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Abstract As a means to counter the SARS-CoV-2 pandemic, schools were closed

throughout Germany between mid-March and end of April 2020. Schooling was

translocated to the students’ homes where students were supposed to work on learn-

ing tasks provided by their teachers. Students’ self-regulation and attributes of the

learning tasks may be assumed to have played important roles when adapting to this

novel schooling situation. They may be predicted to have influenced students’ daily

self-regulation and hence the independence with which they worked on learning

tasks. The present work investigated the role of students’ trait self-regulation as well

as task difficulty and task enjoyment for students’ daily independence from their

parents in learning during the homeschooling period. Data on children’s trait self-

regulation were obtained through a baseline questionnaire filled in by the parents of

535 children (Mage = 9.69, SDage = 2.80). Parents additionally reported about the daily
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task difficulty, task enjoyment, and students’ learning independence through 21 con-

secutive daily online questionnaires. The results showed students’ trait self-regula-

tion to be positively associated with their daily learning independence. Additionally,

students’ daily learning independence was shown to be negatively associated with

task difficulty and positively with task enjoyment. The findings are discussed with

regard to students’ daily self-regulation during the homeschooling period. Finally,

implications for teaching practice during the pandemic-related school closures are

derived.

Keywords Ambulatory assessment · Homeschooling · SARS-CoV-2 pandemic ·

Self-regulation · Task attributes

Homeschooling während der SARS-CoV-2-Pandemie: Die Rolle
dispositioneller Selbstregulation und Eigenschaften täglicher
Lernaufgaben für die tägliche Selbstregulation von Schüler*innen

Zusammenfassung Um die SARS-CoV-2-Pandemie einzudämmen, wurden zwi-

schen Mitte März und Ende April 2020 deutschlandweit alle Schulen geschlossen.

Während dieser Zeit wurden die Schüler*innen zu Hause beschult (,Homeschoo-

ling‘) und arbeiteten an Lernaufgaben, die von ihren Lehrkräften bereitgestellt wur-

den. Bei der Anpassung an diese neuartige Beschulungssituation könnten sowohl

die Selbstregulation der Schüler*innen als auch die Eigenschaften der Lernaufga-

ben eine wichtige Rolle gespielt haben. Es ist anzunehmen, dass diese insbesondere

die tagtägliche Selbstregulation der Schüler*innen beim Bearbeiten der Lernaufga-

ben und damit die Selbstständigkeit, mit der sie an den Lernaufgaben arbeiteten

beeinflusst haben. Die vorliegende Arbeit untersuchte, welche Rolle die dispositio-

nelle Selbstregulation von Schüler*innen, die Schwierigkeit der Lernaufgaben und

die Freude an den Aufgaben für die tagtägliche Selbstständigkeit der Bearbeitung

der Aufgaben während des Homeschoolings spielten. Die dispositionelle Selbstre-

gulation der Schüler*innen wurde zunächst über einen Eingangsfragebogen erfasst,

der von den Eltern von 535 Kindern ausgefüllt wurde (MAlter = 9,69; SDAlter = 2,80).

Die Eltern berichteten anschließend an 21 aufeinander folgenden Tagen über die

tägliche Aufgabenschwierigkeit, die Freude an den Aufgaben und die Selbststän-

digkeit, mit der ihre Kinder die Lernaufgaben bearbeiteten. Die Ergebnisse zeigten,

dass die dispositionelle Selbstregulation der Schüler*innen positiv mit ihrer tägli-

chen Selbstständigkeit beim Lernen assoziiert war. Darüber hinaus war die tägliche

Selbstständigkeit der Schüler*innen beim Lernen negativ mit der Aufgabenschwie-

rigkeit und positiv mit der Freude an den Aufgaben verbunden. Die Ergebnisse

werden im Hinblick auf die tägliche Selbstregulation der Schüler*innen während

der Beschulung zu Hause diskutiert. Abschließend werden Implikationen für die

Lehrpraxis während der pandemiebedingten Schulschließungen abgeleitet.

Schlüsselwörter Ambulatorisches Assessment · Homeschooling · SARS-CoV-2-

Pandemie · Selbstregulation · Aufgabeneigenschaften
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1 Introduction

When the SARS-CoV-2 pandemic reached Germany at the beginning of 2020 and

the number of infections increased sharply during the first wave of infections, far-

reaching measures aiming at severely restricting contact between people were taken

to contain the virus. As a particularly invasive measure, schools throughout Germany

were closed completely between mid-March and end of April 2020. Schooling was

translocated to the students’ homes and teachers provided learning materials to be

worked on (Huber et al. 2020). Some teachers additionally offered project works

and online lessons. However, as the homeschooling situation was entirely novel for

all students and came at them largely unprepared, many of them experienced it as

a major challenge. Students reported to have struggled with structuring their day,

initiating their daily learning sessions, and focusing on the school work, for instance

(Huber et al. 2020). Students’ self-regulation may be assumed to have played an

important role while adapting to this novel schooling situation. The present work

therefore investigated the role of both personal characteristics and features of school

tasks students worked on during the SARS-CoV-2 induced homeschooling period in

Germany in the beginning of 2020 for students’ daily self-regulation during learning.

1.1 Students’ trait self-regulation and academic outcomes

Some individuals can easily focus their attention, manage their emotions, and induce

behaviours that support moving towards personal goals. However, others have dif-

ficulties concentrating, managing emotional reactions, and behaving appropriately,

which results in difficulties in pursuing their goals. This is to say, individuals differ

in their capacity to self-regulate (Duckworth et al. 2014; Gross 2015; McClelland

et al. 2018). Self-regulation refers to the dynamic process of defining a goal and

subsequently adjusting cognitions, emotions, and behaviour to move towards this

goal (Baumeister et al. 1994; Carver and Scheier 1998; Gross 2015). It thereby

encompasses a wide range of measures to be taken by an individual in pursuing an

objective. Self-regulation includes selecting and setting goals, monitoring progress,

and taking action to move towards goals, as well as shielding goals from competing

matters (e.g., Fujita 2011; Gollwitzer 1999; Shah et al. 2002). As such, self-regula-

tion is relevant in a vast number of situations, including such that require conflict

resolution between immediately gratifying and enduringly valued goals (i.e., this

subdomain of self-regulation is often termed self-control; Baumeister et al. 1994;

Duckworth et al. 2014; Inzlicht et al. 2020). Self-regulation is thereby particularly

important in learning situations, in which it is assumed to support students’ inde-

pendent pursuit and attainment of learning goals (this subdomain of self-regulation

is related to the concept of self-regulated learning; e.g., Corno and Mandinach 2004;

Duckworth et al. 2014; Pintrich 2000; Schunk and Zimmerman 1994). The term self-

regulation as used in the present article consequently denotes an individual’s dispo-

sition to orchestrate cognitions, emotions, and behaviour such that they support the

pursuit of goals in diverse conflictual and conflict-free situations, including learning

situations. Self-regulation may therefore be assumed to have played an important

role for students’ adjustment to homeschooling during the first wave of infections
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of the SARS-CoV-2 pandemic, supporting the initiation of daily learning sessions

and the pursuit of learning goals, for instance.

The significance of students’ trait self-regulation for their academic success has

consistently been demonstrated (Dent and Koenka 2016; Duckworth et al. 2019;

Willoughby et al. 2019). Considering longer time frames and longitudinal data, stu-

dents with higher trait self-regulation have been shown to achieve better grades and

to obtain higher educational attainment overall (de Ridder et al. 2012; Mischel et al.

1988; Moffitt et al. 2011; Shores and Shannon 2007; Wolfe and Johnson 1995). In

contrast, self-regulation difficulties have been demonstrated to increase the probabil-

ity of repeating a grade and being diagnosed with special education needs (Daley and

Birchwood 2010; Polderman et al. 2010). Research considering learning situations

spanning shorter time frames (e.g., single lessons, learning episodes) and learning

contexts inside and outside the classroom (e.g., during homework, in distance ed-

ucation settings) further supported the relevance of students’ trait self-regulation

for their learning outcomes (e.g., Blume et al. 2019; Dabbagh and Kitsantas 2004;

Trautwein and Köller 2003).

