home or have adopted a hybrid model for 

work (e.g., to attend virtual meetings; Savić, 2020). Lifestyle changes and habits that developed 

from the COVID-19 pandemic may have also remained. For instance, people may have 

continued to prefer online shopping rather than visiting physical stores. Attitudes towards 

technology use may have also shifted towards being more accepting as people were forced to 

adopt technology (i.e., to socialize, for entertainment) during the pandemic.  Therefore, it is 

possible that boundaries between work, school, and home life have remained blurry insofar that 

parents are now spending more time on their mobile devices at home since before the pandemic 

started.  

Overall, as COVID-19 restrictions eased, there were subsequence decreases in lifestyle 

changes due to COVID-19, parent stress levels, children’s externalizing difficulties, and 

technoference between parents and children. Yet, parents’ use of physical control and screen 

time appeared to increase over time. Children’s internalizing difficulties also remained 

unchanged. Therefore, it appears as though the COVID-19 pandemic and lockdowns had several 

unintended consequences that had a lasting impact on children’s internalizing symptoms, 

parenting, and the amount of screen time parents are consuming.  

Internalizing Difficulties Cross-Lagged Path Models. An additional objective was to 

explore the temporal sequence amongst study variables, as well as examine bidirectional 
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relations and transactional effects during the course of the COVID-19 pandemic using a cross-

lagged path model (CLPM).  

COVID-19. Cross-lagged effects between variables revealed several notable findings. The 

cross-lagged effect of greater COVID-19 life change at Time 1 predicted increased parent stress 

at Time 2, even after controlling for previous parent stress (along with other Time 1 variables). 

Cross-lagged effects also revealed that greater COVID-19 life change at Time 2 predicted greater 

internalizing difficulties at Time 3, after controlling for prior internalizing difficulties.  

These results suggest that COVID-19 had a significant impact on later parent stress levels 

and children’s internalizing difficulties, which is consistent with cross-sectional and longitudinal 

studies of COVID-19 to date (i.e., Spinelli et al., 2020; Brown et al., 2020).  These results also 

reinforce the current study’s finding (i.e., results of ANOVA) regarding the lingering impact that 

COVID-19 had on children’s internalizing difficulties.   

Child Driven Effects. The temporal sequence of cross lagged effects also provided evidence 

for child driven effects. Specifically, cross-lagged paths indicated that COVID-19 life changes at 

Time 1 predicted greater internalizing difficulties in children at Time 2. In turn, internalizing 

difficulties at Time 2 uniquely predicted greater parenting stress at Time 3. Additional child 

driven effects included the cross-lagged effect of internalizing difficulties at Time 1 predicting 

more physical control at Time 2, even when controlling for previous physical control. Therefore, 

consistent with past literature (i.e., Williford et al., 2017), child driven effects, such as child 

internalizing symptomatology, can uniquely contribute to greater parent stress and physically 

controlling parenting, even during times of disaster.  

Interestingly, the cross-lagged effect of internalizing difficulties at Time 1 predicted greater 

COVID-19 life changes at Time 2, even when controlling for prior COVID-19 life change. 
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Therefore, internalizing difficulties also appeared to impact family adjustment to COVID-19. 

Specifically, an examination of the items included in the COVID-19 life measure revealed that 

children with more internalizing difficulties may have had more trouble following COVID-19 

restrictions, maintaining quality relationships with others, and experienced greater stress 

regarding changes and restrictions related to COVID-19. Therefore, this association highlights a 

bidirectional relation whereby greater COVID-19 life changes negatively impacted children’s 

internalizing difficulties, while internalizing difficulties also predicted greater perceptions of 

COVID-19 life change. Consistent with this, a meta-analysis of 26 studies examining child 

adjustment following disaster events found that children with higher socio-emotional difficulties 

also had greater difficulties adjusting to stressful events (Raccanello et al., 2023); thereby 

potentially contributing to the perception of the disaster as more stressful and disruptive.  

Parent Driven Effects. Cross-lagged effects demonstrated that more physical control at Time 

1 predicted greater COVID-19 life changes at Time 2, after controlling for previous life changes 

due to the pandemic. These results may suggest that parenting practices also influence the 

amount of life changes caused by the pandemic. For instance, the use of physical control may be 

an ineffective way for parents to help their children adapt to the pandemic. The hostile nature of 

physical control likely heightens parents’ perceptions of their child having greater difficulty 

adapting to the pandemic, maintaining quality relationships with family members, and thus 

greater overall lifestyle disruptions due to COVID-19.  

Physical control at Time 2 also predicted greater technoference at Time 3, after controlling 

for previous physical control. The relation between physical control and technoference may 

reflect parents’ inability to sustain harsh parenting over time and eventually withdraw from their 

children by turning to their mobile device for solace. According to the coercion theory 
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(Patterson, 2002), parents might initially exert harsh discipline and control to regulate difficult 

child behaviours; however, they may eventually decrease parental control if it is not successful. 

A hallmark of the coercion theory captures parents who give into child behaviours, do not follow 

through with demands, or completely withdraw from difficult child behaviours (Patterson 2002). 

This coercive pattern between parents and children has been documented in numerous cross-

sectional studies, longitudinal studies, and studies that include preschool children (e.g., 

Eisenberg et al., 2015; Miner & Clarke-Stewart, 2008; Pinquart, 2017). For instance, one study 

interviewed 30 stressed parents living in low-income neighbourhoods in the United States who 

shared their experiences on how stress has influenced their discipline approaches (Kistin et al., 

2014). True to the coercion theory, these parents shared that they felt gentle approaches to 

discipline would not be effective in their parenting. As a result, they reported use of harsh 

disciplinary practices, such as yelling or spanking, as an effort to prevent future behaviour 

problems in children (Kistin et al., 2014). Eventually however, parents expressed being 

exhausted and withdrawing from their children as a means to cope with their stress and 

ineffective parenting strategies (Kistin et al., 2014). The temporal sequence of cross-lagged paths 

between internalizing difficulties, physical control, and later technoference in the current study 

(i.e., internalizing difficulties at Time 1 predicting physical control at time 2, and physical 

control at Time 2 predicting technoference at Time 3) may therefore suggest that parents initially 

respond to their children’s internalizing difficulties using physically controlling parenting, yet, if 

their parenting is ineffective, they eventually turn to their mobile devices to withdraw from their 

children.  

Consequently however, cross-lagged effects also revealed that greater technoference at 

Time 2 also predicted more physical control at Time 3, even after controlling for previous 
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technoference. Therefore, beyond the preliminary evidence that technoference contributes to 

negative parenting behaviours over time, evidence for a bidirectional association between 

physical control and technoference over time was also found. This bidirectional mechanism may 

therefore create a feedback loop that strengthens the self-reinforcing cycle of risk factors on child 

functioning over time. See pathway denoted with asterisk in theoretical model (Figure 12). 
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Figure 12 

Theoretical Model of COVID-19’s Impact on the Self-Reinforcing Cycle of Risk Factors with 

Additional Feedback Loops (denoted with †) 
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Externalizing Difficulties Cross-Lagged Path Model. 

COVID-19. The cross-lagged effect of greater COVID-19 life change at Time 1 predicted 

greater parent stress at Time 2, even after controlling for previous parent stress. Cross-lagged 

effects also revealed that greater COVID-19 life change at Time 2 predicted greater externalizing 

difficulties and technoference at Time 3, after controlling for prior externalizing difficulties and 

technoference. Consistent with the internalizing CLPM, these results suggest that COVID-19 had 

a significant impact on later parent stress and child externalizing difficulties – even towards the 

end of the pandemic when COVID-19 restrictions eased.   

 Child Driven Effects. The cross-lagged effect of externalizing difficulties at Time 2 

predicted greater parent stress at Time 3, after controlling for previous parent stress. Consistent 

with the internalizing CLPM, these findings lend further support for the presence of child driven 

effects, that contribute to increased parent stress.  

The cross-lagged effect of externalizing difficulties at Time 1 predicted greater COVID-19 

life changes at Time 2, even when controlling for prior COVID-19 life change. Therefore, like 

the internalizing CLPM, externalizing difficulties also appeared to impact family adjustment to 

COVID-19.  

Parent Driven Effects. The cross-lagged effect of parent stress at Time 1 predicted 

greater technoference at Time 2, after controlling for previous parent stress. The temporal 

sequence of this relation therefore strengthens the assumption that stress can be a precursor to 

technoference – as parent use technology as a way to “virtually escape” from parent stress.  

Cross-lagged effects also demonstrated that technoference at Time 1 was associated with 

more hostile parenting at Time 2, even after control for previous hostility. Therefore, further 
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support for the longitudinal impact that technoference has on negative parenting behaviours was 

found.  

