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Abstract 

To slow down the spread of the COVID-19 virus, schools around the world were closed in 

early 2020, transferring children’s scholastic activities to the homes and imposing a massive 

burden on parents and school-aged children. Using data of a 21-day diary study conducted 

between March and April 2020 in Germany, this work examined whether a) distance learning 

and b) parents’ involvement therein were associated with negative parent-child interactions and 

affective well-being of parents and children, over and above the effect of daily stressors. 

Participants were 562 parents (489 mothers, Mage = 42.79, SDage = 6.12, range = 25-63) most 

of whom were married (n = 382, 68.0%). They responded to the daily items with respect to the 

youngest child living in their household (Mage = 9.74, SDage = 2.81, range = 6-19). On days 

when children were working on school tasks, parents reported more negative parent-child 

interactions as well as lower parental and child positive affect and higher child negative affect, 

but not higher parental negative affect. Moreover, days when parents were more heavily 

involved in learning (i.e., when children worked less independently) were days with more 

negative parent-child interactions, lower parental and child positive affect, and higher parental 

and child negative affect. Negative parent-child interactions were linked to lower affective 

well-being of parents and children, and partially accounted for the relation among daily 

stressors and affective well-being. The present work highlights the need for measures to better 

support school-aged children and their parents during distance learning. 

Keywords: COVID-19; ambulatory assessment; homeschooling; parent-child dyad; 

affective well-being; daily stressors;  
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Distance Learning, Parent-Child Interactions, and Affective Well-Being of 

Parents and Children During the COVID-19 Pandemic: A Daily Diary Study 

In 2020, governments around the globe initiated various stages of lockdown that 

involved restrictions to people’s regular lifestyles aiming to decelerate the spread of the novel 

coronavirus disease 2019 (COVID-19). Among these regulations, most schools and child care 

facilities worldwide were closed by the end of March 2020, affecting about 1.5 billion 

students (UNESCO, 2020). However, education did not intermit for the time of school 

closures, but was rather transferred to the families at home: Teachers delivered educational 

materials via e-mails, for instance, and children worked on these tasks needing more or less 

constant supervision and support by their parents (Huber, 2020). As, additionally, many 

parents were working from home, balancing telecommuting with full-time childcare and 

education constituted a particular challenge for families with school-aged children. Given that 

parents and children were facing an unprecedented situation including detrimental changes of 

the everyday routines of family life (Brown et al., 2020; Prime et al., 2020), the present study 

examined on a day-to-day basis whether distance learning and parental involvement therein 

were associated with negative parent-child interactions as well as parent-reported positive 

and negative affect of themselves and their children above and beyond daily stressors during 

the COVID-19 pandemic. This study was conducted in Germany between 28th of March and 

27th of April 2020, during which the stringency index in this country (reflecting the number 

and strictness of lockdown policies that restrict individual’s behavior) was 76.85 on a scale 

from 1 to 100 (Hale et al., 2020). This index in Germany was driven by nationwide school 

closures, workplace closures in some sectors, restrictions on gatherings to fewer than 10 

people, but no measures of restricting public transport, for instance. Germany had a high 

number of COVID-19 cases and the measures imposed by the German government to 

counteract the spread of the virus were neither particularly lenient nor particularly strict 
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compared to other countries (see Figure in the Online Supplement S1, showing COVID-19 

cases plotted against stringency index across 166 countries worldwide). 

Stress and Parenting During Crises 

It has been emphasized that child and adult functioning are generally intertwined in 

families (Schermerhorn et al., 2010). In the face of community traumata, previous research 

has shown that parents’ perceived distress is interrelated with their children’s distress, well-

being, and adjustment (e.g., Chemtob et al., 2010; see Eltanamly et al., 2019, for a meta-

analysis). For instance, parental posttraumatic stress following a major earthquake was 

significantly related to children’s distress (Juth et al., 2015). Similarly, after the 2013 Boston 

Marathon bombing, higher caregiver distress was associated with greater child posttraumatic 

stress (Kerns et al., 2014). Recent research examining the impact of the COVID-19 pandemic 

on families suggests that well-being of parents was lower during the pandemic than before 

(Germany: Huebener et al., 2020; Australia: Westrupp et al., 2020; UK: Daly et al., 2020; 

US: McCrory Calarco et al., 2020) and that stress was higher than before (e.g., due to 

balancing work, distance learning, and full-time child care; see Hiraoka & Tomoda, 2020). 

Furthermore, parental distress was linked to harsh parenting and lower parent-child closeness 

(Campbell et al., 2020; Chung et al., 2020) as well as negative child outcomes such as 

conduct problems, hyperactivity, and emotional problems (Romero et al., 2020). 

In view of the particular circumstances of the COVID-19 pandemic, we examine in 

this work whether distance learning and parents’ involvement therein, both potentially being 

a stressor on their own, pose a particular challenge to parent-child interactions and to 

children’s and parents’ daily well-being.  

COVID-19-Induced Distance Learning 

Attending functional schools has been found to represent a protective factor in the 

face of crises, as it provides children with an adaptive environment including rules and 
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routines, and with the opportunity to interact and play with peers, for instance (Ager et al., 

2010; Betancourt et al., 2010). In Germany, attending school is mandatory for all children 

(i.e., compulsory education) and it is not allowed that parents teach their children at home. 

However, during the COVID-19 pandemic, schools were closed and learning shifted from in-

person classes to distance learning, representing an unprecedented situation for families in 

Germany (Huber et al., 2020). Schooling children at home required a form of parental school 

involvement that was entirely novel for all involved parties (i.e., teachers, parents, students): 

Parents had to replace in-person classes and create a remote learning environment for their 

children. A large survey with parents of school-aged children in Germany revealed that only 

15.4% of parents in Germany indicated that teacher(s) provided videos to support their 

students (Wildemann & Hosenfeld, 2020). Furthermore, 78% of parents in Germany, Austria, 

and Switzerland reported that teachers did not use live webinars to get into contact with their 

students (Huber et al., 2020). A study comparing the implementation of distance learning 

during COVID-19 in seven European countries (Belgium, Germany, Italy, Netherlands, 

Spain, Sweden, United Kingdom) demonstrated that in Germany, students only spent about 

5% of their distance learning time in contact with a teacher (e.g., live webinars), which was 

significantly lower than in all other countries except the UK (Thorell et al., 2021). By 

contrast, children spent about 34% of their distance learning activities in contact with a parent 

(Thorell et al., 2021), demonstrating that parents were greatly involved in their children’s 

distance learning (e.g., by structuring learning hours, supervising children’s learning process, 

and providing children with the support needed to complete the assigned tasks). As a result, 

parental time investment in children’s scholastic activities in Germany increased considerably 

from before to during COVID-19-related school closures: The number of parents investing a 

maximum of one hour per day decreased from 72.5% before to 24% during the pandemic, 

with 76% of parents investing more than one hour per day during COVID-19-related school 
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closures (Wildemann & Hosenfeld, 2020). Yet, there were differences between families in 

the amount of parental involvement in distance learning (Huber et al., 2020), but also 

variation within families in the amount of required parental support from one day to the next 

(Blume et al., 2021).  

While some types of parental involvement were shown to be positively related to 

children’s outcomes (e.g., parents’ participation at school), parental homework involvement 

has been shown to be negatively associated with children’s academic achievement (Barger et 

al., 2019). Examining the effects of homework involvement on parental affective well-being, 

Pomerantz et al. (2005) found that on days when children had homework (vs. days without 

homework), mothers reported elevated negative affect while interacting with their children. 