In the research context, self-regulation has often been conceptualised as a dispo-

sition that is relatively stable across time and context and hence hardly malleable

in the short term (e.g., Duckworth et al. 2014; Moffitt et al. 2011; Pintrich and De

Groot 1990; Tangney et al. 2004). As such, self-regulation was usually assessed at

only one point in time, which does not give justice to potential fluctuations within

individuals, however. Nevertheless, it is well established today that self-regulation

also varies within individuals, hence fluctuating over time (Liborius et al. 2019; Lud-

wig et al. 2016; Schmid et al. 2020; Schmitz and Wiese 2006). Empirical evidence

furthermore suggested that individual momentary self-regulation varies in response

to characteristics of the situation currently experienced. In the school context, stu-

dents’ self-regulation was shown to differ during small group and individual work

as well as while working on easier and more difficult tasks, for instance (Horvath

et al. 2006; Imeraj et al. 2013). Additionally, students’ self-regulation was shown to

be responsive to whether learning goals were pursued out of interest and enjoyment

(i.e., autonomous goals) or rather for external reasons (e.g., to please others, obtain

external reward; Judge et al. 2005; Koestner et al. 2008; Milyavskaya et al. 2015;

Muraven et al. 2008; Sieber et al. 2019). Consequently, self-regulation should be

understood as to encompass both a trait and a state component. Single-assessment

trait self-regulation measures might therefore be associated with measures capturing

individual momentary self-regulation, for instance in learning situations. However,

whether single assessments of trait self-regulation and aggregated repeated assess-

ments of state self-regulation in learning situations actually converge has only rarely

been investigated so far (Martin et al. 2015; Murayama et al. 2017). An association

between trait and repeated state assessments could nevertheless explain why trait

self-regulation was shown to be related to individual learning success over shorter

periods of time (e.g., Blume et al. 2019; Dabbagh and Kitsantas 2004; Trautwein and

Köller 2003). The present work therefore aimed to examine the association between

a single assessment measure of trait self-regulation and aggregated values of an

indicator of daily self-regulation during the SARS-CoV-2 induced homeschooling

period.
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1.2 Situational and instructional effects on students’ state self-regulation

In view of the presumed relevance of students’ daily self-regulation for their aca-

demic success, teachers should aim to support this capacity in learning situations

as best as possible. Given the assumption that self-regulation is malleable through

attributes of the learning context, teachers’ systematic management and design of

the learning environment should be one way to achieve this goal. Indeed, aspects

of instructional quality and the ways it can be achieved are largely well established

today, while there is, nevertheless, a plethora of models differing in conceptuali-

sations and hence recommendations on how high-quality teaching can be achieved

(Charalambous and Praetorius 2018; Praetorius et al. 2018). Adopting a three-di-

mensional model of instructional quality with classroom management, instructional,

and emotional support as its integral parts (alternative terms: classroom management,

cognitive activation, constructive support; Kunter and Trautwein 2013; La Paro et al.

2004; Seidel and Shavelson 2007), first studies suggested high instructional quality

to be positively associated with students’ self-regulation (Rieser et al. 2013; Rimm-

Kaufman et al. 2009). In particular, teachers’ effective classroom management was

shown to benefit students’ behavioural self-regulation, while both instructional and

emotional support were shown to benefit their cognitive self-regulation. These re-

sults are in accordance with what has also been demonstrated for students with self-

regulation difficulties (Brody et al. 2002; Dolezal et al. 2003; McWilliam et al. 2003;

Zentall 2005).

However, the nationwide school closures from mid-March to end of April 2020

in Germany translocated schooling to students’ homes. This entirely novel situa-

tion left teachers and school boards with only few answers to how students’ self-

regulation and thus learning could best be supported. During the school closures,

teachers provided their students with learning materials either on a daily or weekly

basis (Huber et al. 2020). Some teachers additionally offered online lessons and

project work. Nevertheless, students were supposed to work on the learning materi-

als largely independently, with the possibility of being helped by their parents. One

may assume that parental support was particularly required when students experi-

enced self-regulation difficulties while working on the daily learning tasks. Self-

regulation difficulties during learning should be expected to lead to difficulties with,

for instance, focusing on and engaging with the tasks, as well as with persisting

in the face of difficulties, and hence with progressing towards the learning goal

(e.g., Corno and Mandinach 2004; Duckworth et al. 2019; Schunk and Zimmerman

2012). As a consequence, students would ask their parents for help, which could

be provided in the form of one-to-one interactions about the learning content, scaf-

folding, feedback, or encouragement, for instance (Allen et al. 2013; Grolnick and

Slowiaczek 1994; Pianta et al. 2008; J. Xu and Corno 1998). Empirical findings

supported this expectation, demonstrating that students with lower self-regulation

during learning asked for assistance more often, while, however, being less able to

precisely voice their needs, which should additionally reduce the effectiveness of

the support they receive (DuPaul and Stoner 2014; Karabenick and Gonida 2018;

Marchand and Skinner 2007; Newman 2008). While this new learning situation
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might have been challenging for all students, it might thus have particularly been

for those with self-regulation difficulties (Huber et al. 2020).

Previous research suggested perceived task difficulty to be among the decisive

factors influencing students’ momentary self-regulation during learning, and thus

parental support required, hence denoting a presumably important feature of the

learning materials provided during homeschooling (Horvath et al. 2006; Ramdass

and Zimmerman 2011; Zentall 2005). Boekaerts and Corno (2005) suggested learn-

ers to evaluate the perceived task difficulty in relation to their own abilities. Un-

der appropriate conditions of task difficulty, self-regulation should be facilitated

and students would easily engage with the learning task, thus effectively pursu-

ing their learning goals and limiting the need for parental support (Karabenick and

Gonida 2018; Newman 2008). However, when tasks are perceived to be either too

easy or too difficult, students should experience difficulties with engaging with the

task, hence indicating impaired state self-regulation (Boekaerts 1993; Boekaerts and

Corno 2005; Zentall 2005). First, too easy tasks may be assumed to lack stim-

ulation, whereby they might be perceived as boring or monotonous (Moneta and

Csikszentmihalyi 1996; Reid 1986; Vodanovich 2003), which was shown to reduce

students’ self-regulation (Pekrun 2006; Wolters 2003). Additionally, too easy tasks

might implicitly signal students that it is not necessary to pay close attention, con-

centrate on the instruction, or actively engage with the learning material in order

to successfully work on it, thus discouraging students from self-regulating (Locke

and Latham 1990). In contrast, too difficult tasks may be expected to reduce stu-

dents’ state self-regulation when they realise that even when trying very hard, they

will not efficiently move towards their learning goals (Locke and Latham 1990).

As a consequence, the probability of disengaging from the task at hand to follow

immediately more gratifying matters should increase, indicating reduced state self-

regulation (Boekaerts and Corno 2005). The relation between task difficulty and

students’ actual self-regulation and thus independence with which the learning tasks

are worked on is therefore expected to be curvilinear. In particular, self-regulation

and thus the degree of learning independence should peak around optimal task dif-

ficulty levels and decrease when difficulty deviates in either direction (Fernyhough

and Fradley 2005; van Steenbergen et al. 2015; Wodka et al. 2009). Additionally,

as the fit between students’ abilities and task difficulty might be expected to be

even more important for students with generally lower trait self-regulation, one may

expect their state self-regulation to decline even more with less adequate fit than

that of students with higher trait self-regulation (Zentall 2005). Under such circum-

stances, students will increasingly turn to their parents for assistance (Grolnick and

Slowiaczek 1994; Karabenick and Gonida 2018; Newman 2008; J. Xu and Corno

1998). Consequently, students’ trait self-regulation may be expected to moderate the

curvilinear association of task difficulty and students’ state self-regulation.

As a further feature of the learning material, task enjoyment was suggested to be

relevant for students’ momentary self-regulation during learning (Judge et al. 2005;

Koestner et al. 2008). Studies investigating the relevance of the quality of goal mo-

tivation for the probability of goal attainment demonstrated that goals pursued out

of interest and enjoyment (i.e., autonomous goals, ‘want-to’ goals) increased mo-

mentary self-regulation (Milyavskaya et al. 2015; Muraven et al. 2008; Sieber et al.
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2019). They were thus more likely to be attained as compared to goals pursued for

external reasons (e.g., to please others, obtain external reward; i.e., controlled goals,

‘have-to’ goals). Consequently, more enjoyable learning tasks should be expected to

support students’ momentary self-regulation and thus independence with which they

worked on learning tasks. Theoretical considerations suggested that task enjoyment

might even (partially) compensate for deficient state self-regulation resulting from

inadequate task difficulty (Baumeister and Vohs 2007). Whether higher task enjoy-

ment could, however, compensate for negative effects of inadequate task difficulty

on students’ daily self-regulation during homeschooling, is furthermore yet to be

determined.

1.3 The present study

The present study aimed to investigate the relevance of trait self-regulation and per-

ceived task difficulty for students’ daily self-regulation during homeschooling during

the SARS-CoV-2 pandemic between end of March and end of April 2020. Students’

daily self-regulation during learning was thereby assessed as the independence from

their parents and absence of problems with which they worked on the learning tasks.

Additionally, it examined the role of task difficulty and task enjoyment for students’

learning independence.

In particular, we (a) hypothesized a positive association between students’ trait

self-regulation and the daily learning independence during homeschooling. Addi-

tionally, we (b) anticipated a negative quadratic association of the perceived task

difficulty of the learning tasks with students’ daily learning independence, indicat-

ing that daily learning independence would be lower in situations of both too easy

and too difficult learning material. We further (c) expected this quadratic associa-

tion to be more pronounced in students with lower trait self-regulation. Finally, we

(d) hypothesized the relevance of task enjoyment experienced during daily school-

work as a moderator of the relation between perceived task difficulty of the learning

tasks and students’ daily learning independence, with a weaker association between

perceived task difficulty of the learning tasks and students’ learning independence

on days students experienced more task enjoyment.