Finally, cross-lagged effects indicated that more hostility at Time 2 predicted greater parent 

stress at Time 3, after controlling for previous parent stress. Therefore, this noteworthy finding 

suggests that the relation between parent stress and negative parenting is bidirectional. Evidence 

for unidirectional and bidirectional associations between parent stress and parenting quality has 

been previously established. For instance, in one study of 149 parents and their preschool 

children, parents who displayed hostility during a parent-child interaction task also produced 

higher physiological markers of stress (Merwin et al., 2015).  In sum then, the reciprocal 

association between hostility and parent stress, is an additional feedback loop that reinforces the 

cycle of risk factors on child internalizing and externalizing difficulties (see pathway denoted 

with asterisk in Figure 12 for theoretical model). Based on the temporal sequence of cross-lagged 

effects, one may further theoretically speculate that technoference not only triggers harsher 

parenting, but that this effect leads to increased parenting stress over time.  
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Interestingly, in both the internalizing and externalizing CLPM, there were several 

unexpected cross-lagged effects (see pathways in Figure 8 and Figure 9 marked with †). These 

cross-lagged paths may represent the direct effects of inconsistent mediations. In other words, if 

other variables in the CLPM were allowed to covary with the predictor and outcome variable, it 

is possible that the direction of the total effects may have been in the expected directions (Rohrer 

& Murayama, 2023). There was preliminary evidence to support this assumption. Cross-lagged 

effects suggest that greater parent stress at Time 1 predicted lower internalizing difficulties at 

Time 2; however, once parallel mediators were entered into the multiple mediation model (using 

the PROCESS macro), the total effect was positive. These findings therefore suggest that greater 

parent stress at Time 1 predicts higher internalizing difficulties at Time 2 by acting through 

additional parenting stress (at Time 2), technoference, physical control, and COVID-19 life 

change. Importantly, as with many studies examining cumulative risk factors, these patterns of 

results underscore that the interplay between parent stress, parenting, technoference, and child 

socioemotional difficulties is complex and cannot be fully understood when examined in 

isolation. Future research examining these interrelated associations would be of benefit.  

Taken together, results from the CLPMs can be summarized as follows. First, disaster events 

such as a global pandemic not only impact parent stress and child internalizing and externalizing 

difficulties, but can trigger a multitude of cascading risks. Thus, COVID-19 represents a 

contextual risk factor and parent stress may act as an entry point into the cyclical relation 

between parent stress, harsh parenting, and technoference (see Figure 12 for a theoretical model 

of COVID-19’s impact on the self-reinforcing cycle of risk factors). In fact, previous studies 

examining the impact of the COVID-19 pandemic on child well-being in the United States and 

Italy  has either found a lack of direct effect, or a weak direct effect, between COVID-19 and 
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child well-being when parent related factors were considered (i.e., Brown et al., 2020; Spinelli et 

al., 2020). Therefore, parent stress may be an important area of intervention that could mitigate 

cumulative risk factors for child psychopathology. Resources to help parents break this cyclical 

relation are critical, especially during times of heighted distress.  

Second, the temporal sequence of cross-lagged effects revealed that risk factors related to 

child internalizing and externalizing difficulties, such as parent stress, harsh parenting, and 

technoference were often interrelated and bidirectional. Therefore, risk factors may operate 

within a mutually reinforcing system that exacerbates cumulative risk of child difficulties. One 

may conclude then, that during times of disaster or heightened stress, there are multiple avenues 

through which parent stress can be transmitted onto children (i.e., through harsh parenting and 

technoference). Consequently, parents strongly contribute to several self-reinforcing mechanisms 

within a cycle of risk and play a critical role by introducing risk factors (i.e., parenting 

behaviours, technoference) that may exacerbate the negative impact of disaster on child well-

being (Prime et al., 2021).  

Third, child driven effects revealed that children also play a reinforcing role in the cycle of 

risks – by contributing to harsher parenting, and parent stress. Of note, evidence for child 

difficulties driving greater technoference was not found longitudinally. Yet, the qualitative 

literature suggests otherwise. Aside from qualitative responses from the current study, Tran 

(2018) also found that parents cited using technology to escape from difficult children. Similarly, 

this virtual escape was also cited by several mothers who reported withdrawing from screaming 

and yelling children by using mobile technology to distract themselves (e.g., Torres et al., 2021). 

It is possible that the lack of direct association between child internalizing and externalizing 

difficulties, and technoference is due to the presence of mediators that were not directly explored 
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in the cross-lagged path models. Consistent with this, Radesky and McDaniel (2018), found that 

greater internalizing and externalizing difficulties predicted later technoference, but this relation 

was mediated through increased parent stress.  

 Fourth, a significant novel contribution to the literature includes evidence that 

technoference threatens parenting quality by increasing parents physically controlling and hostile 

behaviours. Further, this study found preliminary evidence that the association between 

technoference and harsh parenting holds over time. Moreover, the temporal sequence of cross-

lagged effects suggests that parent stress and physical control preceded technoference. These 

results further support the assumption that parents who are stressed, or frustrated with their 

ineffective parenting (i.e., physical control), use technology to “virtually escape” from parenting 

demands.   

 Lastly, there was some evidence to suggest that cross-lagged effects also represented the 

indirect effects of inconsistent mediation models. One variable (i.e., parent stress) may trigger a 

cascade of other risk factors and pathways (i.e., harsh parenting, technoference) that also 

interplay with each other (Prime et al. 2020). By this line of reasoning then, one may conclude 

that consideration of risk factors on child internalizing and externalizing difficulties cannot be 

examined in isolation. A greater understanding of the various avenues of risks that impact child 

internalizing and externalizing difficulties can create more opportunities for families, 

intervention efforts, health providers, policy development, and professional organizations to 

interrupt cycles of risk at various junctures.  

Limitations and Future Directions 

The conclusions from the current study must be interpreted in light of several limitations. 

The sample was primarily comprised of mothers, which is similar to most samples in the 
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technology and parenting literature (i.e., see Kildare & Middlemiss, 2017 for a review). 

Naturalistic observations studies have included more fathers but have not made any claims 

regarding gender differences in how parents use mobile technology around their children, or how 

technoference may impact parenting (Abels et al. 2018, Hiniker et al., 2015, Radesky et al., 

2018). The field would benefit from future studies that include more equal numbers of fathers 

and mothers, to explore how gender differences may be related to parents’ technology use, 

parenting, and parent stress.  

Furthermore, the sample was limited to mothers who were primarily, Caucasian, upper-

middle class, university-educated, and from two-parent homes. The stress, parenting, and 

technology profiles amongst various demographic groups may differ, which limit the 

generalizability of the current study results. It has been recommended that the inclusion of 

demographics as covariates should match the choice of analyses (Spectro & Brannick, 2011). 

Yet, the analyses conducted in objective two of Part 1 of the study, as well as objective five of 

Part 2 of the study were limited by the PROCESS macro. Specifically, researchers must choose 

to control the influence of covariates on the mediator and outcome variable, only on the 

mediator, or only on the outcome variable. Since the PROCESSS macro only allows researchers 

to select one option of how covariates are controlled for, it limits the number of controls that can 

be confidently added (Rohrer, 2022). In cases when control variables are not consistently 

associated with the predictor, mediator, or outcome variable (i.e., one control is only associated 

with the mediator, while another control is associated with both the mediator and outcome 

variable), it is recommended that controls associated with both the mediator and outcomes 

variable be added (K. Soucie, personal communication, 2018). In the current study, demographic 

variables did not meet this recommendation and were therefore excluded in several analyses. 
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Future research may wish to use more sophisticated structural modelling that permits the 

inclusion of different covariates while considering their unique associations with study variables.  

Further, the idea that demographics are blindly entered as controls with the assumption 

that they will “purify” results (referred to as a purification approach) relies on the assumption 

that demographics variables are inflating or contaminating results (Spector & Brannick, 2011). 

This assumption is considered reckless without a thorough review of how demographics may 

predict, moderate, or mediate study variables (Spector & Brannick, 2011). Therefore, future 

research should closely examine the specific mechanisms by which demographic variables 

influence associations found in this study (Spector & Brannick, 2011). Further, studies 

conducted in the future should test competing hypotheses that include demographic variables, 

which is considered better research practice than using the purification approach (Spectro & 

Brannick, 2011). Nonetheless, it is hopeful that this study offered a first glance at the interrelated 

cycle of parent stress, parenting, and technoference as risk factors for child internalizing and 

externalizing difficulties.  