On days mothers assisted their children a lot with homework, their negative affect was found 

to increase even more. The data further suggested that mothers’ negative mood was not 

affected by the provision of assistance per se, but rather by the perception of children as 

helpless in doing their homework. Notably, mothers’ positive affect was not linked to the 

occurrence of homework (Pomerantz et al., 2005). Consistent with these findings, further 

research indicated that homework stress predicted heightened negative affect in both, children 

and parents, but was unrelated to children’s or parents’ positive affect (Katz et al., 2012). 

Recent research suggests that while taking care of children during COVID-19 was beneficial 

for affective well-being, homeschooling children was associated with reduced affective well-

being (Lades et al., 2020). In fact, parents of children who struggled with COVID-19-induced 

distance learning reported decreases in mental health (i.e., increases in anxiety and 

depression; Davis et al., 2020). By contrast, Janssen et al. (2020) found neither helping 

children with school nor any other assessed pandemic-related characteristics to predict the 

documented increase in daily negative affect of parents from before to during the pandemic. 

However, the authors highlighted the heterogeneity in their data, suggesting that families 
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differed substantially in how well they dealt with the circumstances (Janssen et al., 2020). 

Further highlighting between-family differences, McCrory Calarco et al. (2020) found that, 

for some mothers, increased parenting time during COVID-19 was associated with increased 

stress, anxiety, and frustrations with their child, while other mothers experienced the 

additional parenting time as beneficial and joyful.  

Altogether, schooling children at home during COVID-19 might have exceeded the 

stress associated with parental homework involvement during regular times, potentially 

bringing about deteriorations of the quality of daily parent-child interactions and affective 

well-being of parents and children. However, there seem to be considerable differences 

between families in how well they master the challenges associated with COVID-19-induced 

school closures. 

Parent-Child Interactions and Development 

Research examining the consequences of distance learning on parent-child 

interactions and affective well-being during the COVID-19 pandemic is paramount, as the 

family system constitutes one of the most important contexts shaping child development 

(Bronfenbrenner, 1986). In particular, the parent-child relationship has been identified as 

being crucial for children’s well-being and healthy adjustment (see Collins & Steinberg, 

2006; Laursen & Collins, 2009, for reviews). For instance, the parent-child relationship 

quality longitudinally predicted children’s depressive symptoms (Boutelle et al., 2009; Branje 

et al., 2010), and parental emotional warmth was longitudinally related to lower child 

externalizing problems (Sentse et al., 2009). The parent-child relationship quality has further 

been found to predict children’s adjustment 15 years later (e.g., depressive symptoms; 

Raudino et al., 2013). Going beyond children’s psychological functioning and adjustment, 

research has demonstrated that the quality of parent-child interactions is linked to children’s 

prosocial orientation and positive peer relationships (Clark & Ladd, 2000) as well as to 
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academic outcomes such as school readiness and achievement (Estrada et al., 1987). Recent 

work on the COVID-19 pandemic has further shown that family factors (e.g., family 

cohesion, parental mental health, parent-child COVID-19 communication) are associated 

with change in mental health of children (Whittle et al., 2020) and that increased conflict with 

parents predicted increases in depressive symptoms of adolescents and decreases in life 

satisfaction from before to during the pandemic (Magson et al., 2020), underlining the 

potential impact of the pandemic on children’s well-being and development. 

The Present Study 

This study aimed to deepen our understanding of the interplay of COVID-19-induced 

distance learning, the parent-child relationship quality, as well as parental and child affective 

well-being in families’ everyday lives. Specifically, it examined how parent-reported daily 

stressors, distance learning and the amount of parental involvement therein, negative parent-

child interactions, as well as children’s and parents’ daily positive and negative affect are 

interrelated. For this purpose, an online 21-day diary study with parents of school-aged 

children was conducted between end of March and end of April 2020 in Germany. We 

hypothesized that days when parents reported stressors would be days with more negative 

parent-child interactions and lower affective well-being (i.e., higher negative and lower 

positive affect) of parents and children (H1a). We expected the same pattern of associations 

on the between-person level, meaning that parents who, on average across all assessments, 

experienced more stressors would report more negative parent-child interactions and lower 

affective well-being of parents and children (H1b). Furthermore, we expected that days with 

distance learning would be associated with more negative parent-child interactions and lower 

affective well-being of children and parents, above and beyond the effect of daily stressors 

(H2a). That is, days when children were required to work on school-related tasks during the 

COVID-19-induced distance learning period were hypothesized to be days with more 
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negative outcomes compared to days when children were not working on school tasks. The 

same pattern of associations was hypothesized on the between-person level (H2b). In 

addition, we expected that the amount of parental involvement in children’s scholastic 

activities would play an important role: Higher parental involvement in their children’s 

distance learning was expected to be associated with deteriorated parent-child interactions 

and affective well-being of parents and children on the within-person level (H3a) and 

between-person level (H3b). Furthermore, we hypothesized a more negative parent-child 

relationship to be associated with lower positive affect and higher negative affect in both, 

parents and children on a within-person level (H4a) and between-person level (H4b). Based 

on research showing that daily parent-child conflict mediates the link between specific daily 

stressors (i.e., interparental conflict) and well-being (i.e., emotional distress; Chung et al., 

2009), we also tested if negative parent-child interactions accounted for (part of) the 

association of both stressors (H5) and COVID-19-induced distance learning (H6) with 

children’s and parents’ affective well-being on the within-person level (H5a and H6a) and 

between-person level (H5b and H6b). 

Method 

The current data were collected within the PACO study (Psychological Adjustment to 

the COVID-19 pandemic), a comprehensive study addressing the adjustment of parents of 

schoolchildren to the restrictions imposed to slow down the spread of the coronavirus. The 

study consisted of a baseline assessment, a 21-day diary period, and a post assessment after 

the daily diary period. As a detailed description of all variables can be found online 

(https://osf.io/ugkj2/), only measures relevant to the present work are reported here. All data 

and analysis code necessary to reproduce the results reported here as well as a detailed study 

protocol can be found in the Open Science Framework (https://osf.io/ugkj2/).  
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Participants 

The initial sample comprised of 970 participants who at least partially completed the 

baseline assessment. Inclusion criteria for study participation were that participants needed to 

be (1) 18 years or older and (2) living with at least one school child in the same household at 

the time of the assessments. For the present analyses, only those participants who signed up 

for the daily diary part and completed at least one daily assessment were included, yielding 

an analytic sample of N = 562 participants (Mage = 42.79, SDage = 6.12, range = 25-63), most 

of whom (n = 489, 87.0%) were female. These participants were predominantly married (n = 

382, 68.0%), living with their non-marital partner in one common household (n = 64, 11.4%), 

or separated / divorced (n = 64, 11.4%). The remaining participants were single (n = 28, 

5.0%), with a partner, but living in separate households (n = 14, 2.5%), or widowed (n = 9, 

1.6%). Most parents (n = 301, 53.6%) reported that there were two children living in their 

household, and the average number of children living in the household was 2.06 (SD = 0.82). 

Most participants (n = 344, 61.2%) reported a University degree as their highest degree. 

Approximately half of participants reported a net monthly household income of 4000€ or 

more (n = 277, 49.2%), 116 participants (20.6%) reported monthly income between 3000€ 

and 4000€, and 128 participants (22.8%) below 3000€ (41 participants did not provide 

information on income).  