2 Methods

The data analysed in the present study were collected as part of a project aiming to

examine the adjustment of parents of schoolchildren to the measures taken to counter

the SARS-CoV-2 pandemic (PACO: Psychological Adjustment to the COVID-19

pandemic). Only procedures and measures relevant for the present investigation will

be reported in detail here. More detailed information on the study protocol and

all variables obtained can be viewed from the Open Science Framework (OSF)

repository, https://osf.io/86upz. All data and the analysis code required to reproduce

the results can be found there as well. The study was approved by the local ethics

committee.
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2.1 Sample

Parents of schoolchildren were recruited via announcements posted to social media

platforms, contacts to schools and parent-teacher associations, as well as a press

release issued by the authors’ institution, which was further distributed through

German newspapers. A total of 970 parents participated in an online baseline ques-

tionnaire. However, for the present analyses only data of parents who additionally

participated in the subsequent daily diary phase, spanning 21 days, and who com-

pleted at least one daily assessment during which they informed about their youngest

schoolchild were included. This yielded a sample of 535 participants. Participat-

ing parents were predominantly female (87.9%) and on average 42.78 years old

(SDage = 6.09, range= 25–63). Most parents had a university degree (n= 330; 61.7%),

followed by an advanced school degree (n= 88; 16.4%), or an intermediate secondary

school degree (n= 67; 12.5%). Fifty participants (9.3%) reported other highest at-

tained school degrees. Net monthly household income was reported as 4000 C or

higher by 264 (49.3%) of the participants; 75 participants (14.0%) reported incomes

less than 2500 C and 138 (25.8%) between 2500 and 4000 C (no information on

income was reported by 38 participants, 7.1%). Data on the youngest schoolchild

living in the participants’ household was collected. Most of the schoolchildren in-

cluded in the analyses (256 female, 47.85%; Mage = 9.69, SDage = 2.80, range= 6–19)

attended elementary school (n= 356, 66.5%), 127 children attended the academic

tier of secondary school (‘Gymnasium’; 23.7%), and 52 children (9.7%) a different

school form in the current school year.

2.2 Procedure

Parents interested in participating in the study accessed the baseline questionnaire,

which was provided through SoSci Survey (Leiner 2019), between 27 March and

3 April 2020. They were eligible to fill in the questionnaire when being 18 years or

older and living in a household with a schoolchild. Only one member of a household

could participate. Following informed consent, parents reported about background

variables concerning themselves, the family, and their youngest schoolchild (e.g.,

age, school form, and grade attended), as well as his or her trait self-regulation.

Additional constructs assessed can be seen in the study protocol provided on OSF,

https://osf.io/86upz. Subsequently, parents could register for a second part of the

study, including a daily diary study over the following 21 days and a post-assess-

ment on day 22. Upon registration, they received a link to an online questionnaire

every evening at 7 p.m., which they could access until 5 a.m. the next morning.

They were instructed to fill in the questionnaire before going to bed. Completing

the questionnaire took approximately 5–7min. To remunerate participation in the

baseline interview, parents could take part in a lottery, where 40 retail vouchers with

a value of 50 C each were raffled. For the second study part, all parents could take

part in a lottery for three iPads and another 100 retail vouchers with a value of 50 C

each. With each completed daily diary, they were reimbursed with one ticket for

the lottery. Completion of the post-assessment was reimbursed with two tickets. Of
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the potentially possible 11,235 daily questionnaires (535 * 21), 7581 were filled in,

corresponding to an overall compliance rate of 67.5%.

2.3 Measures

All child-related data obtained refer to the youngest schoolchild in the household of

the participating parents.

2.3.1 Baseline measure

Students’ trait self-regulation was assessed using the hyperactivity subscale of the

German version of the Strength and Difficulties Questionnaire (SDQ-Deu), which

also includes items on inattention and impulsivity (Goodman 1997; Woerner et al.

2002). Parents were asked to rate to what extent five statements (i.e., ‘Restless,

overactive, cannot sit still for long’, ‘Constantly fidgeting or squirming’, ‘Easily

distracted, concentration wanders’, ‘Thinks things out before acting’, ‘Sees tasks

through to the end, good attention span’) were true for their child (0= not true;

1= somewhat true; 2= completely true), thereby relating to the last week. Responses

to the first three items were recoded so that higher values indicated greater self-

regulation abilities (note the difference to the standard evaluation, where the last

two items would be recoded so that higher values indicated larger self-regulation

difficulties). Answers were then averaged across the five items and multiplied by five.

Scores could thereby range between 0 and 10, with higher scores indicating better

self-regulation. Internal consistency of the scale in the analytic sample reported here

was estimated as McDonald’s ω= 0.83.

2.3.2 Daily measures

During the daily diary phase, parents were asked each day whether their child had

worked on materials or tasks for school that day1. Only when parents indicated

their children had worked on materials or tasks for school that day were additional

items about the learning material queried, and only those days were considered in

all present analyses (n= 3092 observations).

Daily learning independence Students’ daily independence from their parents in

learning was assessed with two items asking about the degree to which they (a) had

worked independently on the learning tasks or (b) had required help from their

parents that day. Parents were asked to rate to what extent these two statements

were true for their child (1= completely disagree; 7= completely agree). Responses

1 Note that the wording of this item was changed in the course of the study. The wording was changed

about one week after the beginning of the study’s daily diary part based on open responses provided by

the parents. These responses indicated that children often received tasks they were supposed to work on

over several days, rather than daily task packages to work on a particular day. The wording was changed

from ‘Did your child receive learning materials or tasks from school today?’ to ‘Has your child worked on

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

can be worked on over several days.’.
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to the second item were recoded. The two items were strongly correlated both on the

within-person level, r= 0.70, and on the between-person level, r= 0.93, and answers

were averaged. Scores could thereby range between 1 and 7, with higher scores

indicating greater learning independence.

Task difficulty Students’ perception of the task difficulty of the learning tasks

they worked on that day was assessed using one item. Parents were asked to rate

the task difficulty perceived by the child on a scale ranging from ‘too easy’ (coded

as –3) to ‘too difficult’ (coded as +3). Negative scores indicated that tasks were too

easy, positive scores indicated they were too difficult, and a score of 0 indicated that

children perceived task difficulty to be just right.

Task enjoyment Students’ task enjoyment of the learning tasks they worked on

that day were assessed using one item. Parents were asked to rate to what extent

the statement ‘My child enjoyed working on the learning materials/tasks today’ was

true (1= completely disagree; 7= completely agree).

Covariates Students’ age, gender, school type attended, and parental education

were considered as covariates in the analyses and models presented below. Task

volume was included as an additional covariate. Task volume was assessed in the

daily diary part along task difficulty and was rated on a scale ranging from ‘too

little’ (coded as –3) to ‘too much’ (coded as +3), with a score of 0 representing

adequate task volume.

2.4 Data analysis

Multilevel models with daily observations (Level 1) nested in participants (Level 2)

were used to account for the dependency of repeated observations. To approach

the first research question, a multilevel model with student j’s learning indepen-

dence on day d as the dependent variable (LIdj ) and student j’s trait self-regulation

(traitSRj ; centred on the grand mean) as predictor was set up. In addition, each

students’ gender (genderj ; coded as 0 for male and 1 for female) and age (agej ;

centred on the grand mean) were added as covariates, as was the type of school

each child attended (schooltypej , dichotomized; coded 0 for the academic tier of

secondary school, 1 otherwise) and the highest degree obtained by the reporting

parent (parentdegreej , dichotomized; coded 0 if the highest obtained degree was

a university degree, 1 otherwise).

For the second set of analyses, additional predictors were entered into the model.

First, a linear and a quadratic effect of task difficulty (Diff:lindj and Diff:sqdj )

and task volume (Vol:lindj and Vol:sqdj ) assessed on the same day (Model 1)

were added. Next, the interaction of trait self-regulation with both the linear and

the quadratic effect of task difficulty was added to test the hypothesis that the

association between task difficulty and learning independence was more pronounced

in children with lower trait self-regulation (Model 2). In the next model (Model 3),

trait self-regulation (and the interaction with trait self-regulation) was removed and

task enjoyment was added. Specifically, we added task enjoyment both as a time-
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varying predictor (i.e., student j’s task enjoyment on day d; joydj ) and as a person-

level predictor (student j’s average task enjoyment across all days; joy:pmeanj ).

The time-varying predictor was centred on the person-mean, and the person-level

predictor was centred on the grand mean to allow for an interpretation of these

effects as pure within-person and between-person effects, respectively (Wang and

Maxwell 2015). Interactions of both predictors with both the linear and quadratic

effects of task difficulty were added as well. In a final model (Model 4), we combined

Models 2 and 3, that is, both trait self-regulation and task enjoyment (main effects

and interactions with linear and quadratic effects of task difficulty) were entered

simultaneously. The formal description of Model 4 is as follows:

Level 1:

LIdj Dˇ0j C ˇ1j � Vol:lindj C ˇ2j � Vol:sqdj C ˇ3j � Diff:lindj

C ˇ4j � Diff:sqdj C ˇ5j � joydj C ˇ6j �
�

Diff:lindj xjoydj

�

C ˇ7j �
�

Diff:sqdj xjoydj

�

C "dj

(1)

Level 2:

ˇ0j D�00 C �01 � agej C �02 � genderj C �03 � schooltypej

C �04 � parentdegreej C �05 � joy:pmeanj

C �06 � traitSRj C �0j

(2)

ˇ1j D �10 (3)

ˇ2j D �20 (4)

ˇ3j D �30 C �31 � traitSRj C �32 � joy:pmeanj C �3j (5)

ˇ4j D �40 C �41 � traitSRj C �42 � joy:pmeanj C �4j (6)

ˇ5j D �50 (7)

ˇ6j D �60 (8)

ˇ7j D �70 (9)

Random effects were estimated for the linear and quadratic effects of task dif-

ficulty. All models were estimated using the ‘nlme’ package in the R environment

(Pinheiro et al. 2020; R Core Team 2020). Pseudo-R2 measures (R. Xu 2003) were

computed as effect size estimates. A conventional α-level of 0.05 (two-tailed) was

assumed for all analyses.