Selection bias may have influenced study results, as parents who agreed to participate in 

the study may have pre-existing interests on the subject matter. Similarly, attrition bias may have 

led certain participants to complete subsequent questionnaires. For instance, parents who were 

less stressed may have been more likely to complete Time 2 and Time 3 of the study.  In an 

attempt to minimize including two characteristically different groups, the same sample was 

included across all three time points in the cross-lagged path model. Further, examining unequal 

sample sizes increases the risk that the assumption of constant variance is violated, and may risk 

reducing the strength of effects due to group differences across time (Jackson, 2023; Gracia & 

Marder; 2017).  
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A strength of the current study was the longitudinal model, that allowed for causal 

inferences, temporal sequence, and bidirectional associations to be found. Yet, the small sample 

size in the CLPM posed some limitations. The sample size included in the CLPM fell under the 

recommended sample of 200 for path modelling (Kline, 2009). The number of parameters 

estimated in the models also exceeded the sample size, which may affect the robustness or 

generalizability of the results. Therefore, the models may have been underpowered, which 

increases the risk of Type II error. Accordingly, some expected associations were not replicated 

or found in the longitudinal analysis; however, this does not mean the relation does not exist. 

Cross-lagged effects are not causal or definitive because there are indirect effects present. 

However, alternative software packages that permit further exploration of indirect effects (e.g., 

Mplus) could not be used because they require the sample size to exceed the number of estimated 

parameters. Future research may endeavour to examine the indirect effects found in this study to 

illuminate total effects and mediators that may clarify the unexpected associations. Future 

research with a larger sample size could also provide a clearer picture of the temporal sequence 

amongst parent stress, technoference, parenting, and child internalizing and externalizing 

difficulties, as well as identify more child driven effects and bidirectional relationships.  

This study was limited by the absence of additional variables that would be important for 

future research to include. For instance, the current study only examined the use of mobile 

technology by parents; however, the literature suggests that child screen time can also have an 

impact on child behaviour. In a study of over 2,500 children, increased child screen time 

predicted higher psychopathology three years later (Bado et al., 2022). In another longitudinal 

study, cross-lagged models revealed that child screen time may mediate distal risk factors (e.g., 

parent mental health concerns, housing instability) to child psychopathology (McArthur et al., 
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2022). Therefore, future studies are encouraged to include a measure of child screen time to 

better understand the unique role that child technology use may play in maintaining or buffering 

risk factors on child well-being.  

Child temperament may also influence parents’ perceptions and in turn their reporting of 

their parenting stress and their child’s behaviours. Previous studies have found that children who 

are perceived by their parents to display more difficult temperaments, such as greater negative 

affect and less effortful control, were more likely to report higher levels of self-reported stress, 

more negative parenting behaviours, as well as greater internalizing and externalizing difficulties 

in their children (Klien, 2015; Lengua, 2016; Liu et al., 2010). By this reasoning then, future 

research may explore the role of temperament in transactional models of parenting to examine 

how child temperament may predict changes in parenting behaviours, parent stress, and vice 

versa.  

Previous research also suggests that pre-existing parent vulnerabilities influence parent 

stress, parenting, and technology use. For example, parent anxious and depressive 

symptomatology has been identified as a predictor of children’s internalizing and externalizing 

difficulties (i.e., Amrock & Weitzman, 2014). This relation generalized to studies that took place 

during the COVID-19 pandemic. For instance, in a study of 68 mothers, parents who reported 

greater anxious and depressive symptoms during the COVID-19 pandemic also reported greater 

internalizing and externalizing difficulties in their children later in time (Khoury et al., 2021). In 

another study, of over 16,000 parents of children aged 3 to 9 years of age, increased parent 

mental health challenges predicted more harsh parenting (Wang et al., 2021). Finally, in a study 

of 206 parents of adolescent children, parents who reported greater anxiety were more likely to 

use more mobile technology (i.e., to connect with others, to scroll through social media). 
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Therefore, parent mental health appears to play an influential role on parents’ level of stress, type 

of parenting, and amount of mobile technology use. It would be worthwhile for future studies to 

include pre-existing parent vulnerability to examine how they may influence study results.  

Finally, in the current study, the absence of positive parenting was not associated with 

technoference; however, this association may have been washed out due to the heightened level 

of stress and increased aggression (and therefore harsh parenting) observed in the overall 

population throughout the COVID-19 pandemic (Killgore et al., 2021). The generalizability of 

these study findings may therefore be limited. Future research may benefit from a replication of 

the current study’s research questions when the pandemic has subsided. 

There were several methodological limitations in the study that should also be 

considered. Fraudulent responses were identified and removed from the data set. Future 

researchers are encouraged to be aware of fraudulent responses and implement precautionary 

measures during online data collection to screen for fraudsters (e.g., collecting IP addresses, 

reviewing the quality of response before including participants in data analyses). All data were 

collected using self-report measures, which introduces self-report bias. It is possible that parents 

may have judged technoference, stress, and child difficulties as occurring more frequently or 

intensely because parents were confined at home with their children with little to distract or 

focus on during the lockdown. Therefore, variables included in the study may have been subject 

to frequency or recency biases as parents judged the likelihood of what they reported based on 

what they could easily recall (Nikolopoulou, 2023). Aside from self-reporter bias, quantitative 

information was only collected from one informant, which introduces single-informant biases. 

Measures of parenting may have benefited from multiple informants, especially if children are 
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subject to the different parenting styles and varying degrees of technoference between both 

parents.  

As with many studies examining technology use, interpretations are limited by the 

retrospective, self-reported accounts of parent screen time (Modecki et al., 2020). Further,  

parents may lack the awareness of how their screen time influences their parenting and child 

behaviours due to the attention absorbing nature of mobile technology (Oduor et al., 2016). In 

this study however, parent screen time was not used in the primary analyses. Instead, the impact 

of mobile technology on parenting in the primary analyses (objective two and five) was 

operationalized through technoference rather than total parent screen time because the presence 

of mobile technology does not necessarily translate to technology interference with parenting 

(Modecki et al., 2020).  

An additional limitation with respect to measures of mobile technology is that it remains 

unclear what type of activities parents are doing on their devices alone, and when they are 

around their children. The type of activity is relevant considering that past literature has found 

that less immersive uses of mobile technology, such as taking voice calls, allow parents to 

maintain interactions with their children (Hiniker et al., 2015; Oduor et al., 2016). Meanwhile, 

more absorbing activities, such as the passive use of scrolling through social media, divides 

parents’ attention and limits interactions with children (Lemish et al., 2019). The types of 

activities parents engage in may therefore have differential impacts on parenting and child 

outcomes. More insight into the type of activity could also clarify whether parent technoference 

is due to multitasking (i.e., between childcare and work) or due to “virtual escape.” Future 

research is encouraged to more accurately measure what parents are doing on their devices by 

using alternative methods to measure screen time and activity, such as time diaries, which are 
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more highly correlated with the accuracy of video recording (Anderson et al., 1985). Nonetheless 

time diaries have additional limitations, such as the cost-prohibitive nature of providing physical 

materials for participants to monitor their screen time, longer time of engagement with the study 

required (as opposed to completing a self-report questionnaire), and possible disruption of 

organic mobile technology activity due to observation.   

In the current study, parent screen time did predict parenting behaviours or mediate the 

relation between stress and child internalizing or externalizing difficulties. While this finding 

may be due to limitations regarding how parent screen time is operationalized and measured, 

there is evidence to suggest that parent screen time may benefit children (Modecki et al., 2020). 

Previously cited benefits of parent screen time included: accessing information and resources to 

help with parenting, to connect with others, to relieve stress and boredom, to regulate emotions 

(Lippold et al., 2022). Consistent with this, several parents in this study described having greater 

access to media and information about parenting, which had a positive impact on their parenting. 

Mobile technology use for the purposes of calling or texting others has also been positively 

related to parenting in past studies (Warren & Aloia, 2018; Wolfers et al., 2020). Interactive and 

joint use between parent and children may also facilitate interactions that promote child learning 

and well-being, as well as increase opportunities for parents to display positive parenting 

behaviours (i.e., autonomy support, positive reinforcement). For instance, when parents and 

children jointly use technology, there are many opportunities for parents to scaffold their 

children’s learning by discussing the content on the screen, orienting children to important 

information, and helping children make connections to their own personal experiences (Archer et 

al., 2021). These verbalizations may help foster children’s socioemotional, numeracy, and 
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language development. Therefore, an interesting avenue of future research to pursue is the 

possible benefits of technology use for parenting, the parent-child dyad, and child outcomes. 

Summary and Applied Implications   

The current study demonstrated that parents could introduce several risk factors, such as 

stress, harsh parenting and technoference into the parent-child dyad, which contribute to greater 

internalizing and externalizing symptomatology in young children. These findings are a unique 

contribution to the Canadian literature.  

In Part 1 of the study, it was found that parent stress was a particularly strong risk factor 

as it introduces additional risk factors – such as harsh parenting and technoference. Parents can 

therefore play a strong role in exacerbating or buffering the impact of stress (and disaster) on 

child well-being. Thus, it is important that practitioners routinely explore and help parents 

identify signs of parental burnout, especially during disaster events. Helping parents cope with 

stress is a primary intervention target that can help mitigate compounding risks on child well-

being. 