We also asked parents about information on the youngest child in the household, who 

attended school in the school year of the time of assessment. These target children were on 

average 9.74 years old (SD = 2.81, range = 6-19), and the gender proportion was 

approximately even (268 girls, 290 boys, 4 no information). Most children attended 

elementary school (n = 367, 65.3%) or the academic tier of secondary school (Gymnasium; n 

= 135, 24.0%). 
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Procedure 

The PACO study comprised a baseline assessment, a 21-day diary period, and a post 

assessment. All assessments were implemented as online questionnaires on soscisurvey.de. 

Participants could enroll for the study between March 27, 2020 and April 3, 2020 by 

providing informed consent and filling in the baseline questionnaire. At the end of this 

baseline assessments, participants could sign up for the other study parts. Those who did, 

received daily questionnaires for the following 21 days. E-mails containing the link to the 

daily questionnaire were sent out at 7 pm each day and participants were requested to 

complete the survey before going to bed. Questionnaires were deactivated at 5 am the next 

morning. The third study part, a post assessment, took place the day following the daily diary 

period. Among all participants completing the baseline assessment, 40 retail vouchers (50€ 

each) were raffled. When taking part in the daily diary period, participants could enter 

another lottery for 3 iPads and 100 retail vouchers (50€ each). They received one ticket for 

the lottery when completing a daily questionnaire and two tickets when completing the post 

assessment. Study participation was voluntary and could be terminated at any time. The study 

was approved by the Ethics committee of the DIPF | Leibniz Institute for Research and 

Information in Education (Study "Psychologische Anpassung an die Corona-Pandemie"). 

Participants (at least partially) completed 7,747 diaries, corresponding to a compliance rate of 

65.6% (maximum number of data points = 562 participants x 21 days = 11,802). Seventy-

four participants did not complete any daily measures after the first study week. Among the 

488 participants who provided at least one assessment after the first study week, compliance 

was 73.8%. 

Measures 
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Daily Measures 

Distance Learning. Participants were asked whether their child had received learning 

material or school work from their school / teachers at that day (“Did your child receive 

learning materials or tasks from school today?”). In the first week of the study, some 

participants informed us (using open response formats in the daily online questionnaires) that 

their children did not receive materials on a daily basis, but were provided with a work 

package for a week or longer. Therefore, we changed this item to “Has your child worked on 

materials or tasks today for school? This either refers to tasks designed for this particular day, 

or tasks that can be worked on over several days” on April 6 (study day six for the majority 

of participants). Distance learning was assessed at the weekend and during public holidays as 

well, because homework assignments could also be provided for those days. Response 

options were “yes” (coded as 1), “no” (coded as zero), and “do not know” (coded as missing 

value).  

Parental Involvement. The degree to which parents were involved in distance 

learning was assessed with two items measuring the degree to which children learned 

independently or needed parental help: “My child worked on the learning material or tasks 

without problems today, on his/her own.” and “My child needed a lot of support while 

working on the learning material or tasks today.”. These items were answered on a 7-point 

Likert scale (1 = “completely disagree” to 7 = “completely agree”), with responses to the first 

item being recoded so that higher scores indicated more parental involvement in learning. 

The two items were correlated on both the within-person level, r = .703, and on the between-

person level, r = .934. Responses to the two items were averaged per participant and day. We 

note that the responses on these items have been reported as capturing learning independence 

in different work using the data from the same sample (Blume et al., 2021). We chose to 

reverse code the responses and to use reverse coded daily learning independence as a measure 
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of daily parental involvement in order to remain consistent with prior work in this area that 

has targeted parental assistance as predictor of child and parental well-being (Pomerantz et 

al., 2005). 

Stressor Occurrence. Based on previous work (Almeida et al., 2002; Brose et al., 

2011), parents indicated whether any of the following events, that people could find irritating 

or disturbing, had occurred on that day (1 = “no”; 2 = “yes”): argument or disagreement; 

negative event involving a friend or family member; negative health-related event; negative 

work-related event; negative event in the household; negative event during leisure time; 

negative event involving financial problems; other negative event. A dichotomous variable 

was created for each participant and day, indicating whether at least one stressor had occurred 

on this day (coded as 1) or not (coded as 0). 

Negative Parent-Child Interactions. Using on a 7-point Likert scale (1 = 

“completely disagree” to 7 = “completely agree”), participants indicated whether (1) they 

found it hard to assert themselves with respect to their child on that day; (2) they found that 

taking care of their child was exhausting on that day; (3) they had disagreements with their 

child on that day. Responses to the three items were averaged per participant and day. 

Internal consistency, estimated as multilevel McDonald’s ω (Geldhof et al., 2014), was 

estimated as .75 (within) and .92 (between).  

Parental Affect. Participants rated the extent to which they experienced each of eight 

emotional states on that day (afraid, angry, sad, worried, happy, cheerful, balanced, and 

relaxed). The items were answered on a 7-point Likert scale 1 = “not at all” to 7 = “very”). 

Daily parental positive affect was computed as the average of the four items happy, cheerful, 

balanced, and relaxed (ω = .86 (within) / .94 (between)), and daily parental negative affect 

was computed as the average of the items afraid, angry, sad, and worried (ω = .68 (within) / 

.89 (between)). 
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Child Affect. Parents also indicated the extent to which their child had experienced 

emotional states on that day. We used the same items for the assessment of parental affect 

and computed daily child positive affect (ω = .84 (within) / .91 (between)) and daily child 

negative affect (ω = .66 (within) / .87 (between)) as the average of four items each. 

Covariates 

We controlled for a set of covariates in all models. On the person level, we included 

the target child’s age (in years), gender (coded as 0 for girls, 1 for boys), and school type 

(with the academic tier of secondary school coded as 0, and all other school types as 1), the 

number of children living in the household, parental relationship status (coded as 1 for 

participants who were married or in a permanent relationship, 0 otherwise), working hours 

(two dummies coding if participants worked full time or part time at the beginning of March 

2020), and current employment situation. We assessed parental employment situation with 

three items inquiring about their employment status in early March 2020, whether and how 

their employment status had changed due to the COVID-19 pandemic, and where they 

pursued their employment (i.e., from home or outside the home). Responses to these three 

items were combined into one variable coding participants’ current employment situation: 

unemployed (n = 88), currently working outside the home (n = 137), working from home, but 

having already worked from home before the COVID-19 pandemic (n = 33), or changed to 

working from home in response to the COVID-19 pandemic (n = 302). For the following 

analyses, three dummy variables were created that were coded as 1, if participants were 

currently unemployed, worked outside their home, or worked from home and had been 

working from home before the pandemic, respectively (0 otherwise). Hence, participants who 

were working from home but had not worked from home before the pandemic served as the 

reference category in the analyses. On the daily level, we controlled for whether or not the 

current day was a regular school day. The variable school day was coded as zero on 
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weekends and on all assessments occurring on public holidays or during the Easter vacation 

(coded 1 on regular weekdays outside the Easter vacation). Since start and end of the Easter 

vacation varied by federal state, we determined these dates via participants’ zip codes. 

Consequently this covariate is missing for participants who did not enter a (valid) zip code (n 

= 10). 

Data Analyses 

We used multilevel models to analyze the daily diary data, given the nested data 

structure with daily observations (Level 1) nested within participants (Level 2). In a first step, 

five multilevel models were estimated with one of the following variables as dependent 

variables: negative parent-child interactions (Model 1a), parental positive affect (Model 2a), 

parental negative affect (Model 3a), child positive affect (Model 4a), and child negative 

affect (Model 5a). In all of these models, the dichotomous variables daily stress and daily 

distance learning were centered on their person means (i.e., each participants’ proportion of 

days with stressors and distance learning, respectively) and included as Level-1 predictors. 