3 Results

3.1 Descriptive statistics

Table 1 presents the descriptive statistics of the sample and the correlations of the

variables on the between-person level.
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Fig. 1 Scatterplot illustrating

the association between individ-

ual students’ trait self-regulation

and daily learning independence

adjusted for students’ age, gen-

der, school type attended, and

parental education (each point

represents one student; data

points were jittered to facilitate

the display)

3.2 Trait self-regulation and daily learning independence

To examine the association between trait self-regulation and daily learning indepen-

dence, a multilevel model with trait self-regulation as the predictor (centred on the

grand mean) and daily learning independence as the dependent variable was esti-

mated. We further controlled for students’ gender, age, and school type attended, as

well as the highest parental degree obtained. Results revealed a statistically signif-

icant positive association between students’ trait self-regulation and daily learning

independence, b= 0.214, p<0.001, suggesting that students with higher trait self-reg-

ulation worked more independently. Including trait self-regulation explained 19.1%

of the between-person variance in daily learning independence above and beyond

the covariates. Fig. 1 depicts this association.

3.3 Perceived task difficulty and daily learning independence

Results (see Table 2, Model 1) revealed the hypothesised negative quadratic associ-

ation between perceived task difficulty and daily learning independence, b= –0.080,

p<0.001. The association between perceived task difficulty and learning indepen-

dence implied in Model 1 is depicted in Fig. 2. This pattern suggests learning

independence to be higher on days when tasks were perceived to be easier, while

tasks perceived to be too difficult showed an increasingly negative association with

daily learning independence. In addition, the results indicated a negative linear effect

of task difficulty, b= –0.690, p<0.001, indicating that the value of task difficulty for

which students’ learning independence is at its maximum, is shifted to the left, that

is, to easier tasks. Moreover, the findings also revealed a similar association be-

tween task volume and daily learning independence, with both a negative quadratic,

b= –0.045, p= 0.001, and a negative linear effect, b= –0.236, p<0.001. The linear
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Table 2 Multilevel models predicting daily learning independence

Model 1 Model 2 Model 3 Model 4

Fixed Effects

Intercept 4.77* (0.138) 4.74* (0.132) 4.71* (0.136) 4.69* (0.131)

Gendera 0.325* (0.098) 0.144 (0.096) 0.231* (0.097) 0.083 (0.096)

Age 0.106* (0.024) 0.085* (0.018) 0.113* (0.024) 0.089* (0.023)

School type attendedb –0.140 (0.150) –0.057 (0.144) –0.148 (0.148) –0.076 (0.143)

Parental educationc 0.046 (0.101) 0.124 (0.096) 0.075 (0.099) 0.146 (0.095)

Task volume (linear) –0.236* (0.032) –0.226* (0.032) –0.159* (0.032) –0.155* (0.031)

Task volume (quadratic) –0.045* (0.014) –0.042* (0.014) –0.023 (0.014) –0.022 (0.014)

Task difficulty (linear) –0.690* (0.032) –0.683* (0.033) –0.649* (0.034) –0.642* (0.034)

Task difficulty (quadratic) –0.080* (0.016) –0.082* (0.016) –0.079* (0.017) –0.082* (0.017)

Trait self-regulation – 0.155* (0.021) – 0.142* (0.021)

Trait self-regulation× Task diffi-

culty (linear)

– –0.013 (0.011) – –0.015 (0.011)

Trait self-regulation× Task diffi-

culty (quadratic)

– –0.012* (0.006) – –0.009 (0.005)

Task enjoyment (WP) – – 0.284* (0.023) 0.284* (0.023)

Task enjoyment (WP)× Task

difficulty (linear)

– – –0.026 (0.017) –0.025 (0.017)

Task enjoyment (WP)× Task

difficulty (quadratic)

– – –0.018* (0.009) –0.017 (0.009)

Task enjoyment (BP) – – 0.280* (0.045) 0.217* (0.045)

Task enjoyment (BP)× Task

difficulty (linear)

– – –0.029 (0.023) –0.017 (0.023)

Task enjoyment (BP)× Task

difficulty (quadratic)

– – –0.005 (0.011) –0.001 (0.011)

Random Effects (Standard Deviations)

Intercept 1.037 0.974 1.026 0.974

Task difficulty (linear) 0.244 0.229 0.235 0.217

Task difficulty (quadratic) 0.106 0.096 0.098 0.098

Level 1 Residual 1.183 1.185 1.134 1.134

The table depicts unstandardized effects and standard errors for fixed effects (in parentheses) and random effects (standard

deviations) of the multilevel models predicting daily learning independence

Number of observations = 2682 (Models 3+ 4)– 2731 (Models 1+ 2)

Number of participants = 517 (Models 3+ 4)– 523 (Model 1+ 2)

WP =within-person, BP =between-person
a 0= male, 1= female
b 0= academic track of secondary school, 1= other school type
c 0= university degree, 1= other

*p<0.05

and quadratic effect of task difficulty accounted for 21.6% of the within-person

variance and 4.7% of the between-person variance in daily learning independence.

We next examined whether the association between perceived task difficulty and

daily learning independence was moderated by trait self-regulation. Results (see

Table 2, Model 2) showed a statistically significant interaction between trait self-

regulation and the quadratic effect of task difficulty, b= –0.012, p= 0.035. Notably,

the effect was in the non-anticipated direction, with a more pronounced quadratic
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Fig. 2 The figure depicts the

predicted association between

task difficulty and daily learning

independence (each point repre-

sents one daily data point; data

points were jittered to facilitate

the display)

effect for students with higher trait self-regulation. Fig. 3a shows the model-im-

plied quadratic association between task difficulty and daily learning independence

separately for students with low, average, and high trait self-regulation (high and

low trait self-regulation were operationalised as one standard deviation above and

below the sample average). This figure illustrates that trait self-regulation was most

strongly associated with daily learning independence at average levels of task dif-

ficulty: when the task was too difficult, the effects of trait self-regulation on daily

learning independence were attenuated and virtually eliminated. Comparing the ran-

dom slope variance to the corresponding estimate in a model without the cross-level

interaction showed that trait self-regulation accounted for 2.5% of the between-

person differences in the quadratic effect (the curvature) of task difficulty.

Model 3 revealed a statistically significant main effect of task enjoyment on daily

learning independence on both the within-person and the between-person level. Stu-

dents with, according to their parents, higher average task enjoyment, were also

higher in their average learning independence across the study, b= 0.280, p<0.001.

Similarly, on days with higher task enjoyment, they also showed higher than av-

erage learning independence as reported by their parents, b= 0.284, p<0.001. We

predicted that state task enjoyment would moderate the quadratic effect of task dif-

ficulty on daily learning independence. While the respective interaction effect was

statistically significant, b= –0.018, p= 0.038, it was not in the anticipated, but the

opposite direction. Fig. 3b shows that, similar to the findings for trait self-regulation,

the quadratic effect of task difficulty was less pronounced on days when students

reported less task enjoyment. Notably, the interaction of daily task enjoyment with

task difficulty accounted for only 0.3% of the within-person variance in daily learn-

ing independence. Finally, when both trait self-regulation and task enjoyment were

added simultaneously (Model 4), the interaction effect of quadratic task difficulty

with (time-varying) task enjoyment was no longer statistically significant, b= –0.017,
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Fig. 3 The figure depicts the predicted association between task difficulty and daily learning indepen-

dence separated by values on trait self-regulation (a) and separated by values on task enjoyment (b;

person-mean centred) (levels of the moderators were split at trait self-regulations’ grand mean and task

enjoyments’ person mean ±1 SD)

p= 0.057. The respective interaction effect with trait self-regulation was no longer

statistically significant either, b= –0.009, p= 0.110.

4 Discussion

The present study aimed to investigate (a) whether students’ trait self-regulation was

associated with their daily learning independence during homeschooling. Addition-

ally, it aimed to (b) examine the effect of the perceived task difficulty of the learning

tasks on students’ daily learning independence. It further aimed to examine whether

(c) students’ trait self-regulation moderated this association. Finally, (d) the role of

task enjoyment as a moderator of the relation between perceived task difficulty and

daily learning independence was examined.

4.1 Association of trait self-regulation and daily learning independence

The results supported the expectation of a positive association between students’

trait self-regulation and their daily learning independence. In particular, students

with higher trait self-regulation learned more independently, which may be seen

as an indicator of higher daily state self-regulation. As students with higher trait
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self-regulation should be expected to be better able to judge when they require

help to overcome daily learning difficulties, while additionally being more actively

engaged with the learning task and trying to solve it on their own before demanding

assistance (Pintrich 2000; Duckworth et al. 2014; Zimmerman 1990), they may

be assumed to ask for support less frequently than students with lower trait self-

regulation. When demanding support, they should furthermore be better able to

point out their precise needs, which should allow helpers to assist more effectively,

thus further limiting the need for repeated requests (Karabenick and Gonida 2018;

Newman 2008). In contrast, students with lower trait self-regulation can be expected

to request support even though they have hardly engaged with the learning task yet

(e.g., Zentall 2005). Thus, they might have difficulties identifying and expressing

their precise needs, whereby helpers can only assist less effectively. This could result

in increased total support time, and hence decreased learning independence (DuPaul

and Stoner 2014; Grolnick and Slowiaczek 1994; Marchand and Skinner 2007;

J. Xu and Corno 1998). Daily learning independence might therefore be considered

an approximation for students’ state self-regulation and the present study’s results

suggest that students’ trait self-regulation is associated with their state self-regulation

during learning.