A significant novel contribution of this study is that technoference can significantly 

threaten the quality of parenting behaviours, by eliciting more physically controlling and harsh 

parenting. Considering the widespread use of mobile technology by parents, intervention efforts 

and targeted discussions about the following topics are imperative. First, parents are encouraged 

to be more mindful about their relationship with technology and how mobile devices can 

influence family dynamics. Intervention efforts, parenting education materials, and dialogue with 

health providers should aim to make parents aware of how mobile technology may reduce their 

attentional capacity and be difficult to disengage with (addictive nature; McDaniel, 2018). These 

consequences can lead to discoordinated parent-child interactions, decreased understanding of 
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their child’s mental state, and negatively impact their mood, which increase the risk for parents 

to be more harsh and physical controlling while parenting. This awareness can help parents make 

more informed decisions about using technology while around their children.  

Second parents should be informed about the pitfalls of multitasking between technology 

use and childcare. Very few parents in this study reported using any specific skills to navigate 

technology use and parenting. Helping parents find ways to set better boundaries around their 

technology will be important. Skills training could also help parents manage multitasking. For 

instance, children have reported feeling frustrated when parents suddenly withdrawal to 

technology when the reason is unclear. Therefore, parents could be encouraged to develop better 

communication skills by explaining the reason behind their withdrawal to children (Oduor et al., 

2016). Similarly, parents have been observed to respond harshly to children after their 

technology is interrupted and then immediately return to their devices without acknowledging 

their child’s feelings or initiating an emotional repair (Ewin et al., 2021). Another skill then, 

could be developing parents’ mindful awareness of when they respond harshly to children, 

sensitively taking accountability for this reaction, and then re-connecting with their children or 

acknowledging their child’s bids for attention before returning to their devices. These skills 

would be especially important for parents whose work, school, and parent life are blurred 

together because they work at home.  

Third, findings suggest that stressed parents may be more likely to “virtually escape” 

from their children. The current study found bidirectional associations between parent stress and 

technoference. Therefore, using technology to escape may lead to even more stress (and harsh 

parenting) making it an unsustainable coping strategy. Discussions aimed at helping parents 

understand the consequences of “virtual escape” as well as find healthier ways to cope with 
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stress (i.e., mediation, cognitive restructuring, progress muscle relaxation, physical activity) is an 

important intervention target to mitigating cumulative risk factors (technoference leading to 

more harsh parenting and parent stress) on child internalizing and externalizing difficulties. 

In Part 2 of the study, cross-sectional findings were confirmed with longitudinal 

associations and additional bidirectional relations were identified. Specifically, harsh parenting 

also elicited greater stress and technoference over time. This self-reinforcing cycle of risk 

between parent stress, harsh parenting, and technoference may appear alarming at first glance; 

yet, given their interrelated connections – interventions efforts that aim to improve parenting 

behaviours may also reduce stress and technoference. Therefore, parenting interventions, such as 

Parent Child Interaction Therapy (Berkovits et al., 2010) and Triple P (Tarver et al., 2014) may 

yield more effective outcomes by adding/emphasizing components into their program that 

address stress management and mindful technology use, especially during times of crisis. 

Implementation of parent intervention and support would have been difficult during the COVID-

19 pandemic due to lockdowns. Therefore, parents would have benefited from having these 

programs and resources readily available online and/or through self-directed learning (with the 

caveat that online learning may introduce more technoference). Self-directed parenting 

interventions have been shown to reduce difficult child behaviours, improve parenting, and 

reduce parent stress (Tarver et al., 2014; Berkovits et al., 2010). Greater discussions about 

cumulative risk and strategies/resources to manage parent stress in the public domains (i.e., 

news, radio, public policy) during stressful world events would also be of benefit.  

The negative impact of COVID-19 on parents and children was made evident in the Part 2 of 

the study. During times of disaster and heightened stress then, supports and interventions that 

target parent stress, ineffective parenting strategies, and technology are important to disrupt self-
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reinforcing cycles of risk factors on child well-being. Families may also benefit from introducing 

or capitalizing on protective factors. Increased family and social support are well-known 

protective factors but was inaccessible due to physical distancing measures during the pandemic 

(Prime et al., 2020). Of course, parents may use mobile technology to connect with others, which 

may have a protective function on family well-being; however, technology use may have 

drawbacks by impacting parenting quality and child outcomes. Encouraging families to foster 

other protective factors are therefore important. For instance, just as family dynamics (e.g., harsh 

parenting, parent stress) function as pathways through which COVID-19 impacted child 

internalizing and externalizing difficulties, they may also buffer environment risk. Family belief 

systems surrounding the pandemic, such as narratives about “being in it together,” making 

meaning out of adversity, and resisting forecasting worst-case scenarios are established resilience 

factors (Prime et al., 2020; Walsh, 2012). Moreover, having greater perceived control, as well as 

practicing acceptance can help mitigate stress (Baer, Carmondy, & Hunsinger, 2012; Brown et 

al., 2020). Therefore, mindfulness-based approaches and interventions that highlight cognitive 

flexibility and perceived control may benefit families.  

The longitudinal data in the Part 2 of the study also showed that, like most developmental 

processes, associations between parents and children are transactional. Children must cope with 

external risks (i.e., COVID-19), on top of the spillover effects that parent stress, harsh parenting, 

and technoference can have. The same could be said for parents – who must cope with the 

external risk, as well as the spillover effects that difficult child behaviours can have on stress and 

parenting. This makes both parents of young children and young children vulnerable population 

groups as their dependence on each other opens them up to absorbing the risks that each party 

introduces or maintains. Therefore, both parents and children are important intervention targets.  
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Finally, the longitudinal data showed that some aftereffects of the pandemic, such as harsh 

parenting and child internalizing symptoms were slower to recover following the disaster. As 

such, the implications of this study’s findings, as well as directions for intervention and future 

research will remain relevant well beyond the remission of the COVID-19 pandemic.  
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APPENDICES 

Appendix A 

Demographic Questionnaire 
 

Please complete this brief questionnaire.  All data are confidential and will not be used in any 
way that identifies you or your child.  If you have any questions concerning any of the items, 
please do not hesitate to ask them by contacting the researcher. 
 
Today’s Date ________________________________ 
City or region you live (e.g., Windsor, Toronto, Guelph) 
Child’s birth date (please include month and year) _________________________ 
Child’s age:  
o 3-years-old 
o 4-years-old 
o 5-years-old 
 
Child’s current grade  
o Not Applicable 
o Preschool/Daycare 
o Junior Kindergarten  
o Senior Kindergarten  
 
Child’s gender ___________________________________________________________ 
Your gender ____________________________________________________________ 
Your age ____________________________________________________________ 
Your relationship to child (e.g., mother, father) _________________________________ 
Your Marital Status 
 

o Married, If so, for how long? __________________ 
o Divorced 
o Separated 
o Living together, If so, for how long? ___________________________ 
o Remarried 
o None of the above (Please Specify: _____________________________) 
 

Who does the child live with most of the time? 
 

o Mother 
o Father 
o Step-father 
o Step-mother 
o Other (Please Specify: ________________________________________) 

 
Your education 
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o Less than 7 years 
o Junior high school (Grade 9) 
o Some high school (Grade 10 or 11)  
o Graduated from high school or equivalent high school diploma 
o Some college or university (at least one year) 
o Graduated from college or university  
o Graduate/professional school (e.g., Master’s, Ph.D.) 
o Other                                      

                                                                 
Education of another primary Parent of the child if applicable (e.g., father, mother, step-father, 
step-mother) 
 

o Less than 7 years 
o Junior high school (Grade 9) 
o Some high school (Grade 10 or 11)  
o Graduated from high school or equivalent high school diploma 
o Some college or university (at least one year) 
o Graduated from college or university  
o Graduate/professional school (e.g., Master’s, Ph.D.) 
o Other                           

 
 
Your occupation _____________________________________________________ 
Occupation of another primary Parent of the child if applicable (e.g., father, mother, step-father, 
step-mother) _______________________________________________________ 
 
Your ethnicity: (please choose the one that fits best) 
 

o South Asian 
o East Asian 
o Caucasian 
o African Canadian 
o Caribbean 
o Hispanic 
o Native Canadian 
o Biracial - Please Specify ____________________________________        
o Multi-racial - Please Specify ___________________________________  
o Other – Please Specify                            

 
Ethnicity (please choose the one that fits best) of another primary Parent of the child if applicable 
(e.g., father, mother, step-father, step-mother): 

o South Asian 
o East Asian 
o Caucasian 
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o African Canadian 
o Caribbean 
o Hispanic 
o Native Canadian 
o Biracial - Please Specify ____________________________________       
o Multi-racial - Please Specify ___________________________________  
o Other – Please Specify                            

 
Your child’s ethnicity (please choose the one that fits best) 
 

o South Asian 
o East Asian 
o Caucasian 
o African Canadian 
o Caribbean 
o Hispanic 
o Native Canadian 
o Biracial - Please Specify ____________________________________        
o Multi-racial - Please Specify ___________________________________  
o Other – Please Specify                            

 
 
Approximate total annual income of Parents(s) who live with the child  
 

o Under $30 000 
o $ 30 000 to $45 000 
o $46,000 to $60,000 
o $61,0000 to $80,000 
o $ 81 000 to $100 000  
o $ 101 000 to $150 000 
o $ 151 000 to $250 000 
o Over $250 000 
o Prefer not to answer 

 
Does your child have any siblings?  If so, please indicate gender and date of birth for each child.  
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
 
Next, we want to get a sense of the media devices you have in your household.  
 