The person means of these variables were grand-mean centered and added as Level-2 

predictors. With this procedure, the estimated effects of the Level-1 predictors are pure 

estimates of the respective within-person effects and the estimated effects of the Level-2 

predictors are pure estimates of the respective between-person effects (Wang & Maxwell, 

2015). Child gender and school type, as well as parental relationship status, the two working 

hours dummies, the three parent employment dummies and school day were entered as 

dichotomous variables (coded 0/1). Child age was centered on 10 years, number of children 

was coded continuously with one child coded as 0. Random effects for the two Level-1 

predictors were estimated to allow for the within-person effect of stressors and distance 

learning to vary across participants; all random effects (the two slopes and the intercept) were 

allowed to covary. 
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In the second step, we replaced the predictor distance learning by daily parental 

involvement (Level-1 predictor centered on the person mean and Level-2 predictor centered 

on the grand mean). Note that this variable was only assessed on days when parents reported 

that their child had worked on school-related tasks today (only if distance learning = 1). The 

five multilevel models estimated in the first step were then re-estimated with this predictor 

(Models 1b – 5b).  

In a last step, we tested if the postulated effects of distance learning and stressor 

occurrence on parents’ and children’s affect might partially be accounted for by daily parent-

child interactions. To that end, we estimated a multilevel mediation model in Mplus (see 

Figure 1). Random slopes were estimated for all central Level-1 effects in the model (i.e., the 

a-paths = effects of stressors and distance learning on parent-child interactions; the b-paths = 

the effects of parent-child interactions on the four affective well-being measures; and the 

direct effects of stressors and distance learning on the four affective well-being measures); 

we also estimated the covariances among the six a- and b-paths. The eight indirect effects on 

the within-person level were estimated as a*b + covab, where covab represents the covariance 

of the two random effects (see Kenny et al., 2003; Preacher et al., 2010). An analogous 

mediation model was also estimated at the between-person level. Here, the indirect effects 

were estimated as the product of the two corresponding regression coefficients. For these 

analyses, we used the Bayesian estimator in Mplus, which enables latent person-mean 

centering of the dichotomous predictors (stress, distance learning) that is required to yield 

unbiased estimates of within- and between-person mediation effects (Asparouhov & Muthén, 

2019).  

Multilevel models were estimated with the nlme package (Pinheiro et al., 2019) in R 

using restricted maximum likelihood estimation and the packages default estimation of 

degrees of freedom. For the multilevel mediation model, the Mplus default (diffuse) priors 
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were used for the analyses. Two Markov Chain Monte Carlo (MCMC) chains were employed 

with a 50% burn-in, 3000 iterations, and a thinning factor of 50. 

Results 

Table 1 depicts descriptive statistics of the main study variables.  

Multilevel Models  

The results of the multilevel models are presented in Table 2. Supporting H1a, we 

found that on days when parents reported the occurrence of at least one stressor, they reported 

more negative parent-child interactions, b = .728, p < .001, lower parental positive affect, b = 

-.730, p < .001, higher parental negative affect, b = .759, p < .001, lower child positive affect, 

b = -.457, p < .001, and higher child negative affect, b = .407, p < .001. In line with H1b, 

statistically significant associations of stressors with these variables were also found on the 

between-person level. Largely supporting H2a, the analyses showed that on days when 

children were working on school tasks, parents reported more negative parent-child 

interactions, b = .202, p < .001, lower parental positive affect, b = -.150, p < .001, lower child 

positive affect, b = -.189, p < .001, and higher child negative affect, b = .068, p = .009. 

Partially contrary to our expectations in H2a, parental negative affect was not higher on days 

with distance learning compared to days without distance learning, b = .053, p = .070. 

Contrary to H2b, distance learning was not significantly associated with any of the dependent 

variables on the between-person level, p > .164 for all.  

Considering the effects of covariates included in the models reported in Table 2, we 

found that on school days compared to weekends or days during the Easter vacation, parents 

reported worse parent-child interactions, b = .224, p < .001, lower parental b = -.169, p < 

.001, and child positive affect, b = -.127, p < .001, and higher parental, b = .067, p = .018, 

and child negative affect, b = .069, p = .006. Covariates at the between-person level had the 

following effects: When the youngest school-aged child in the household was a boy 
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(compared to a girl), parents reported worse interactions with this child, b = .198, p = .010, 

lower parental positive affect, b = -.158, p = .042, and lower child positive affect, b = -.182, p 

= .006. Parents of older children reported less negative parent-child interactions, b = -.059, p 

= .001 than parents of younger children. Compared to parents who worked outside their home 

before the pandemic and worked from home in response to the pandemic, parents working 

outside their home reported less negative parent-child interactions, b = -.211, p = .026, as 

well as less parental, b = -.221, p = .016, and child negative affect, b = -.233, p = .002. 

Participants who were married or in a permanent relationship reported lower parental, b = -

.220, p = .036, and child negative affect, b = -.216, p = .009. 

When considering only days when children worked on tasks for school, findings 

supported H3a, suggesting more negative outcomes on days when parents were more 

involved in children’s distance learning (see Table 3). Specifically, days with more parental 

involvement (i.e., less independent learning of children) were days with more negative 

parent-child interactions, b = .207, p < .001, lower parental positive affect, b = -.068, p < 

.001, higher parental negative affect, b = .052, p < .001, and lower child positive affect, b = -

.133, p < .001, as well as higher child negative affect, b = .093, p < .001. The same pattern of 

associations emerged on the between-person level, supporting H3b.  

Multilevel Mediation Model 

Visually inspecting the trace plots and autocorrelation plots of the parameter estimates 

suggested that the two MCMC chains converged successfully (maximum potential scale 

reduction = 1.002). Results of the multilevel mediation model are summarized in Table 4 and 

Figure 1. As can be seen in this figure, our findings supported H4a and H4b, as negative 

parent-child interactions were linked to higher parental and child negative affect and to lower 

parental and child positive affect on both, the within- and between-person level.  



DISTANCE LEARNING AND AFFECTIVE WELL-BEING IN TIMES OF COVID-19 

19 

 

The total effects of daily stressor experience on the four outcome variables (parental 

and child affective well-being) were statistically meaningful on both the between-person 

level and the within-person level. Furthermore, both the direct effects and the indirect effects 

were statistically meaningful. Together, these results are in line with H5a and H5b, assuming 

that part (but not all) of the effects of daily stressors on both parental and child affective well-

being can be accounted for by negative parent-child interactions. The proportions of indirect 

effect to total effect were larger for child well-being (within: 48.3% and 39.2%; between: 

87.2% and 69.8%) than for parental well-being (within: 15.3% and 6.7%; between: 53.3% 

and 40.1%), suggesting that stress has a relatively stronger direct effect on parental than on 

child well-being. 

Considering distance learning, we did not find effects on the outcome variables on the 

between-person level (see also Table 2). On the within-person level, all indirect effects of 

distance learning were statistically significant, except the indirect effect on child positive 

affect. However, only the total effect on child positive affect was statistically meaningful, b = 

-.076 [-.114, -.037]. Hence, H6a and H6b were not supported by the data, as there was no 

consistent evidence for indirect effects of distance learning on any of the four well-being 

measures via negative parent-child interactions on either the within-person level or the 

between-person level. 