4.2 Association of task difficulty and daily learning independence

The results furthermore lent support to the hypothesis that perceived task difficulty

should be negatively associated with students’ daily learning independence. Students

worked more independently when tasks were found to be easier, while independence

in completing tasks lowered progressively with more difficult tasks. This result is in

accordance with expectations derived from research demonstrating that individuals

tend to disengage from tasks considered to exceed their abilities (i.e., self-regulation

difficulties; Boekaerts and Corno 2005; Locke and Latham 1990). Additionally, stu-

dents can be expected to increasingly seek for assistance when realising their need

for support, which should increase with more difficult tasks (Karabenick and Gonida

2018; Marchand and Skinner 2007; Newman 2008). Contrasting our expectations,

too easy tasks were not associated with lower daily learning independence. Conse-

quently, students’ state self-regulation during learning should only be expected to

have lowered with more difficult tasks.

Further contrasting our prediction that lower trait self-regulation would be associ-

ated with a stronger negative effect of task difficulty on daily learning independence,

our results suggested that this association was in fact more pronounced in students

with higher trait self-regulation. When facing more difficult tasks, parents reported

students with higher trait self-regulation to show stronger reductions in their daily

learning independence as compared to students with lower trait self-regulation. In

terms of students’ state self-regulation, this result might indicate that students with

higher trait self-regulation experienced a stronger reduction in their state self-reg-

ulation when working on more difficult tasks. However, this finding might also be

explained by the idea that students who usually tend to work relatively indepen-

dently (i.e., those with higher trait self-regulation) may experience a greater decline

in daily learning independence compared to students who generally tend to require
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a lot of assistance (i.e., those with lower trait self-regulation), simply because there

is greater leeway. A complementary interpretation of this interaction pattern would

be that differences in children’s trait self-regulation become less relevant in situa-

tions of very easy or very difficult tasks, and in these situations task characteristics

might outweigh between-person characteristics in determining the extent to which

children require assistance for working on school related tasks. Consequently, the

result that students with higher trait self-regulation seem to experience a stronger

reduction in their state self-regulation when working on more difficult tasks should

be interpreted with caution as methodological constraints might apply.

4.3 Association of task enjoyment and daily learning independence

Finally, both within and between students, higher task enjoyment was associated

with higher daily learning independence. This is, students generally worked more

independently when enjoying the tasks more, while individual students also worked

more independently on days they enjoyed the tasks more. With regard to students’

self-regulation, these results might indicate that, both on a daily basis and in general,

more enjoyable tasks should support students’ self-regulation more. This finding is in

accordance with empirical evidence suggesting that higher task enjoyment should be

positively associated with students’ daily self-regulation during learning (Judge et al.

2005; Koestner et al. 2008). In particular, task enjoyment should support the adoption

of externally determined goals (i.e., ‘have-to’ goals) as individually pursued goals

(i.e., ‘want-to goals’), whereby momentary self-regulation is improved (Milyavskaya

et al. 2015; Muraven et al. 2008; Sieber et al. 2019).

However, our expectation that higher task enjoyment would reduce the negative

impact of increasing task difficulty on students’ daily learning independence was

not supported. On the contrary, higher task enjoyment coincided with a stronger

negative association between task difficulty and daily learning independence and

thus presumably also students’ state self-regulation. This finding might, however,

be explained by the idea that enjoyable tasks encouraged students to be more per-

sistent in solving even difficult tasks, whereby they increasingly requested support

(Duckworth et al. 2007; Duckworth and Quinn 2009; Wolters and Hussain 2015).

Nevertheless, we hasten to add that this not anticipated interaction effect explained

less than 1% of the day-to-day variance in students’ learning independence, sug-

gesting that task enjoyment only plays a minor role in modulating the effect of task

difficulty on learning independence.

4.4 Practical implications

The present findings have important practical implications. First, the finding that

students’ daily learning independence as an indicator of daily self-regulation was

lower with more difficult tasks, but did not lower with easy tasks, might be viewed

to indicate that teachers should carefully consider task difficulty when designing

learning tasks for homeschooling purposes. As illustrated in Fig. 3, the interaction

pattern additionally suggested that both too easy and too difficult tasks eliminated

the effect of trait self-regulation on daily learning independence. That is, our findings
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suggest that task difficulty might override pre-existing differences in trait self-regu-

lation when it comes to predicting daily self-regulation. This finding emphasises the

crucial role of task attributes for students’ daily self-regulation during homeschool-

ing. In particular, the results indicate that teachers should certainly consider that

students ask their parents for support more frequently when daily learning materials

are more difficult. This could imply that children whose parents are less reliable

or less available to support in completing daily school work (e.g., due to their own

work) could be disadvantaged. Additionally, this could be relevant when parents

cannot provide support because they have difficulties understanding the learning

material themselves. Nevertheless, task difficulty cannot be lowered at will and cer-

tain difficulty levels need to be established for learners to gain knowledge (i.e., zone

of proximal development; Meece and Daniels 2008; Vygotsky 1978). Additionally,

working on more difficult tasks might be beneficial beyond students’ learning as it

could be expected to be effective as a self-regulation training (Koole et al. 2012). In

sum, these considerations therefore certainly underscore the urgent need for teachers

to be available as contact persons (e.g., via telephone or video chat) for children to

assist in working on the daily learning tasks during homeschooling periods.

Additionally, as the results demonstrated that students’ daily task enjoyment was

positively related to their daily learning independence and thus presumably to their

state self-regulation, teachers should consider to what extent the learning tasks pro-

vided are enjoyable for their students during homeschooling. As higher state self-

regulation may be expected to support students’ daily learning, more enjoyable tasks

should lead to better learning outcomes, as has been demonstrated by a plethora of

previous research (Pekrun 2006; Pekrun et al. 2002, 2017; Putwain et al. 2018).

Teachers should therefore aim to provide their students with rather enjoyable tasks.

4.5 Limitations and future research

To our knowledge, the present study was the first to examine the relevance of stu-

dents’ trait self-regulation for their daily independence in working on learning ma-

terials during homeschooling in the course of the SARS-CoV-2 pandemic, thereby

additionally considering the role of further task attributes. Future studies aiming

to replicate and extend the present study’s findings should consider its following

limitations. First, the present study did not obtain information on students’ learn-

ing outcomes. Thus, it could not determine whether students’ independence during

learning, task difficulty, and task enjoyment were at all related to students’ learning

success, and hence denote variables to be considered with regard to students’ learn-

ing outcomes. Future studies should therefore aim to obtain information allowing

for conclusions on students’ daily learning success to be drawn. Longitudinal infor-

mation on educational attainment after return to regular school lessons could be one

way to attain this information.

Second, assessing students’ daily learning independence as an indicator of stu-

dents’ daily state self-regulation in the learning situation should be considered a rel-

atively global index. While the results indicate that students’ trait self-regulation is

associated with their daily learning independence, which is in line with what was

hypothesised, the results should also be understood as to encourage future research
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to take further steps to more precisely illustrate relations between students’ trait self-

regulation and daily learning behaviour. Thus, much more detailed conclusions will

be licensed.

Third, data in the present study were obtained through parents only. However, it

cannot be ruled out that, particularly for older children who will generally work on

learning tasks more independently, more reliable and valid data reflecting students’

actual estimations regarding task difficulty and task enjoyment could be obtained by

interviewing students themselves. Future studies should therefore consider to assess

relevant variables through interviews with children instead or in addition to parents.

Additionally, since all information were obtained from one source only, perceiver

effects and common method influences need to be considered as potential biases of

the findings reported here.

Fourth, the majority of students reported about in the present investigation at-

tended primary school. The results presented here are therefore primarily based on

information on younger students. Whether or not the findings would generalise to

a sample of primarily older students or to students preparing for their school leaving

examinations therefore remains unknown.

Finally, parents were recruited via announcements posted to social media plat-

forms, contacts to schools and parent-teacher associations, as well as a press release

issued by the authors’ institution, which was further distributed through German

newspapers. To participate in the study, parents had to indicate their interest. Thus,

the recruited sample was based on self-selection. Parental background (education and

household income) suggested that the sample was positively selected. To account for

differences in socioeconomic status (SES) between families, parental education (i.e.,

university degree vs. other) was controlled for (note that this covers just one—yet

in the present context arguably the most relevant—facet of SES). The generalisation

of the results obtained to the general population is therefore not warranted.

5 Conclusion

The present work examined the role of both students’ trait self-regulation as a per-

son characteristic and task difficulty and task enjoyment as features of the learning

tasks students worked on during the SARS-CoV-2-induced homeschooling period

in Germany for students’ daily self-regulation. The results supported the hypothesis

of an association between students’ trait self-regulation and their state self-regula-

tion operationalised as their daily learning independence. Additionally, the results

supported the important role of task features such as task difficulty and task enjoy-

ment for students’ daily self-regulation. Thus, the present investigation encourages

the consideration of both person characteristics and features of the learning tasks

students work on during homeschooling when designing learning tasks to support

students’ self-regulation.

Acknowledgments We thank Michaela Menstell for her extraordinary support in conducting the study.

Funding This study was funded through budgetary funds of the Cognitive Development group at the

DIPF | Leibniz-Institute for Research and Information in Education.

K



Homeschooling during the SARS-CoV-2 pandemic: the role of students’ trait self-regulation...

Funding Open Access funding enabled and organized by Projekt DEAL.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,

which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as

you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-

mons licence, and indicate if changes were made. The images or other third party material in this article

are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the

material. If material is not included in the article’s Creative Commons licence and your intended use is not

permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly

from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.

0/.