1. Which of the following, if any, do you have in your household? Check all that apply.  
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□ Cable or satellite TV  
o If this option is selected the go to follow-up question: A way to connect your 

TV to the Internet so you can download or stream TV shows or movies onto your 
TV set (e.g., Apple TV, Google Chromecast) 

□ A laptop or desktop computer 
□ High speed Internet access (such as cable, wireless, or DSL) 
□ A video game player (like an X-box, PlayStation, or Wii)  
□ A handheld video game player (like a Gameboy, PSP, or Nintendo DS)  
□ A DVR (digital video recorder) like TiVo or through your cable company  
□ A DVD player  
□ A smartphone, that is, a cell phone that can be used to send email, watch videos, 

download apps, or access the Internet (like an iPhone, Galaxy, or Droid)  
□ A e-reader (like a Kindle)  
□ A video iPod (like an iTouch)  
□ A tablet device (like an iPad, Kindle FIRE, or Galaxy Tab) 

 
2. How many TV sets do you have in your home?  

□ None 
□ One 
□ Two 
□ Three 
□ Four 
□ Five 
□ Six 
□ Seven 
□ More than seven (specify) ________ 

 
3. When someone is at home in your household, how often is the TV on, even if no one is 
actually watching it?   
 

□ Always 
□ Most of the time  
□ Some of the time  
□ Hardly ever 
□ Never 

4. Do you have your own (Check all that apply):  
□ Cell phone  

o If this option is selected then go to follow-up question: Is your cell phone a 
smart phone, or not? That is can you use apps or go online with it?  

□ Yes  
□ No  
□ Not sure   

□ iTouch or similar video iPod  
□ Educational game player (like a Leapster) 
□ Other hand-held game player (like a Gameboy, Nintendo DS or PSP)  
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□ iPad or similar tablet  
□ None of these 

5. Does your CHILD have frequent access to a smartphone or tablet? (Note: access may include 
using a Parent’s device, having a regular baby-sitter or nanny who allows the child to use a 
device, having a sibling who shares a device with the child) 
 

□ Yes (please select all that apply):  
o Through primary Parent  
o Through babysitter or nanny  
o Through sibling  
o Through other family member  
o Child owns their own tablet or smartphone 

□ No 
6. Which of the following items, if any, are available in your CHILD’S room? Check all that 
apply.  

□ Television set 
□ Video game console  
□ DVD player  
□ Computer  

o If this option is selected then go to follow-up question: Is the computer in your 
child’s room connected to the Internet? 

□ Yes  
□ No  
□ Not sure   

□ None of the above  
7. How often, if at all, do you enforce rules about what types of TV shows, games, and websites 
your CHILD can use?  

□ All or most of the time 
□ Some of the time 
□ Hardly 
□ Do not have rules about this 
□ My child is too young/doesn’t use these media  

8. How often, if at all, do you enforce rules about how long your CHILD can watch media or 
play shows, games, or website? 

□ All or most of the time 
□ Some of the time 
□ Hardly 
□ Do not have rules about this 
□ My child is too young/doesn’t use these media  
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Appendix B 

COVID-19 Life Change 
 

During the PAST 2 WEEKS: 
 

… how many days has your child spent going outside of the home (e.g., going to stores, parks, 
etc.)? [Item removed from final analyses] 

a) Not at all  
b) 1-2 days per week  
c) A few days per week  
d) Several days per week  
e) Every day  

 
… how stressful have the restrictions on leaving home been for your child? 

a) Not at all 
b) Slightly 
c) Moderately 
d) Very 
e) Extremely 

 
… how much difficulty has your child had following the recommendations to keep away from 
close contact with people? 

a) None 
b) A little 
c) Moderate 
d) A lot 
e) A great amount 

 
… has the quality of the relationships between your child and members of his/her family 
changed?  

a) A lot worse  
b) A little worse 
c) About the same 
d) A little better 
e) A lot better 

 
… how stressful have these changes in family contacts been for your child? 

a) Not at all 
b) Slightly 
c) Moderately 
d) Very 
e) Extremely 

 
… has the quality of your child’s relationships with his/her friends changed?  

a) A lot worse  
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b) A little worse  
c) About the same 
d) A little better   
e) A lot better 

 
… how stressful have these changes in social contacts been for your child? 

a) Not at all 
b) Slightly 
c) Moderately 
d) Very 
e) Extremely 

 
… how much has cancellation of important events (such as, play dates, indoor extracurricular 
activities or lessons etc.) in your child’s life been difficult for him/her? [Item removed from 
final analyses] 

a) Not at all 
b) Slightly 
c) Moderately 
d) Very 
e) Extremely 
 

… to what degree have changes related to the Coronavirus/COVID-19 crisis in your area 
created financial problems for your family? [Item removed from final analyses] 

a) Not at all 
b) Slightly 
c) Moderately 
d) Very 
e) Extremely 
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Appendix C  
 

COVID-19 Child Mental Health Index  

During the THREE MONTHS BEFORE the start of the Coronavirus/COVID-19 crisis in your 
area:  

… how worried was your child generally? 
a) Not worried at all 
b) Slightly worried 
c) Moderately worried 
d) Very worried 
e) Extremely worried = 5  

 
… how happy versus sad was your child?  

a) Very sad/depressed/unhappy 
b) Moderately sad/depressed/unhappy 
c) Neutral  
d) Moderately happy/cheerful  
e) Very happy/cheerful 

 
… how relaxed versus anxious was your child? 

a) Very relaxed/calm 
b) Moderately relaxed/calm 
c) Neutral 
d) Moderately nervous/anxious  
e) Very nervous/anxious  = 5 

 
… how fidgety or restless was your child? 

a) Not fidgety/restless at all 
b) Slightly fidgety/restless 
c) Moderately fidgety/restless  
d) Very fidgety/restless  
e) Extremely fidgety/restless = 5 

 
… how fatigued or tired was your child? 

a) Not fatigued or tired at all 
b) Slightly fatigued or tired 
c) Moderately fatigued or tired 
d) Very fatigued or tired 
e) Extremely fatigued or tired = 5 

            
… how well was your child able to concentrate or focus? 

a) Very focused/attentive 
b) Moderately focused/attentive 
c) Neutral 
d) Moderately unfocused/distracted 
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e) Very unfocused/distracted = 5 
 

… how irritable or easily angered was your child? 
a) Not irritable or easily angered at all 
b) Slightly irritable or easily angered 
c) Moderately irritable or easily angered 
d) Very irritable or easily angered = 5 
e) Extremely irritable or easily angered 

 
… how lonely was your child? 

a) Not lonely at all 
b) Slightly lonely 
c) Moderately lonely 
d) Very lonely 
e) Extremely lonely = 5 

 
During the PAST 2 WEEKS: 
 
… how worried was your child generally? 

a) Not worried at all 
b) Slightly worried 
c) Moderately worried 
d) Very worried 
e) Extremely worried 

 
… how happy versus sad was your child?  

a) Very sad/depressed/unhappy 
b) Moderately sad/depressed/unhappy 
c) Neutral  
d) Moderately happy/cheerful  
e) Very happy/cheerful 

 
… how much was your child able to enjoy his/her usual activities? 

a) Not at all 
b) Slightly 
c) Moderately 
d) Very much 
e) A lot 

 
… how relaxed versus anxious was your child? 

a) Very relaxed/calm 
b) Moderately relaxed/calm 
c) Neutral 
d) Moderately nervous/anxious  
e) Very nervous/anxious   
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… how fidgety or restless was your child? 
a) Not fidgety/restless at all 
b) Slightly fidgety/restless 
c) Moderately fidgety/restless  
d) Very fidgety/restless  
e) Extremely fidgety/restless 

 
… how fatigued or tired was your child? 

a) Not fatigued or tired at all 
b) Slightly fatigued or tired 
c) Moderately fatigued or tired 
d) Very fatigued or tired 
e) Extremely fatigued or tired 

 
… how well has your child been able to concentrate or focus? 

a) Very focused/attentive 
b) Moderately focused/attentive 
c) Neutral 
d) Moderately unfocused/distracted 
e) Very unfocused/distracted 

 
… how irritable or easily angered was your child? 

a) Not irritable or easily angered at all 
b) Slightly irritable or easily angered 
c) Moderately irritable or easily angered 
d) Very irritable or easily angered 
e) Extremely irritable or easily angered 

 
… how lonely was your child? 

a) Not lonely at all 
b) Slightly lonely 
c) Moderately lonely 
d) Very lonely 
e) Extremely lonely 
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Appendix D 

 
Parenting Behaviour (MAPS) 

 
Parents have different ways of trying to raise their children. Please read each statement and rate 
how much each one best describes your parenting during the past two months.  
Remember to only think about:  
 

ü Your child between age 3 to 5  
 

1. I express affection by hugging, kissing, and holding my child. 
 

□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
2. If my child whines or complains when I take away a privilege, I will give it back. 