Supplementary Analyses 

Random variance associated with the effects of stressors and distance learning on the 

outcome variables (see Table 2) suggested that the within-person effects of these two 

variables differed across participants. Figure 2 depicts the heterogeneity of the within-person 

effects of distance learning on the five outcome variables across participants (see Online 

Supplement S2 for heterogeneity in the effects of stress). This figure illustrates that the 

observed heterogeneity in the effects of distance learning was more pronounced for the 
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outcomes negative parent-child interactions and negative affect: Whereas for 91% of all 

participants, the estimated effect of distance learning on child and parental positive affect was 

in the same direction as the fixed effect, the proportions were somewhat lower for negative 

parent-child interactions (82%), child negative affect (82%), and parental negative affect 

(74%). This suggests that not only the size, but also the direction of the effect of distance 

learning may differ across families – in particular for negative outcomes (negative parent-

child interactions, negative affect). We note, however, that the point estimates of these 

person-specific effects are contaminated with measurement error (Liu et al., 2021; Neubauer 

et al., 2020) and therefore need to be interpreted carefully. By contrast, there was almost no 

variation in the direction of the effects of stress on the five outcome variables across 

participants (see Online Supplement S2), indicating that all participants reported increased 

parental negative affect and diminished parental positive affect, for instance, on days with 

elevated stress. Furthermore, estimated correlations between person-specific regression 

coefficients of the effects of distance learning vs. stress on the five outcomes were relatively 

small (range: -.14 to .32; see Online Supplement S3), suggesting that individuals’ affect was 

differentially associated with distance learning and stressors.  

Conducting a number of purely explorative analyses, we examined if these differences 

in within-person associations were related to child age, child gender, school type, parental 

working hours, parental relationship status, parental employment status, or the proportion of 

days with stressors or distance learning. Given the large number of exploratory tests, we 

applied a more stringent α-level of .01 to all tests to avoid excessive Type-I error inflation. 

None of the 130 cross-level interaction effects was significant (p > .027, for all). 

Based on the unexpected finding that distance learning exhibited significant effects on 

negative parent-child interactions on the within-person level, but not on the between-person 

level, whereas stress showed the same pattern of significant effects on both levels, we 
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conducted additional analyses. Potentially both, too much distance learning and too little 

distance learning might be maladaptive for the parent-child relationship, with too much 

distance learning overburdening children and parents, and too little distance learning 

indicating no support on part of the schools during school closings. We therefore explored 

whether the effects of distance learning on parent-child interactions might be quadratic on the 

between-person level. These analyses revealed a significant quadratic effect of distance 

learning on negative parent-child interactions (see Figure 3), b = 1.572, p = .008, but no 

significant quadratic effect of stress, b = .243, p = .609, suggesting that parent-child 

interactions were worse in families with distance learning on (almost) no days or on (almost) 

all days compared to families who reported distance learning on a subset of days.  

Lastly, since the stressor variable included instances of arguments or disagreements 

with others, associations with negative parent child-interaction might have been inflated if 

parents coded conflicts with their children as one of these stressors. We therefore repeated the 

analysis with a new stressor variable that did not include arguments or conflicts, negative 

events involving a friend or family member, negative events in the household, and negative 

events during leisure time. This did largely not alter the pattern of results, however, with 

three exceptions: the within-person effect of distance learning on parental negative affect 

(Model 3a) was now also statistically significant, b = .067, p = .026. Further, in the mediation 

model (in which stressors and distance learning were also entered simultaneously), the total 

and indirect effects of distance learning on both parental and child positive affect on the 

within-person level were significantly negative in these sensitivity analyses. The indirect 

effects of stress on parental positive and negative affect were no longer statistically 

meaningful. 
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Discussion 

The present study examined how distance learning and parents’ involvement therein 

was associated with parent-child interactions as well as parents’ and children’s affective well-

being during COVID-19-related school closures in Germany. 

On days when children worked on school tasks at home, parents indicated more 

negative parent-child interactions as well as higher child negative affect and lower parental 

and child positive affect (H2a). This means that, irrespective of how much parents were 

involved in children’s daily learning at home, days with distance learning were days on 

which parents had difficulties to assert themselves against the child or reported more 

disagreements with the child, for instance. Giving another example, on these days, parents 

indicated that they and their child were less happy, cheerful, balanced, and relaxed, and that 

their child also experienced more anxiety, sadness, anger, and worries than on days without 

distance learning. However, there was no significant link between distance learning and 

parental negative affect, suggesting that when children worked on school tasks, their mother 

or father did not necessarily report higher feelings of, e.g., anger or sadness that day.  

Considering children’s dependence on parents when completing school tasks, we 

found that higher parental involvement in children’s distance learning was linked to more 

negative outcomes, that is, worse parent-child interactions, higher parental and child negative 

affect, and lower parental and child positive affect. We consistently found these effects on the 

within-person (H3a) and between-person level (H3b). These findings are consistent with prior 

studies showing that parental involvement in homework (and distance learning; Lades et al., 

2020) is linked to heightened negative affect in parents (Pomerantz et al., 2005) and children 

(Katz et al., 2012). However, while parental homework involvement was not linked to 

positive affect of parents or children in these prior studies, the present work demonstrated 

that distance learning (vs. no distance learning) as well as parental involvement therein were 
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negatively associated with both, parental and child positive affect. Moreover, when 

controlling for the interrelations among parents’ and children’s affective well-being, only the 

effect of distance learning on children’s positive affect remained significant (see total effect 

estimates in Table 4), suggesting that this was the most robust effect. Taken together, these 

results imply that being partly responsible for the education of one’s children is more globally 

linked to the affective well-being of parents and children than the lighter version of assisting 

children in completing their homework.  

Notably, the within-person effects of distance learning and parental involvement 

therein on negative parent-child interactions and affective well-being emerged over and 

above the effects of general daily stressor occurrence. As the stressor variable comprised also 

events that potentially involved the child (e.g., arguments or conflicts, negative events in the 

household), we performed sensitivity analyses excluding such events. In these analyses, the 

effect of distance learning on parental negative affect (which had been insignificant in the 

main analyses) was significant and positive. This indicates that when controlling for family 

stressors (that might be related to distance learning), distance learning per se was not 

associated with heightened negative affect in parents, but when controlling only for stressors 

that were non family-related (work, health, finances), distance learning was associated with 

increased negative affect in parents. 

We found that on days when parents experienced stressors, they reported more 

negative parent-child interactions, higher parental and child negative affect, and lower 

parental and child positive affect (H1a). Finding parental stressors to be related to parental 

and child affective well-being on a daily basis supports previous work emphasizing the 

interrelations among parental and child functioning (Schermerhorn et al., 2010) and extends 

previous between-person research showing that parents’ distress during crises spills over to 

their children (Chemtob et al., 2010; Eltanamly et al., 2019; Romero et al., 2020).  
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On the between-person level, however, distance learning per se was not associated 

with any of the outcomes (H2b), while stressor occurrence exhibited the same pattern as on 

the within-person level (H1b). Hence, parents who frequently experienced daily stressors 

across all assessments, reported more negative parent-child interactions and lower affective 

well-being of parents and children. By contrast, the average number of days with distance 

learning was not linked to the parent-child relationship quality or affective well-being, 

suggesting that distance learning cannot be equated with just another daily stressor. Further 

exploring this unexpected finding, we found evidence for a quadratic effect: Parent-child 

interactions were worse in families in which children worked on school tasks either very 

rarely during the study or on approximately all days of the study compared to families in 

which children worked on school tasks on a subset of days. Possible explanations for this 

finding might be that, on the one hand, children who nearly never worked on school tasks at 

home had to be cared for more intensively (e.g., to counteract boredom or to keep children 

out of mischief), which likely negatively affects the parent-child relationship. On the other 

hand, children who worked on school tasks almost every day potentially, in sum, needed 

more parental involvement in completing the tasks, which might also put strain on the parent-

child relationship. Supporting this assumption, parent-child interactions on average were 

more positive when children worked on school tasks very independently.  