References

Allen, J., Hamre, B., Pianta, R., Gregory, A., Mikami, A., & Lun, J. (2013). Observations of effective

teacher-student interactions in secondary school classrooms: Predicting student achievement with the

classroom assessment scoring system-secondary. School Psychology Review, 42(1), 76–98. https://

doi.org/10.1080/02796015.2013.12087492.
Baumeister, R. F., & Vohs, K. D. (2007). Self-regulation, ego depletion, and motivation. Social and Person-

ality Psychology Compass, 1(1), 115–128. https://doi.org/10.1111/j.1751-9004.2007.00001.x.
Baumeister, R. F., Heatherton, T. F., & Tice, D. M. (1994). Losing control: How and why peiple fail at self-

regulation. Cambridge: Academic Press.
Blume, F., Göllner, R., Moeller, K., Dresler, T., Ehlis, A.-C., & Gawrilow, C. (2019). Do students learn

better when seated close to the teacher? A virtual classroom study considering individual levels of

inattention and hyperactivity-impulsivity. Learning and Instruction, 61, 138–147. https://doi.org/10.

1016/j.learninstruc.2018.10.004.
Boekaerts, M. (1993). Being concerned with well-being and with learning. Educational Psychologist,

28(2), 149–167. https://doi.org/10.1207/s15326985ep2802_4.
Boekaerts, M., & Corno, L. (2005). Self-regulation in the classroom: a perspective on assessment and

intervention. Applied Psychology, 54(2), 199–231. https://doi.org/10.1111/j.1464-0597.2005.00205.

x.
Brody, G. H., Dorsey, S., Forehand, R., & Armistead, L. (2002). Unique and protective contributions of

parenting and classroom processes to the adjustment of African American children living in single-

parent families. Child Development, 73(1), 274–286. https://doi.org/10.1111/1467-8624.00405.
Carver, C. S., & Scheier, M. F. (1998). On the self-regulation of behavior. Cambridge: University Press.
Charalambous, C. Y., & Praetorius, A. (2018). Studying mathematics instruction through different lenses:

setting the ground for understanding instructional quality more comprehensively. ZMD, 50, 355–366.

https://doi.org/10.1007/s11858-018-0914-8.
Corno, L., & Mandinach, E. B. (2004). What we have learned about student engagement in the past twenty

years. In D. M. McInerney & S. Van Etten (Eds.), Big theories revisited (pp. 299–238). Charlotte:

Information Age Publishing.
Dabbagh, N., & Kitsantas, A. (2004). Supporting self-regulation in student-centered web-based learning

environments. International Journal on E-Learning, 3(1), 40–47.
Daley, D., & Birchwood, J. (2010). ADHD and academic performance: why does ADHD impact on aca-

demic performance and what can be done to support ADHD children in the classroom? Child Care

Health Dev, 36(4), 455–464. https://doi.org/10.1111/j.1365-2214.2009.01046.x.
Dent, A. L., & Koenka, A. C. (2016). The relation between self-regulated learning and academic achieve-

ment across childhood and adolescence: A meta-analysis. Educational Psychology Review, 28(3),

425–474. https://doi.org/10.1007/s10648-015-9320-8.
Dolezal, S. E., Welsh, L. M., Pressley, M., & Vincent, M. M. (2003). How nine third-grade teachers motivate

student academic engagement. Elementary School Journal. https://doi.org/10.1086/499725.
Duckworth, A. L., & Quinn, P. D. (2009). Development and validation of the short grit scale (Grit–S).

Journal of Personality Assessment, 91(2), 166–174. https://doi.org/10.1080/00223890802634290.
Duckworth, A. L., Gendler, T. S., & Gross, J. J. (2014). Self-control in school-age children. Educational

Psychologist, 49(3), 199–217. https://doi.org/10.1080/00461520.2014.926225.

K

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1080/02796015.2013.12087492
https://doi.org/10.1080/02796015.2013.12087492
https://doi.org/10.1111/j.1751-9004.2007.00001.x
https://doi.org/10.1016/j.learninstruc.2018.10.004
https://doi.org/10.1016/j.learninstruc.2018.10.004
https://doi.org/10.1207/s15326985ep2802_4
https://doi.org/10.1111/j.1464-0597.2005.00205.x
https://doi.org/10.1111/j.1464-0597.2005.00205.x
https://doi.org/10.1111/1467-8624.00405
https://doi.org/10.1007/s11858-018-0914-8
https://doi.org/10.1111/j.1365-2214.2009.01046.x
https://doi.org/10.1007/s10648-015-9320-8
https://doi.org/10.1086/499725
https://doi.org/10.1080/00223890802634290
https://doi.org/10.1080/00461520.2014.926225


F. Blume et al.

Duckworth, A. L., Peterson, C., Matthews, M. D., & Kelly, D. R. (2007). Grit: Perseverance and passion for

long-term goals. Journal of Personality and Social Psychology, 92(6), 1087–1101. https://doi.org/10.

1037/0022-3514.92.6.1087.
Duckworth, A. L., Taxer, J. L., Eskreis-Winkler, L., Galla, B. M., & Gross, J. J. (2019). Self-control and aca-

demic achievement. Annual Review of Psychology, 70(1), 373–399. https://doi.org/10.1146/annurev-

psych-010418-103230.
DuPaul, G. J., & Stoner, G. (2014). ADHD in the Schools (3rd edn.). New York: The Guildford Press.
Fernyhough, C., & Fradley, E. (2005). Private speech on an executive task: relations with task difficulty and

task performance. Cognitive Development, 20(1), 103–120. https://doi.org/10.1016/j.cogdev.2004.11.

002.
Fujita, K. (2011). On conceptualizing self-control as more than the effortful inhibition of impulses. Per-

sonality and Social Psychology Review, 15(4), 352–366. https://doi.org/10.1177/1088868311411165.
Gollwitzer, P. M. (1999). Implementation intentions: strong effects of simple plans. American Psychologist,

54(7), 493–503.
Goodman, R. (1997). The strengths and difficulties questionnaire. A research note. Journal of Child Psy-

chology and Psychiatry, 38, 581–586.
Grolnick, W. S., & Slowiaczek, M. L. (1994). Parents’ involvement in children’s schooling: a multidimen-

sional conceptualization and motivational model. Child Development, 65(1), 237–252. https://doi.

org/10.1111/j.1467-8624.1994.tb00747.x.
Gross, J. J. (2015). Emotion regulation: current status and future prospects. Psychological Inquiry, 26(1),

1–26. https://doi.org/10.1080/1047840X.2014.940781.
Horvath, M., Herleman, H. A., & McKie, L. R. (2006). Goal orientation, task difficulty, and task interest:

a multilevel analysis. Motivation and Emotion, 30(2), 171–178. https://doi.org/10.1007/s11031-006-

9029-6.
Huber, S. G., Günther, P. S., Schneider, N., Helm, C., Schwander, M., Schneider, J. A., & Pruitt, J. (2020).

COVID-19 und aktuelle Herausforderungen in Schule und Bildung. Münster: Waxmann.
Imeraj, L., Antrop, I., Sonuga-Barke, E., Deboutte, D., Deschepper, E., Bal, S., & Roeyers, H. (2013). The

impact of instructional context on classroom on-task behavior: A matched comparison of children

with ADHD and non-ADHD classmates. Journal of School Psychology, 51(4), 487–498. https://doi.

org/10.1016/j.jsp.2013.05.004.
Inzlicht, M., Werner, K. M., Briskin, J. L., & Roberts, B. W. (2020). Integrating models of self-regulation.

Annual Review of Psychology. https://doi.org/10.1146/annurev-psych-061020-105721.
Judge, T. A., Bono, J. E., Erez, A., & Locke, E. A. (2005). Core self-evaluations and job and life satisfaction:

the role of self-concordance and goal attainment. Journal of Applied Psychology, 90(2), 257–268.

https://doi.org/10.1037/0021-9010.90.2.257.
Karabenick, S. A., & Gonida, E. N. (2018). Academic help seeking as a self-regulated learning strat-

egy: current issues, future directions. In Handbook of self-regulation of learning and performance

(2nd edn., pp. 421–433). London: Routledge, Taylor & Francis Group.
Koestner, R., Otis, N., Powers, T. A., Pelletier, L., & Gagnon, H. (2008). Autonomous motivation, con-

trolled motivation, and goal progress. Journal of Personality, 76(5), 1201–1230. https://doi.org/10.

1111/j.1467-6494.2008.00519.x.
Koole, S. L., Jostmann, N. B., & Baumann, N. (2012). Do demanding conditions help or hurt self-regu-

lation? Social and Personality Psychology Compass, 6(4), 328–346. https://doi.org/10.1111/j.1751-

9004.2012.00425.x.
Kunter, M., & Trautwein, U. (2013). Psychologie des Unterrichts. Stuttgart: utb.
Leiner, D. J. (2019). SoSci Survey (Version 3.1.06). https://www.soscisurvey.de. Accessed: 26. March

2020.
Liborius, P., Bellhäuser, H., & Schmitz, B. (2019). What makes a good study day? An intraindividual study

on university students’ time investment by means of time-series analyses. Learning and Instruction,

60, 310–321. https://doi.org/10.1016/j.learninstruc.2017.10.006.
Locke, E. A., & Latham, G. P. (1990). A theory of goal setting & task performance. In A theory of goal

setting & task performance. Upper Saddle River: Prentice-Hall.
Ludwig, K., Haindl, A., Laufs, R., & Rauch, W. A. (2016). Self-regulation in preschool children’s everyday

life: exploring day-to-day variability and the within-and between-person structure. Journal of Self-

Regulation and Regulation, 2, 98–117. https://doi.org/10.11588/josar.2016.2.34357.
Marchand, G., & Skinner, E. A. (2007). Motivational dynamics of children’s academic help-seeking and

concealment. Journal of Educational Psychology, 99(1), 65–82. https://doi.org/10.1037/0022-0663.