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
3. I am afraid that disciplining my child for misbehaviour will cause her/him to not like me.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
4. I argue with my child.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
5. I use threats as punishment with little or no justification.  
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□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
6. The punishment I give my child depends on my mood.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
7. I have warm and intimate times together with my child.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
8. I yell or shout when my child misbehaves.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
9. My child talks me out of punishing him/her after he/she has done something wrong.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
10. I show respect for my child’s opinions by encouraging him/her to express them.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 
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11. If my child does his/her chores, I will recognize his/her behaviour in some manner.  
 

□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
12. I let my child out of a punishment early (like lift restrictions earlier than I originally said).  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
13. I explode in anger toward my child.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
14. I spank my child with my hand when he/she has done something wrong.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
15. I give reasons for my requests (such as “we must leave in five minutes, so it’s time to 

clean up.”) 
 

□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
16. I lose my temper when my child doesn’t do something I ask him/her to do.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  



 

 

 

298 
 

 
 

□ Often (4)  
□ Always (5) 

 
17. I encourage my child to talk about her/his troubles.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
18. If I give my child a request and she/he carries out the request, I praise her/him for 

listening and complying.  
 

□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
19. I warn my child before a change of activity is required (such as a five-minute warning 

before leaving the house in the morning).  
 

□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
20. If my child gets upset when I say “No,” I back down and give in to her/him. 

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
21. My child and I hug and/or kiss each other.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
22. I listen to my child’s ideas and opinions.  
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□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
23. I feel that getting my child to obey is more trouble than it’s worth.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
24. I spank my child when I am extremely angry.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
25. I use physical punishment as a way of disciplining my child.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
26. If my child cleans his/her room, I will tell him/her how proud I am.   

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
27. I give in to my child when she/he causes a commotion about something.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 
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28. I tell my child my expectations regarding behaviour before my child engages in an 

activity.  
 

□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
29. When I am upset or under stress, I am picky and on my child’s back.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
30. I tell my child that I like it when he/she helps out around the house.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
31. I use physical punishment (for example, spanking) to discipline my child because other 

things I have tried have not worked.  
 

□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
32. I provide my child with a brief explanation when I discipline his/her misbehaviour.  

 
□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
33. I avoid struggles with my child by giving clear choices.  

 
□ Never (1) 
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□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 

 
34. When my child misbehaves, I let him/her know what will happen if she/he doesn’t 

behave.  
 

□ Never (1) 
□ Almost Never (2)  
□ Sometimes (3)  
□ Often (4)  
□ Always (5) 
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Appendix E 

Technoference 
 

Next, we are going to ask you some questions about your experiences with mobile technology 
(smartphones and tablets) during activities that occur throughout your daily routines with your 
child. Interferences from smartphones and tablets can be initiated by either you or your child 
between the age of three and five. Interferences can also be prompted by the device itself (e.g., 
receiving a notification).  
 
Remember to only think about:  
 

ü Your child between age 3 to 5  
 

1. Thinking only about the times you and your child play together, on a typical day, how 
often do smartphones or tablets interfere during playtime?  
 

□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  

 
2. Thinking only about the times you and your child spend time together (NOT including 

feeding, changing, or playing), on a typical day, how often do smartphones or tablets 
interfere during the time you spend together (NOT including feeding, changing, or play)?  

 
□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  

 
3. Thinking only about the times you and your child have conversations about parenting 

issues, on a typical day, how often do smartphones or tablets interfere during the 
conversations you are having with your child about parenting issues?  
 

□ Never 
□ Less than once a week 
□ Once a week  
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□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  

 
4. Thinking only about the times you and your child engage in educational activities, on a 

typical day, how often do smartphones or tablets interfere during these educational 
activities?  

 
□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  

 
5. Thinking only about the times you and your child eat together, on a typical day, how 

often do smartphones or tablets interfere during mealtime? 
 

□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  

 
6. Thinking only about the times you get your child ready for bed, on a typical day, how 

often do smartphones or tablets interfere during bed time?  
 

□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  

 
7. Thinking only about the times you discipline or set limits for your child, on a typical day, 

how often do smartphones or tablets interfere while disciplining or setting limits with 
your child?  
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□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  

 
8. Thinking only about the times you get your child ready for the day, on a typical day, how 

often do smartphones or tablets interfere while getting your child ready for the day?  
 

□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  

 
9. Thinking only about the times you and your child go on shopping trips (e.g., 

merchandise, groceries etc.), on a typical day, how often do smartphones or tablets 
interfere during shopping trips?  

 
□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  

 
10. Thinking only about the times you get your child ready for naps, on a typical day, how 

often do smartphones or tablets interfere during naptime?  
 

□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  
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11. Thinking only about the times you get your child ready for a bath, on a typical day, how 

often do smartphones or tablets interfere during bath time? 
 

□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  

 
12. Thinking only about the times you change your child’s diapers, on a typical day, how 

often do smartphones or tablets interfere while changing diapers?  
 

□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  

 
13. Thinking only about the times you dress your child, on a typical day, how often do 

smartphones or tablets interfere while dressing?  
 

□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  

 
14. Thinking only about the times you spend with your child during the night, on a typical 

day, how often do smartphones or tablets interfere with you and your child during the 
night?  
 

□ Never 
□ Less than once a week 
□ Once a week  
□ Once every few days 
□ Once a day 
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□ 2 to 5 times a day 
□ 6 to 9 times a day  
□ 10 or more times a day  
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Appendix F 

 Parent Screen Time 
 

Please report how much time you spend doing the follow activities using the spaces below. 
Please use the format HOURS: MINUTES. For example, 1:45 would indicate 1 hour and 45 
minutes. If you DO NOT spend any time with these activities, please report 0. 
Remember to only think about:   
 

ü Yourself  
 
1. On a typical week day (Monday through Friday), for how many hours do you watch 
TV/videos during each of the following times? (Please write numbers in the spaces below). This 
includes watching TV/videos on a television and NOT on a phone or tablet. 

 6 am - Noon Noon - 6 pm 6 pm - Midnight  
_____ hours/day _____ hours/day _____ hours/day  
 

2. On a typical weekend day (Saturday or Sunday), for how many hours do you watch 
TV/videos during each of the following times? (Please write numbers in the spaces below). This 
includes watching TV/videos on a television and NOT on a phone or tablet. 

 6 am - Noon Noon - 6 pm 6 pm - Midnight  
_____ hours/day _____ hours/day _____ hours/day  
 

3. On a typical week day (Monday through Friday), for how many hours do you play video 
games during each of the following times? (Please write numbers in the spaces below). This 
includes playing video games on a video console (e.g., PlayStation, X-Box) and NOT on a phone 
or tablet. 

 6 am - Noon Noon - 6 pm 6 pm - Midnight  
_____ hours/day _____ hours/day _____ hours/day  
 

4. On a typical weekend day (Saturday or Sunday), for how many hours do you play video 
games during each of the following times? (Please write numbers in the spaces below). This 
includes playing video games on a video console (e.g., PlayStation, X-Box) and NOT on a phone 
or tablet. 
 

 6 am - Noon Noon - 6 pm 6 pm - Midnight  
_____ hours/day _____ hours/day _____ hours/day  

 
5. On a typical week day (Monday through Friday), for how many hours do you use a tablet 
during each of the following times? (Please write numbers in the spaces below). Use of tablet 
includes watching videos and playing videogames.  

 6 am - Noon Noon - 6 pm 6 pm - Midnight  
_____ hours/day _____ hours/day _____ hours/day  
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6. On a typical weekend day (Saturday or Sunday), for how many hours do you use a tablet 
during each of the following times? (Please write numbers in the spaces below). Use of tablet 
includes watching videos and playing videogames. 

 6 am - Noon Noon - 6 pm 6 pm - Midnight  
_____ hours/day _____ hours/day _____ hours/day  
 
7. On a typical week day (Monday through Friday), for how many hours do you use a 
smartphone during each of the following times? (Please write numbers in the spaces below). 
Using of smartphone includes watching videos and playing videogames.   

 6 am - Noon Noon - 6 pm 6 pm - Midnight  
_____ hours/day _____ hours/day _____ hours/day  
 

8. On a typical weekend day (Saturday or Sunday), for how many hours do you use a 
smartphone during each of the following times? (Please write numbers in the spaces below). 
Using of smartphone includes watching videos and playing videogames. 