Previous research showed that parental stress (e.g., financial strain) is linked to a more 

negative parent-child relationship quality (Chung et al., 2020) and that the quality of parent-

child interactions is associated with subsequent changes of child well-being (Branje et al., 

2010; Sentse et al., 2009). Building upon this, we tested whether negative parent-child 

interactions were linked to lower affective well-being of parents and children (H4), and 

whether the effects of distance learning and stressors on parental and child affective well-

being might (in part) be mediated by negative parent-child interactions (H5 and H6). On the 
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within-person (H4a) and between-person level (H4b), negative parent-child interactions were 

associated with higher child and parental negative affect and lower child and parental positive 

affect. Furthermore, we found indirect effects of daily stressors on affective well-being of 

both parents and children on both levels (H5a and H5b). This pattern of results is consistent 

with the assumption that negative parent-child interactions might in part mediate the effects 

of stressors on parental and child well-being. Examining the proportion of indirect to total 

effect, we found that parental stressor occurrence was primarily indirectly associated with 

child well-being in that it was related to negative parent-child interactions, which were, in 

turn, linked to lower affective well-being of children. In contrast, parental stressor occurrence 

was rather directly linked to parental well-being, without a strong mediation via parent-child 

interactions. Furthermore, sensitivity analyses revealed that when considering stressors 

exclusive of family stressors, parental stressor occurrence was only directly linked to 

affective well-being of parents, but not via parent-child interactions. In contrast, there was no 

consistent evidence for negative parent-child interactions to mediate the effects of distance 

learning on any of the four well-being outcomes on either the within-person (H6a) or the 

between-person level (H6b). 

In exploratory analyses, we aimed at further understanding the differences between 

families in the daily links of distance learning and stressors with parent-child interactions and 

affective well-being. Supporting our notion that the effects of distance learning are 

distinguishable from those of daily stressors, we found larger differences between families in 

the effects of distance learning than in the effects of stressors on the five outcomes. That is, in 

almost all families, encountering a stressor was associated with more conflicts between 

parents and children and with parents having a hard time asserting themselves against their 

child, and with higher negative affect, for instance. By contrast, families differed more 

pronouncedly in whether distance learning was linked to better or worse parent-child 
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interactions. For instance, while for 82% of families, distance learning was associated with 

worse parent-child interactions, it was associated with better parent-child interactions for 

18% of families. This implies that distance learning is not a stressor per se, but might also 

represent a resource in some families (e.g., when distance learning works well, parents and 

children might have a good time together). These findings are consistent with heterogeneity 

in outcome patterns during COVID-19 documented in prior work (Janssen et al., 2020; 

McCrory Calarco et al., 2020). For instance, McCrory Calarco et al. (2020) showed that some 

mothers with increased parenting time reported lower well-being, whereas others experienced 

spending more time with their children as a source of joy. Further highlighting the differences 

between distance learning and parental stress, we found rather low correlations between 

either effects on the outcomes across families. For instance, in families in which parental 

stressor occurrence was strongly linked to negative parent-child interactions, distance 

learning was not necessarily linked to better or worse negative parent-child interactions. 

Altogether, the present study illustrates one burden that lies on families as a result of 

school closures and associated distance learning during the COVID-19 pandemic. 

Considering the importance of a good parent-child relationship for healthy child development 

and family functioning (Bronfenbrenner, 1986; Raudino et al., 2013; Sentse et al., 2009), the 

current findings emphasize the need for measures and interventions to decrease family strain 

during the COVID-19 pandemic and other crises alike. In the face of crises, well-regulated 

structures, roles, and routines at school (Ager et al., 2010; Betancourt et al., 2010) and within 

the family system (Crespo et al., 2013; Harrist et al., 2019) have been identified as protective 

factors associated with children’s successful adaptation and well-being. Thus, to attenuate the 

downstream consequences of the disruptions of family life, parents should invest in 

developing new rituals and routines in daily life during the COVID-19 pandemic. In this 

regard, providing children with autonomy support might aid in improving parents’ and 
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family’s adjustment to the pandemic (Neubauer et al., 2021). Besides, online interactions 

and/or live communication between teachers and students might decrease the burden of 

parents as replacing educators in the learning process of their children. As such, live contact 

hours were found to facilitate children’s learning on their own (Bansak & Starr, 2021) and 

research in different countries documented the importance of and parents’ wish for more 

teacher-student and teacher-parent interactions and live communication (Harper et al., 2021; 

Miguel et al., 2021; Wildemann & Hosenfeld, 2020). However, more than half of the queried 

school personnel in Germany indicated that schools are not (or rather not) technically 

sufficiently equipped for web-based schooling (Huber et al., 2020), highlighting the need to 

invest in a better digital infrastructure in the German educational system. Another possibility 

to support parents during times of distance learning would be to disseminate information 

about the learning process in general and how to assist children during school tasks (e.g., how 

to structure learning sessions or how to explain certain curricula). It is conceivable that 

increasing parents’ knowledge in this matter might help to enhance parents’ perceived 

support of schools and teachers, maximize the sufficiency of parental involvement in 

children’s distance learning, and thus diminish the potential for parent-child conflicts. 

Limitations  

The present research is limited in several ways. First, it was conducted with a 

convenience sample of parents in Germany, limiting the generalizability of findings. 

Furthermore, the sample was positively selected (i.e., high education and high income), 

possibly because less well-off parents did not have time to complete the survey (see Romero 

et al., 2020). This may have led to an underestimation of the level of stress, as low-income 

and lower-middle class parents have been found to experience more instrumental and 

financial distress during COVID-19 (Chen et al., 2021). However, recent research indicates 

that especially high-income and education groups show diminished well-being during 
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COVID-19 (Daly et al., 2021; Guo et al., 2021) and are more prone to experience stress over 

structuring and planning distance learning than parents with a lower socioeconomic status 

(Chen et al., 2021). Altogether, more research is needed to identify the possible differential 

effects that COVID-19-induced distance learning has on families with varying socioeconomic 

backgrounds. 

Second, it further has to be considered that the present sample mainly consisted of 

women. Although there is evidence that mothers and fathers report highly similar parent-

child interactions (Mastrotheodoros, Van der Graaff et al., 2020), previous research also 

suggests that mother-child and father-child relationships might be differently related to 

outcomes (Branje et al., 2010). Most likely, the interplay between maternal and paternal 

parenting is of importance as well (Meunier et al., 2012). Therefore, future research should 

assess mother-child and father-child interactions separately as well as include a specific 

measure of the mother-father relationship quality to shed further light on the daily interplay 

(and spillover) among these variables (see Gao & Cummings, 2019).  

Third, the present study was based on parent-report only, that is, children’s positive 

and negative affect were reported by parents as well. Relations among variables that are 

reported by the same individual are likely overestimated (see Huang et al., 2019; 

Mastrotheodoros, Van Lissa et al., 2020). Therefore, in the present study, the association 

among parental and child affect and the associations between parent-child interactions and 

parental and child affect might be overestimated (perception bias). 