99.1.65.

K

https://doi.org/10.1037/0022-3514.92.6.1087
https://doi.org/10.1037/0022-3514.92.6.1087
https://doi.org/10.1146/annurev-psych-010418-103230
https://doi.org/10.1146/annurev-psych-010418-103230
https://doi.org/10.1016/j.cogdev.2004.11.002
https://doi.org/10.1016/j.cogdev.2004.11.002
https://doi.org/10.1177/1088868311411165
https://doi.org/10.1111/j.1467-8624.1994.tb00747.x
https://doi.org/10.1111/j.1467-8624.1994.tb00747.x
https://doi.org/10.1080/1047840X.2014.940781
https://doi.org/10.1007/s11031-006-9029-6
https://doi.org/10.1007/s11031-006-9029-6
https://doi.org/10.1016/j.jsp.2013.05.004
https://doi.org/10.1016/j.jsp.2013.05.004
https://doi.org/10.1146/annurev-psych-061020-105721
https://doi.org/10.1037/0021-9010.90.2.257
https://doi.org/10.1111/j.1467-6494.2008.00519.x
https://doi.org/10.1111/j.1467-6494.2008.00519.x
https://doi.org/10.1111/j.1751-9004.2012.00425.x
https://doi.org/10.1111/j.1751-9004.2012.00425.x
https://www.soscisurvey.de
https://doi.org/10.1016/j.learninstruc.2017.10.006
https://doi.org/10.11588/josar.2016.2.34357
https://doi.org/10.1037/0022-0663.99.1.65
https://doi.org/10.1037/0022-0663.99.1.65


Homeschooling during the SARS-CoV-2 pandemic: the role of students’ trait self-regulation...

Martin, A. J., Papworth, B., Ginns, P., Malmberg, L.-E., Collie, R. J., & Calvo, R. A. (2015). Real-time

motivation and engagement during a month at school: Every moment of every day for every stu-

dent matters. Learning and Individual Differences, 38, 26–35. https://doi.org/10.1016/j.lindif.2015.

01.014.
McClelland, M., Geldhof, J., Morrison, F., Gestsdóttir, S., Cameron, C., Bowers, E., Duckworth, A., Little,

T., & Grammer, J. (2018). Self-regulation. In N. Halfon, C. B. Forrest, R. M. Lerner & E. M. Faustman

(Eds.), Handbook of life course and health development (pp. 275–298). : Springer Nature.
McWilliam, R. A., Scarborough, A. A., & Kim, H. (2003). Adult interactions and child engagement. Early

Education and Development, 14(1), 7–28. https://doi.org/10.1207/s15566935eed1401_2.
Meece, J. L., & Daniels, D. H. (2008). Cognitive development: Piaget’s and Vygotsky’s theories. In Child

and adolescent development for educators (pp. 126–184). : McGraw-Hill.
Milyavskaya, M., Inzlicht, M., Hope, N., & Koestner, R. (2015). Saying “no” to temptation: want-to moti-

vation improves self-regulation by reducing temptation rather than by increasing self-control. Journal

of Personality and Social Psychology, 109(4), 677–693. https://doi.org/10.1037/pspp0000045.
Mischel, W., Shoda, Y., & Peake, P. K. (1988). The nature of adolescent competencies predicted by

preschool delay of gratification. Journal of Personality and Social Psychology, 54(4), 687–696.

https://doi.org/10.1037/0022-3514.54.4.687.
Moffitt, T. E., Arseneault, L., Belsky, D., Dickson, N., Hancox, R. J., Harrington, H. L., Houts, R., Poul-

ton, R., Roberts, B. W., Ross, S., Sears, M. R., Thomson, W. M., & Caspi, A. (2011). A gradient

of childhood self-control predicts health, wealth, and public safety. Proceedings of the National

Academy of Sciences of the United States of America, 108(7), 2693–2698. https://doi.org/10.1073/

pnas.1010076108.
Moneta, G. B., & Csikszentmihalyi, M. (1996). The effect of perceived challenges and skills on the qual-

ity of subjective experience. Journal of Personality, 64(2), 275–310. https://doi.org/10.1111/j.1467-

6494.1996.tb00512.x.
Muraven, M., Gagné, M., & Rosman, H. (2008). Helpful self-control: autonomy support, vitality, and

depletion. Journal of Experimental Social Psychology, 44(3), 573–585. https://doi.org/10.1016/j.jesp.

2007.10.008.
Murayama, K., Goetz, T., Malmberg, L.-E., Pekrun, R., Tanaka, A., & Martin, A. J. (2017). Within-per-

son analysis in educational psychology: Importance and illustrations. British Journal of Educational

Psychology Monograph Series, 12, 71–84.
Newman, R. S. (2008). The motivational role of adaptive help seeking in self-regulated learning. In

D. H. Schunk & B. J. Zimmerman (Eds.), Motivation and self-regulated learning: theory, research,

and applications (pp. 315–338). New Jersey: Lawrence Earlbaum Associates.
La Paro, K. M., Pianta, R. C., & Stuhlman, M. (2004). The classroom assessment scoring system: findings

from the prekindergarten year. Elementary School Journal, 104(4), 409–426. https://doi.org/10.1086/

499760.
Pekrun, R. (2006). The control-value theory of achievement emotions: Assumptions, corollaries, and im-

plications for educational research and practice. Educational Psychology Review, 18(4), 315–341.

https://doi.org/10.1007/s10648-006-9029-9.
Pekrun, R., Goetz, T., Titz, W., & Perry, R. P. (2002). Academic emotions in students’ self-regulated learn-

ing and achievement: A program of qualitative and quantitative research. Educational Psychologist,

37(2), 91–105. https://doi.org/10.1207/S15326985EP3702_4.
Pekrun, R., Lichtenfeld, S., Marsh, H. W., Murayama, K., & Goetz, T. (2017). Achievement emotions

and academic performance: longitudinal models of reciprocal effects. Child Development, 88(5),

1653–1670. https://doi.org/10.1111/cdev.12704.
Pianta, R. C., La Paro, K. M., & Hamre, B. K. (2008). Classroom assessment scoring SystemTM: Manual

K-3. Baltimore: Paul H. Brookes Publishing.
Pinheiro, J., Bates, D., DebRoy, S., Sarkar, D., & R Core Team (2020). nlme: linear and nonlinear mixed

effects models (R package version 3.1-148). https://cran.r-project.org/package=nlme. Accessed: 01.

Dec. 2020.
Pintrich, P. R. (2000). The role of goal orientation in self-regulated learning. In M. Boekaerts, P. R. Pintrich

& M. Zeidner (Eds.), Handbook of self-regulation (pp. 451–494). Cambridge: Academic Press.
Pintrich, P. R., & De Groot, E. V. (1990). Motivational and self-regulated learning components of classroom

academic performance. Journal of Educational Psychology, 82(1), 33–40. https://doi.org/10.1037/

0022-0663.82.1.33.
Polderman, T. J. C., Boomsma, D. I., Bartels, M., Verhulst, F. C., & Huizink, A. C. (2010). A systematic

review of prospective studies on attention problems and academic achievement. Acta Psychiatrica

Scandinavica, 122(4), 271–284. https://doi.org/10.1111/j.1600-0447.2010.01568.x.

K

https://doi.org/10.1016/j.lindif.2015.01.014
https://doi.org/10.1016/j.lindif.2015.01.014
https://doi.org/10.1207/s15566935eed1401_2
https://doi.org/10.1037/pspp0000045
https://doi.org/10.1037/0022-3514.54.4.687
https://doi.org/10.1073/pnas.1010076108
https://doi.org/10.1073/pnas.1010076108
https://doi.org/10.1111/j.1467-6494.1996.tb00512.x
https://doi.org/10.1111/j.1467-6494.1996.tb00512.x
https://doi.org/10.1016/j.jesp.2007.10.008
https://doi.org/10.1016/j.jesp.2007.10.008
https://doi.org/10.1086/499760
https://doi.org/10.1086/499760
https://doi.org/10.1007/s10648-006-9029-9
https://doi.org/10.1207/S15326985EP3702_4
https://doi.org/10.1111/cdev.12704
https://cran.r-project.org/package=nlme
https://doi.org/10.1037/0022-0663.82.1.33
https://doi.org/10.1037/0022-0663.82.1.33
https://doi.org/10.1111/j.1600-0447.2010.01568.x


F. Blume et al.

Praetorius, A.-K., Klieme, E., Herbert, B., & Pinger, P. (2018). Generic dimensions of teaching quality:

the German framework of Three Basic Dimensions. ZDM, 50(3), 407–426. https://doi.org/10.1007/

s11858-018-0918-4.
Putwain, D. W., Becker, S., Symes, W., & Pekrun, R. (2018). Reciprocal relations between students’ aca-

demic enjoyment, boredom, and achievement over time. Learning and Instruction, 54, 73–81. https://

doi.org/10.1016/j.learninstruc.2017.08.004.
R Core Team (2020). R: A language and environment for statistical computing. R Foundation for Statistical

Computing. https://www.r-project.org/. Accessed: 01. Dec. 2020.
Ramdass, D., & Zimmerman, B. J. (2011). Developing self-regulation skills: the important role of home-

work. Journal of Advanced Academics, 22(2), 194–218. https://doi.org/10.1177/1932202X1102200202.
Reid, K. (1986). Disaffection from school. Methuen.
de Ridder, D. T. D., Lensvelt-Mulders, G., Finkenauer, C., Stok, F. M., & Baumeister, R. F. (2012).