 6 am - Noon Noon - 6 pm 6 pm - Midnight  
_____ hours/day _____ hours/day _____ hours/day  
 
9. On a typical week day (Monday through Friday), for how many hours do you use a computer 
during each of the following times? (Please write numbers in the spaces below). 

 6 am - Noon Noon - 6 pm 6 pm - Midnight  
_____ hours/day _____ hours/day _____ hours/day  
 

10. On a typical weekend day (Saturday or Sunday), for how many hours do you use a 
computer during each of the following times? (Please write numbers in the spaces below). 

 6 am - Noon Noon - 6 pm 6 pm - Midnight  
_____ hours/day _____ hours/day _____ hours/day  
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Appendix G 

 Screen Time Tracking Instructions  
 

Some smartphones and tablets are tracking your screen time automatically. In order to get more 
accurate measures of your screen time, we kindly ask you to check if this feature is turned on for 
your smartphone OR tablets.  
To access this information:  
 

1) Go to “Settings” 
2) Click on “Screen Time” 

 
Do you see a chart with information about how much screen time you have used on your 
smartphone OR tablet?  
 

□ Yes 
□ No 

 
We will ask you to report how much screen time your device has tracked in the past week. Please 
follow these instructions: 

 
1) Go to “Settings” 
2) Click on “Screen Time” 
3) At the top of the screen you will see a chart with your “Daily Average.” Underneath this 

chart, click on “See All Activity.” 
4) Swipe right on the chart that says “Daily Average.” 
5) Your chart will now reflect “Last Week’s Average.” 
6) Please report your “Total Screen Time” at the bottom of this chart. DO NOT report your 

“Last Week’s Average” 
 
 

1. According to my smartphone device, the “Total Screen Time” for “Last Week’s Average” 
chart is: 

 
_____ Hours  _____ Minutes 
 
□ I don’t have this feature turned on  
 
 

2. According to my tablet device, the “Total Screen Time” for “Last Week’s Average” chart is: 
 
_____ Hours  _____ Minutes 
 
□ I don’t have this feature turned on  
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Appendix H 

Major COVID-19 Related Restrictions and Mandates Prior to the Start of Data Collection in 
February 2021 

 
Date Event 

State of Emergencies 
March 17 to July 24 2020 Provincial state of emergency  
January 14 to February 19 2020 Provincial state of emergency  

Closures 
March 17 to July 17 2020 Daycares closed  
March 14 - March 302020 Schools closed  
March 19 – March 20 2020 Non essential health services, bars and 

restaurants, indoor and outdoor 
recreational, and elective procedures 
suspended  

Physical Distancing 
March 28 2020  Gatherings of more than five people 

indoors prohibited  
August 21 2020 Indoor limitations of gatherings relaxed 

to 50 people 
September 19 2020 Gatherings of more than 10 people 

indoors prohibited  
March 25 2020 Work from home policies issued  

Masks 
May 20 2020 Recommendation to wear masks outdoors 

when distancing not possible; 
Recommendation to wear masks indoors 
in effect 

Travel Restrictions 
March 16 2020 Mandatory 14-day self-isolation for those 

returning from international travel 
announced 

Vaccine Development and Implementation 
December 14 2020 1st shipment of approximately 6,000 

doses of COVID-19 vaccine received  
December 14 2020 Start of Phase 1 vaccination 

administered; 1st recipients were health 
care workers, long-term care residents, 
and seniors 
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Appendix I 

Major COVID-19 Related Restrictions and Mandates During Data Collection from the Current 
Study (February 2021 to November 2021) 

 
 

Time 1: February 2021 – July 
2021 

Time 2: April 2021 – 
September 2021 

Time 3: June 2021 – 
November 2021 

Date (Daily New Confirmed COVID-19 Cases Per Million People) 
February 15: 74.08  
March 15: 83.79 
April 15: 230.44 
May 15: 157.25 
June 15: 31.45 
July 15: 10.08 

April 15: 230.44 
May 15: 157.25 
June 15: 31.45 
July 15: 10.08 
August 15: 48.12 
September 15: 112.37 

June 15: 31.45 
July 15: 10.08 
August 15: 48.12 
September 15: 112.37 
October 15: 78.95 
November: 65.64 

State of Emergencies 
April 8 to June 9: Provincial 
state of emergency  
 

April 8 to June 9: Provincial 
state of emergency  
 

April 8 to June 9: Provincial 
state of emergency  
 

Closures/Openings 
Feb. 1 to Feb. 16: Elementary 
and secondary schools 
resumed in-person learning 
(originally closed March 14, 
2020) 

  

April 19: Public and private 
elementary and secondary 
schools moved to remote 
learning 

April 19: Public and private 
elementary and secondary 
schools moved to remote 
learning 

 

 Aug. 17: Vaccination 
disclosure policy 
implemented for all schools 

Aug. 17: Vaccination 
disclosure policy 
implemented for all schools 

 Sept. 7: Schools re-open for 
2021-2022 with option of in-
person or synchronous remote 
learning 

Sept. 7: Schools re-open for 
2021-2022 with option of in-
person or synchronous remote 
learning 

June 7: Day camps of 
children allowed to operate 
(originally closed March 17, 
2020; previously at 15 child 
capacity) 

June 7: Day camps of 
children allowed to operate 
(originally closed March 17, 
2020; previously at 15 child 
capacity) 

June 7: Day camps of 
children allowed to operate 
(originally closed March 17, 
2020; previously at 15 child 
capacity) 

 Aug. 17: Vaccination 
disclosure policy 
implemented for staff of child 
care settings 

Aug. 17: Vaccination 
disclosure policy 
implemented for staff of child 
care settings 
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April 3: Essential retail 
limited to 50% capacity; non-
essential retail limited to 25% 
capacity; personal care and in 
person dining closed  

April 3: Essential retail 
limited to 50% capacity; non-
essential retail limited to 25% 
capacity; personal care and in 
person dining closed  

 

April 8: Non-essential 
retailers limited to curbside 
pick up 

April 8: Non-essential 
retailers limited to curbside 
pick up 

 

April 17: Non-essential 
workplaces closed; essential 
retail limited to 25% capacity 

April 17: Non-essential 
workplaces closed; essential 
retail limited to 25% capacity 

 

June 11: Entered Step 1: 
outdoor dining permitted; 
essential retail at 25% 
capacity; non essential retail 
at 15% capacity; outdoor 
dining with capacity 

June 11: Entered Step 1: 
outdoor dining permitted; 
essential retail at 25% 
capacity; non essential retail 
at 15% capacity; outdoor 
dining with capacity 

June 11: Entered Step 1: 
outdoor dining permitted; 
essential retail at 25% 
capacity; non essential retail 
at 15% capacity; outdoor 
dining with capacity 

June 30: Entered Step 2: 
essential retail open at 50%; 
non-essential retail at 25%; 
outdoor dining with capacity 

June 30: Entered Step 2: 
essential retail open at 50%; 
non-essential retail at 25%; 
outdoor dining with capacity 

June 30: Entered Step 2: 
essential retail open at 50%; 
non-essential retail at 25%; 
outdoor dining with capacity 

July 16: Entered Step 3: 
essential and non-essential 
permitted 

July 16: Entered Step 3: 
essential and non-essential 
permitted 

July 16: Entered Step 3: 
essential and non-essential 
permitted 

 Sept. 22: Proof of 
Vaccination required for 
indoor public settings 

Sept. 22: Proof of 
Vaccination required for 
indoor public settings  

  Oct. 25: Lifted capacity limits 
and distancing (proof of 
vaccination required) 

Distancing 
Feb – June 2: Province wide 
stay-at-home-order in effect 

Feb – June 2: Province wide 
stay-at-home-order in effect 

 

Feb. 10: Private indoor and 
outdoor gathering restrictions 
eased (e.g., limit of 10 
indoors and 25 outdoors, 5 
indoors and 25 outdoors 
depending on region) 

  

March 19: Private indoor and 
outdoor restrictions 
implemented (e.g., limit of 5 
indoor and 25 outdoor 
depending on region) 
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April 13: Indoor events and 
social gatherings prohibited.  

April 13: Indoor events and 
social gatherings prohibited.  