Fourth, we focused on negative parent-child interactions in this work. Further research 

should include positive parent-child interactions as a potential resilience factor. As such, the 

restrictions associated with the COVID-19 pandemic (e.g., social distancing and home 

confinement) also provide opportunities for family members to spend more time together 

(Gambin et al., 2020). Future research should assess whether having a good time as a family 
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by playing or cooking together, for instance, can serve as a buffer for negative parent-child 

interactions occurring during distance learning.  

Fifth, the indirect effects in the mediation model can only be meaningfully interpreted 

in terms of a causal mediation model when assuming a temporal order of constructs and that 

there are no unobserved third variables accounting for the observed associations (no other 

common causes). Drawing such conclusions from observational data is difficult and requires 

knowledge of the causal network of variables. We attempted to control for these concerns by 

including potentially relevant covariates, but we note that there may of course be other 

relevant common causes that were not statistically controlled for in our analyses.  

Conclusion 

Worldwide school closures as a response to the COVID-19 pandemic have transferred 

children’s scholastic activities to the homes. This required an increased amount of parental 

involvement in their children’s education, during times when many parents were also 

struggling with other consequences of the pandemic (i.e., financial strain). The present 

findings highlight that the effects of distance learning diverge from those of daily stressors, 

indicating that distance learning is not just another daily stressor that is piled on parents 

during the school closures. Our findings suggest that on average distance learning and 

parental involvement therein were associated with more negative parent-child interactions 

and lower affective well-being of both, parents and children, but that there were noticeable 

differences between families in these effects. These findings emphasize the need for 

measures to increase the support for parents of school-aged children during times of distance 

learning. 
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Tables and Figures 

Table 1 

Descriptive Statistics of the Main Study Variables 

  Correlations  

  1 2 3 4 5 6 7 8 Mean (SD 

between) 

1 Home-

schooling 

- .141 

[.022, .260] 

- .050 

[-.065, .165] 

-.016 

[-.129, .102] 

.008 

[-.111, .123] 

-.083 

[-.192, .034] 

.069 

[-.049, .186] 

0.41 

2 Stressor 

Occurrence 

.168 

[.127, .210] 

- .199 

[.091, .307] 

.421 

[.328, .503] 

-.348 

[-.436, -.256] 

.486 

[.405, .562] 

-.300 

[-.395, -.198] 

.405 

[.310, .491] 

0.43 

3 Parental 

Involvement 

- .163 

[.110, .214] 

- .467 

[.378, .543] 

-.231 

[-.326, -.128] 

.210 

[.113, .304] 

-.315 

[-.404, -.216] 

.289 

[.196, .375] 

3.39 (1.23) 

4 Negative 

Parent-Child 

Interactions 

.210 

[.180, .239] 

.406 

[.378, .433] 

.303 

[.266, .338] 

- -.512 

[-.577, -.439] 

.569 

[.501, .627] 

-.597 

[-.658, -.530] 

.691 

[.633, .739] 

2.47 (0.96) 

5 Parental PA -.192 

[-.223, -.161] 

-.474 

[-.500, -.448] 

-.155 

[-.195, -.116] 

-.389 

[-.408, -.369] 

- -.708 

[-.752, -.658] 

.772 

[.727, .810] 

-.560 

[-.621, -.492] 

4.61 (0.89) 

6 Parental NA .097 

[.065, .126] 

.494 

[.468, .519] 

.121 

[.084, .159] 

.327 

[.307, .348] 

-.595 

[-.610, -.579] 

- -.525 

[-.595, -.452] 

.756 

[.712, .794] 

2.45 (0.98) 

7 Child PA -.213 

[-.244. -.185] 

-.339 

[-.369, -.309] 

-.268 

[-.304, -.232] 

-.486 

[-.504, -.468] 

.474 

[.456, .491] 

-.333 

[-.354, -.313] 

- -.657 

[-.707, -.601] 

5.21 (0.76) 

8 Child NA .105 

[.075, .134] 

.315 

[.285, .344] 

.194 

[.158, .230] 

.437 

[.419, .458] 

-.314 

[-.335, -.292] 

.404 

[.384, .423] 

-.568 

[-.583, -.551] 

- 2.04 (0.75) 

 SD within - - 1.42 1.10 0.95 0.90 0.85 0.77  
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 ICC - - .430 .430 .470 .542 .445 .485  

Note. Two separate multilevel structural equation models were used to estimate the descriptive statistics: In the first model all variables except 

parental involvement were included, in the second model all variables except distance learning were included. Because parental involvement was 

assessed only on days with distance learning, the correlation between these two variables cannot be estimated. To estimate the correlations, a 

Bayesian estimator was used in these models in order to model distance learning and stressor occurrence as categorical variables. The numbers 

in square brackets therefore represent the 95% credible intervals of the correlations. Within-person correlations are depicted below the diagonal, 

between-person correlations above the diagonal. PA = positive affect; NA = negative affect. 
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Table 2 

Results of Multilevel Models With Distance Learning as Predictor 

 Negative 

Interactions 

Parental Positive 

Affect 

Parental Negative 

Affect 

Child Positive Affect Child Negative 

Affect 

 Model 1a Model 2a Model 3a Model 4a Model 5a 

 Fixed Effects 

Intercept 2.236* (.225) 4.576* (.226) 2.517* (.228) 5.298* (.194) 2.035* (.178) 

Within-person effects      

   Distance learning .202* (.039) -.150* (.031) .053 (.029) -.189* (.029) .068* (.026) 

   Stressor .728* (.039) -.730* (.029) .759* (.029) -.457* (.028) .407* (.025) 

Between-person effects      

   Distance learning .137 (.169) .009 (.168) -.133 (.168) -.201 (.144) .031 (.133) 

   Stressor 1.254* (.137) -1.154* (.136) 1.633* (.137) -.801* (.117) 1.028* (.108) 

Covariates      

   School day a .224* (.035) -.169* (.030) .067* (.028) -.127* (.027) .069* (.025) 

   Child age -.059* (.018) -.009 (.018) .009 (.019) -.031 (.016) -.014 (.015) 

   Child gender b .198* (.077) -.158* (.078) .081 (.078) -.182* (.067) -.006 (.061) 

   Number of children    

in household 

.062 (.050) -.034 (.050) .008 (.050) -.024 (.043) -.001 (.039) 

   Work: outside -.211* (.094) .130 (.093) -.232* (.096) .108 (.082) -.233* (.075) 

   Work: from home as 

before 

.064 (.169) -.187 (.170) .042 (.171) -.221 (.146) .240 (.134) 

   Work: no work -.218 (.158) .224 (.160) .022 (.161) .111 (.137) .021 (.125) 

   Working hours: full 

time 

-.138 (.172) .238 (.173) -.086 (.175) -.006 (.148) .166 (.136) 

   Working hours: part 

time 

-.138 (.165) .140 (.167) .012 (.168) -.167 (.142) .224 (.131) 

   School type c .015 (.116) -.154 (.116) .145 (.117) .056 (.100) .035 (.092) 

   Relationship status d -.008 (.104) .143 (.104) -.220* (.104) .116 (.089) -.216* (.082) 
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 Random effects  

(standard deviations) 

Intercept  .850 .834 .854 .714 .667 

Distance learning .449 .269 .254 .296 .216 

Stressor .515 .287 .344 .335 .283 

Residual .995 .860 .811 .785 .733 

Note. Table depicts unstandardized coefficients (standard errors for fixed effects in parentheses). Number of observations = 7,269 - 7,291; 

Number of participants = 538 - 540.  

a 0 = during the weekend or Easter vacation, 1 = school day; b 0 = female, 1 = male; c 0 = secondary school, academic tier (“Gymnasium”), 1 = 

other school type; d 0 = not married or in permanent relationship, 1 = married or in permanent relationship. 