Taking stock of self-control: a meta-analysis of how trait self-control relates to a wide range

of behaviors. Personality and Social Psychology Review, 16(1), 76–99. https://doi.org/10.1177/

1088868311418749.
Rieser, S., Fauth, B. C., Decristan, J., Klieme, E., & Büttner, G. (2013). The connection between primary

school students’ self-regulation in learning and perceived teaching quality. Journal of Cognitive Ed-

ucation and Psychology, 12(2), 138–156. https://doi.org/10.1891/1945-8959.12.2.138.
Rimm-Kaufman, S. E., Curby, T. W., Grimm, K. J., Nathanson, L., & Brock, L. L. (2009). The contribution

of children’s self-regulation and classroom quality to children’s adaptive behaviors in the kindergarten

classroom. Developmental Psychology, 45(4), 958–972. https://doi.org/10.1037/a0015861.
Schmid, J., Stadler, G., Dirk, J., Fiege, C., & Gawrilow, C. (2020). ADHD symptoms in adolescents’ ev-

eryday life—fluctuations and symptom structure within and between individuals. Journal of Attention

Disorders, 24(8), 1169–1180. https://doi.org/10.1177/1087054716629214.
Schmitz, B., & Wiese, B. S. (2006). New perspectives for the evaluation of training sessions in self-reg-

ulated learning: time-series analyses of diary data. Contemporary Educational Psychology, 31(1),

64–96. https://doi.org/10.1016/j.cedpsych.2005.02.002.
Schunk, D. H., & Zimmerman, B. J. (1994). Self-regulation of learning and performance: issues and edu-

cational applications. New Jersey: Lawrence Earlbaum Associates.
Schunk, D. H., & Zimmerman, B. J. (2012). Self-regulation and learning. In I. B. Weiner (Ed.), Hand-

book of psychology (2nd edn., pp. 383–394). Hoboken: John Wiley & Sons. https://doi.org/10.1002/

9781118133880.hop207003.
Seidel, T., & Shavelson, R. J. (2007). Teaching effectiveness research in the past decade: the role of theory

and research design in disentangling meta-analysis results. Review of Educational Research, 77(4),

454–499. https://doi.org/10.3102/0034654307310317.
Shah, J. Y., Friedman, R., & Kruglanski, A. W. (2002). Forgetting all else: on the antecedents and conse-

quences of goal shielding. Journal of Personality and Social Psychology, 83(6), 1261–1280.
Shores, M. L., & Shannon, D. M. (2007). The effects of self-regulation, motivation, anxiety, and attributions

on mathematics achievement for fifth and sixth grade students. School Science and Mathematics,

107(6), 225–236. https://doi.org/10.1111/j.1949-8594.2007.tb18284.x.
Sieber, V., Flückiger, L., Mata, J., Bernecker, K., & Job, V. (2019). Autonomous goal striving promotes

a nonlimited theory about willpower. Personality and Social Psychology Bulletin, 45(8), 1295–1307.

https://doi.org/10.1177/0146167218820921.
van Steenbergen, H., Band, G. P. H., & Hommel, B. (2015). Does conflict help or hurt cognitive control?

Initial evidence for an inverted U-shape relationship between perceived task difficulty and conflict

adaptation. Frontiers in Psychology, 6, 974. https://doi.org/10.3389/fpsyg.2015.00974.
Tangney, J. P., Baumeister, R. F., & Boone, A. L. (2004). High self-control predicts good adjustment, less

pathology, better grades, and interpersonal success. Journal of Personality, 72(2), 271–324. https://

doi.org/10.1111/j.0022-3506.2004.00263.x.
Trautwein, U., & Köller, O. (2003). The relationship between homework and achievement—still

much of a mystery. Educational Psychology Review, 15(2), 115–145. https://doi.org/10.1023/A:

1023460414243.
Vodanovich, S. J. (2003). Psychometric measures of boredom: a review of the literature. Journal of Psy-

chology: Interdisciplinary and Applied, 137(6), 569–595. https://doi.org/10.1080/00223980309600636.
Vygotsky, L. (1978). Mind in society. Harvard: Harvard University Press.
Wang, L. P., & Maxwell, S. E. (2015). On disaggregating between-person and within-person effects with

longitudinal data using multilevel models. Psychological Methods, 20(1), 63–83. https://doi.org/10.

1037/met0000030.

K

https://doi.org/10.1007/s11858-018-0918-4
https://doi.org/10.1007/s11858-018-0918-4
https://doi.org/10.1016/j.learninstruc.2017.08.004
https://doi.org/10.1016/j.learninstruc.2017.08.004
https://www.r-project.org/
https://doi.org/10.1177/1932202X1102200202
https://doi.org/10.1177/1088868311418749
https://doi.org/10.1177/1088868311418749
https://doi.org/10.1891/1945-8959.12.2.138
https://doi.org/10.1037/a0015861
https://doi.org/10.1177/1087054716629214
https://doi.org/10.1016/j.cedpsych.2005.02.002
https://doi.org/10.1002/9781118133880.hop207003
https://doi.org/10.1002/9781118133880.hop207003
https://doi.org/10.3102/0034654307310317
https://doi.org/10.1111/j.1949-8594.2007.tb18284.x
https://doi.org/10.1177/0146167218820921
https://doi.org/10.3389/fpsyg.2015.00974
https://doi.org/10.1111/j.0022-3506.2004.00263.x
https://doi.org/10.1111/j.0022-3506.2004.00263.x
https://doi.org/10.1023/A:1023460414243
https://doi.org/10.1023/A:1023460414243
https://doi.org/10.1080/00223980309600636
https://doi.org/10.1037/met0000030
https://doi.org/10.1037/met0000030


Homeschooling during the SARS-CoV-2 pandemic: the role of students’ trait self-regulation...

Willoughby, M. T., Wylie, A. C., & Little, M. H. (2019). Testing longitudinal associations between execu-

tive function and academic achievement. Developmental Psychology, 55(4), 767–779. https://doi.org/

10.1037/dev0000664.
Wodka, E. L., Simmonds, D. J., Mahone, E. M., & Mostofsky, S. H. (2009). Moderate variability in stimulus

presentation improves motor response control. Journal of Clinical and Experimental Neuropsychol-

ogy, 31(4), 483–488. https://doi.org/10.1080/13803390802272036.
Woerner, W., Becker, A., Friedrich, C., Rothenberger, A., Klasen, H., & Goodman, R. (2002). Normierung

und Evaluation der deutschen Elternversion des Strengths and Difficulties Questionnaire (SDQ):

Ergebnisse einer repräsentativen Felderhebung [Standardization and evaluation of the German parent

scale of the strengths and difficulties questionna. Zeitschrift Fur Kinder- und Jugendpsychiatrie und

Psychotherapie, 30(2), 105–112. https://doi.org/10.1024//1422-4917.30.2.105.
Wolfe, R. N., & Johnson, S. D. (1995). Personality as a predictor of college performance. Educational and

Psychological Measurement, 55(2), 177–185. https://doi.org/10.1177/0013164495055002002.
Wolters, C. A. (2003). Regulation of motivation: evaluating an underemphasized aspect of self-regulated

learning. Educational Psychologist, 38(4), 189–205. https://doi.org/10.1207/S15326985EP3804_1.
Wolters, C. A., & Hussain, M. (2015). Investigating grit and its relations with college students’ self-regu-

lated learning and academic achievement. Metacognition and Learning, 10(3), 293–311. https://doi.

org/10.1007/s11409-014-9128-9.
Xu, R. (2003). Measuring explained variation in linear mixed effects models. Statistics in Medicine, 22(22),

3527–3541. https://doi.org/10.1002/sim.1572.
Xu, J., & Corno, L. (1998). Case studies of families doing third-grade homework. Teachers College Record,

100(2), 402–436.
Zentall, S. S. (2005). Theory- and evidence-based strategies for children with attentional problems. Psy-

chology in the Schools, 42(8), 821–836. https://doi.org/10.1002/pits.20114.
Zimmerman, B. J. (1990). Self-regulated learning and academic achievement: An overview. Educational

Psychologist, 25(1), 3-17.

K

https://doi.org/10.1037/dev0000664
https://doi.org/10.1037/dev0000664
https://doi.org/10.1080/13803390802272036
https://doi.org/10.1024//1422-4917.30.2.105
https://doi.org/10.1177/0013164495055002002
https://doi.org/10.1207/S15326985EP3804_1
https://doi.org/10.1007/s11409-014-9128-9
https://doi.org/10.1007/s11409-014-9128-9
https://doi.org/10.1002/sim.1572
https://doi.org/10.1002/pits.20114

	Homeschooling during the SARS-CoV-2 pandemic: the role of students’ trait self-regulation and task attributes of daily learning tasks for students’ daily self-regulation
	Abstract
	Zusammenfassung
	Introduction
	Students’ trait self-regulation and academic outcomes
	Situational and instructional effects on students’ state self-regulation
	The present study

	Methods
	Sample
	Procedure
	Measures
	Baseline measure
	Daily measures

	Data analysis
	Results
	Descriptive statistics
	Trait self-regulation and daily learning independence
	Perceived task difficulty and daily learning independence

	Discussion
	Association of trait self-regulation and daily learning independence
	Association of task difficulty and daily learning independence
	Association of task enjoyment and daily learning independence
	Practical implications
	Limitations and future research


	Conclusion
	References