 

April 19: Indoor and outdoor 
weddings, funerals and 
ceremonies limited to 10  

 April 19: Indoor and outdoor 
weddings, funerals and 
ceremonies limited to 10 

 

 June 2: Ended province-wide-
stay-at-home order 

June 2: Ended province-wide-
stay-at-home order 

 June 11: Entered Step 1 of 
Roadmap to Reopen 
(gathering of 10 people and 
outdoor religious services 
with capacity limited) 

June 11: Entered Step 1 of 
Roadmap to Reopen 
(gathering of 10 people and 
outdoor religious services 
with capacity limited) 

 June 30: Entered Step 2 of 
Roadmap to Reopen: 
permitted outdoor gathers of 
25 and indoor gatherings of 5, 
indoor religious services at 
25% 

June 30: Entered Step 2 of 
Roadmap to Reopen: 
permitted outdoor gathers of 
25 and indoor gatherings of 5, 
indoor religious services at 
25% 

 July 16: Entered Step 3 of 
Roadmap to Reopen: 
permitted outdoor social 
gatherings, organized public 
events of 100, indoor social 
gatherings, public events of 
25  

July 16: Entered Step 3 of 
Roadmap to Reopen: 
permitted outdoor social 
gatherings, organized public 
events of 100, indoor social 
gatherings, public events of 
25  

 Sept. 25: Increased capacity 
limits for indoor and outdoor 
settings where proof of 
vaccination required 

Sept. 25: Increased capacity 
limits for indoor and outdoor 
settings where proof of 
vaccination required 

  Oct. 9: Capacity limits for 
outdoor meeting and event 
spaces lifted (proof of 
vaccination required) 

  Oct. 25: Capacity limits for 
weddings, funerals, and 
religious services lifted (proof 
of vaccination required) 

Travel 
Feb. 22: Three night stay at 
own cost in hotel for air 
travelers while awaiting 
results of arrival test (submit 
test results pre and post 
arrival originally 
implemented Nov. 2020) 

Feb. 22: Three night stay at 
own cost in hotel for air 
travelers while awaiting 
results of arrival test (submit 
test results pre and post 
arrival originally 
implemented Nov. 2020) 

Feb. 22: Three night stay at 
own cost in hotel for air 
travelers while awaiting 
results of arrival test (submit 
test results pre and post 
arrival originally 
implemented Nov. 2020) 
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June 2: Residents able to 
leave Ontario to travel within 
province to secondary 
resident 

June 2: Residents able to 
leave Ontario to travel within 
province to secondary 
resident 

June 2: Residents able to 
leave Ontario to travel within 
province to secondary 
resident 

July 5: Travel restrictions for 
fully vaccinated eased; no 
quarantine required 

July 5: Travel restrictions for 
fully vaccinated eased; no 
quarantine required 

July 5: Travel restrictions for 
fully vaccinated eased; no 
quarantine required 

Vaccine Implementation 
April 6: Moved to Phase 2 of 
vaccine distribution plan  

April 6: Moved to Phase 2 of 
vaccine distribution plan 

 

May 18: Moved to Phase 3 of 
vaccine distribution plan; 1st 
doses administered to 
generate population age 18+ 
and children aged 12 to 17  

May 18: Moved to Phase 3 of 
vaccine distribution plan; 1st 
doses administered to 
generate population age 18+ 
and children aged 12 to 17 

 

 Aug. 17: Mandated 
vaccination policies for 
workers in high-risk settings 

Aug. 17: Mandated 
vaccination policies for 
workers in high-risk settings 

 Sept. 22: Proof of vaccination 
required in indoor public 
settings  

Sept. 22: Proof of vaccination 
required in indoor public 
settings 

  Oct. 15: Enhanced vaccine 
certificate with QR code and 
Verify Ontario app available 
for download 

  Oct. 21: Standardization of 
COVID-19 proof of vaccine 
across Canada  

Vaccine Regulatory Approval 
Feb. 26: Authorized 
COVIDSHIELD for 18+ 
years of age and older 

  

Mar. 5: Authorized Johnson 
& Johnson for 18+ years of 
age and older 

  

Mar. 29: Recommended 
immediate pause in 
AstraZeneca vaccine in 
Canada for age 55 and 
younger 

  

May 3: Recommended Jassen 
vaccine for people 30 years 
old and older 

May 3: Recommended Jassen 
vaccine for people 30 years 
old and older 

May 3: Recommended Jassen 
vaccine for people 30 years 
old and older 

May 5: Authorized use of 
Pfizer-BioNTech vaccine in 

May 5: Authorized use of 
Pfizer-BioNTech vaccine in 

May 5: Authorized use of 
Pfizer-BioNTech vaccine in 
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children aged 12 to 15 years 
old 

children aged 12 to 15 years 
old 

children aged 12 to 15 years 
old 

June 2: Guidance on mixed 
vaccine procedures updated 

June 2: Guidance on mixed 
vaccine procedures updated 

June 2: Guidance on mixed 
vaccine procedures updated 

 Sept. 10: 
Immunocompromised 
individuals to include 
additional dose following 1 or 
2 dose series 

Sept. 10: 
Immunocompromised 
individuals to include 
additional dose following 1 or 
2 dose series 

 Sept. 17: New names for 
Pfizer-BioN-Tech, Moderna, 
and AstraZeneca authorized 
for use 

Sept. 17: New names for 
Pfizer-BioN-Tech, Moderna, 
and AstraZeneca authorized 
for use 

  Oct. 29: Announced guidance 
on booster vaccine for people 
18 years old or older 

  Nov. 9: Authorized use of 
Pfizer-BioNTech vaccine as 
booster vaccine  

  Nov. 12: Authorized 
Moderna vaccine as booster 
vaccine  

  Nov. 19: Authorize Pfizer-
BioNTech vaccine for 
children 5 to 11 years old 
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Appendix J 

 Bivariate Correlations Between Demographics and Technology Variables Across Time (T1, N = 224), Time 2 (T2, N =157) and Time 
3 (T3, N =111) 

 
 COVID-19 LC_T1 COVID-19 MH 2 Weeks_T1 MT TOTAL_T1 

Child Age -.00 .09 .07 
Child Gender .00 .08 .08 
Parent Education 
(of participant) 

-.00 -.14 -.04 

Total Annual 
Income 

-.06 -.14* .03 

Family Structure -.04 .13 .13 
    
 COVID-19 LC_T2 COVID-19 MH 2 Weeks_T2 MT TOTAL_T2 
Child Age .13 -.08 .13 
Child Gender -.12 -.04 .06 
Parent Education 
(of participant) 

-.04 -.07 -.12 

Total Annual 
Income 

.01 -.19* -.21** 

Family Structure -.07 -.08 .16 
    
 COVID-19 LC_T3 COVID-19 MH 2 Weeks_T3 MT TOTAL_T3 
Child Age .02 .12 .08 
Child Gender .05 -.03 .18 
Parent Education 
(of participant) 

-.06 -.04 .01 

Total Annual 
Income 

-.05 -.10 -.10 

Family Structure .00 -.06 .22* 
    

 

Note. COVID-19 LC = Total COVID-19 Life Changes; CCOVID-19 MH 2 Weeks = Child Mental Health 2 Weeks Prior to COVID-19 Pandemic; MT Total = Total Parent Screen Time (Smartphone 
and Tablet combined). 

*p < .05. **p < .01.
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Appendix K 

 Bivariate Correlations Between Demographics and Main Study Variables Across Time (T1, N = 224), Time 2 (T2, N =157) and Time 
3 (T3, N =111) 

 
 Child Age Child Gender Parent Education (of 

participant) 
Total Annual 

Income 
Family Structure 

PSI_T1 -.04 .06 -.03 -.19** .09 
PSI_T2 -.13 .07 .00 -.14 .18* 
PSI_T3 -.18 -.00 -.03 -.14 -.07 

TIPS_T1 .06 .18* -.01 .03 .07 
TIPS_T2 -.15 .11 .06 .02 .16 
TIPS_T3 -.03 .16 .13 .07 .06 

CBCL_INT_T1 .18** .13 -.04 -.10 .16* 
CBCL_INT_T2 .08 -.07 -.07 -.05 .48 
CBCL_INT_T3 .01 .10 .14 -.05 .00 
CBCL_EXT_T1 .17* .13 -.05 -.08 .18 
CBCL_EXT_T2 .07 .01 -.07 -.04 .10 
CBCL_EXT_T3 .05 .16 .09 -.01 .14 

PC_T1 .07 .15* -.04 .04 -.11 
PC_T2 .03 .05 -.01 .01 -.07 
PC_T3 .03 .01 -.04 -.05 -.12 
HS_T1 .17* .14* .07 .04 .04 
HS_T2 .02 .02 .05 -.01 .02 
HS_T3 .07 .02 .05 -.01 .02 

WM_T1 .01 -.01 .15* .09 .07 
WM_T2 .29** .07 .06 .05 .01 
WM_T3 .13 .06 .07 .05 -.00 

 

Note. PSI = Parenting Stress Index (Total parenting stress); TIPS = Technology Interference in Parenting Scale (Total Technoference); CBCL Int = Child Behaviour Checklist – Preschool Version 
Internalizing Problems; CBCL Ext = Child Behaviour Checklist – Preschool Version Externalizing Problems; PC = Physical Control; HS = Hostility; WM = Warmth. 

*p < .05. **p < .01.
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