*p < .05.
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Table 3 

Results of Multilevel Models With Parental Involvement as Predictor 

 Negative 

Interactions 

Parental Positive 

Affect 

Parental Negative 

Affect 

Child Positive Affect Child Negative 

Affect 

 Model 1b Model 2b Model 3b Model 4b Model 5b 

   Fixed Effects   

Intercept 2.996* (.247) 4.339* (.250) 2.739* (.254) 5.072* (.209) 2.285* (.191) 

Within-person effects      

   Parental Involvement .207* (.018) -.068* (.014) .052* (.014) -.133* (.014) .093* (.013) 

   Stressor .655* (.057) -.653* (.043) .686* (.044) -.376* (.042) .360* (.041) 

Between-person effects      

   Parental Involvement .300* (.030) -.091* (.030) .087* (.030) -.170* (.025) .124* (.023) 

   Stressor 1.057* (.147) -1.035* (.147) 1.561* (.150) -.601* (.123) .878* (.113) 

Covariates      

   School day a .190* (.044) -.156* (.038) .036 (.038) -.142* (.035) .031 (.033) 

   Child age -.078* (.021) -.016 (.021) .012 (.021) -.053* (.017) -.020 (.016) 

   Child gender b .180* (.084) -.095 (.085) .011 (.086) -.133 (.071) -.076 (.065) 

   Number of children in 

household 

.012 (.054) -.052 (.055) .024 (.056) -.004 (.046) -.015 (.042) 

   Work: outside -.343* (.102) .167 (.104) -.266* (.106) .183* (.087) -.230* (.079) 

   Work: from home as 

before 

-.284 (.188) -.067 (.190) -.150 (.193) .089 (.159) .087 (.145) 

   Work: no work -.344* (.170) .336 (.172) -.062 (.175) .199 (.144) -.107 (.131) 

   Working hours: full 

time 

-.267 (.186) .349 (.188) -.215 (.191) .087 (.157) .033 (.143) 

   Working hours: part 

time 

-.333 (.178) .261 (.180) -.102 (.183) -.028 (.151) .131 (.137) 

   School type c -.135 (.126) -.161 (.128) .146 (.130) .024 (.107) -.011 (.097) 

   Relationship status d -.074 (.114) .185 (.116) -.279* (.117) .032 (.097) -.190* (.088) 
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 Random effects  

(standard deviations) 

Intercept  .803 .839 .861 .690 .638 

Parental Involvement .161 .089 .090 .118 .121 

Stressor .541 .248 .305 .366 .362 

Residual .984 .834 .820 .751 .716 

Note. Table depicts unstandardized coefficients (standard errors for fixed effects in parentheses). Number of observations = 2,824 - 2,828; 

Number of participants = 513 - 514.  

a 0 = during the weekend or Easter vacation, 1 = school day; b 0 = female, 1 = male; c 0 = secondary school, academic tier (“Gymnasium”), 1 = 

other school type; d 0 = not married or in permanent relationship, 1 = married or in permanent relationship. 

*p < .05. 
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Table 4 

Results of the Multilevel Mediation Model 

Effect Total Effect Direct Effect Indirect Effect Proportion indirect to 

total effect 

Within-Person     

   Distance learning  Parental PA -.032 [-.069, .008] -.013 [-.051, .027] -.019 [-.034, -.003] - 

   Distance learning  Parental NA -.027 [-.062, .009] -.046 [-.080, -.009] .018 [.005, .032] - 

   Distance learning  Child PA -.076 [-.114, -.037] -.060 [-.096, -.026] -.015 [-.035, .004] - 

   Distance learning  Child NA .012 [-.023, .047] -.005 [-.038, .028] .017 [.001, .034] - 

   Stressor  Parental PA -.436 [-.471, -.402] -.369 [-.405, -.333] -.067 [-.084, -.050] 15.3% [11.5%, 19.3%] 

   Stressor  Parental NA .468 [.432, .504] .436 [.398, .473] .031 [.016, .047] 6.7% [3.4%, 10.2%] 

   Stressor  Child PA -.253 [-.288, -.216] -.130 [-.164, -.098] -.122 [-.144, -.102] 48.3% [40.4%, 57.3%] 

   Stressor  Child NA .248 [.212, .280] .150 [.115, .182] .097 [.080, .114] 39.2% [32.5%, 47.4%] 

Between-Person     

   Distance learning  Parental PA .031 [-.195, .251]   .041 [-.158, .240]   -.008 [-.111, .092]   - 
   Distance learning  Parental NA -.076 [-.309, .153]   -.087 [-.289, .117]   .010 [-.104, .126]   - 
   Distance learning  Child PA -.042 [-.236, .151]   -.033 [-.189, .126]   -.010 [-.133, .111]   - 
   Distance learning  Child NA .055 [-.120, .235]   .045 [-.094, .188]   .010 [-.110, .136]   - 
   Stressor  Parental PA -.398 [-.513, -.280]   -.185 [-.298, -.065]   -.212 [-.287, -.153]   53.3% [36.9%, 78.7%] 

   Stressor  Parental NA .609 [.491, .728]   .365 [.250, .481]   .243 [.175, .322]   40.1% [29.4%, 52.7%] 

   Stressor  Child PA -.291 [-.391, -.189]   -.037 [-.128, .054]   -.253 [-.328, -.188]   87.2% [64.2%, 125.6%] 

   Stressor  Child NA .377 [.281, .470]   .114 [.032, .195]   .261 [.197, .335]   69.8% [54.0%, 89.9%] 

Note. PA = positive affect; NA = negative affect. Credible intervals of the effects are presented in parentheses. Parameters whose 95% credible 

interval does not include zero are highlighted in bold. The proportion of indirect to total effect was computed of each draw of the MCMC 

estimation. It is only reported for those effects in which total and indirect effects were statistically meaningful.  
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Figure 1 

Multilevel Mediation Model 

 

Note. Schematic representation of the multilevel mediation model depicting unstandardized 

regression coefficients and their 95% credible interval. Random effects were estimated for 

the six depicted regression coefficients (see black dots). Direct effects of stress and distance 
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learning on the four affective well-being measures (as well as random effects of these direct 

effects) were estimated but are not depicted for better legibility (see Table 4 for direct 

effects). Covariates were included but are not depicted here; see Mplus output on the OSF 

repository for full model results including the estimated (residual) covariance. Neg. 

Interactions = Negative parent-child interactions; PA = positive affect; NA = negative affect.  
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Figure 2 

Heterogeneity of Within-Person Effects of Distance Learning. 
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Note. Figure depicts the distribution of five regression coefficients involving daily distance learning (diagonal), bivariate scatterplots among 

these regression coefficients (upper diagonal) and their intercorrelations (lower diagonal). Each data point represents one participant. In the plots 

in the diagonal, participants whose estimated regression coefficient has the same sign as the fixed effect (i.e., the average regression coefficient 

in the sample) are depicted in black. Participants whose estimated regression coefficient has the opposite sign as the fixed effect are depicted in 

red.  
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Figure 3  

Estimated Quadratic Between-Person Effect of Distance Learning on Negative Parent-Child 

Interactions  

 

Note. Figure depicts estimated quadratic association between the proportion of days with 

distance learning and average negative parent-child interaction reported across the three 

weeks. Grey dots represent individual participants.  
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