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Abstract

The psychological trait of self-control has been linked

to interindividual differences in subjective well-being:

Individuals with higher self-control report less negative

affect, more positive affect, and higher life satisfaction.

However, less is known about how much self-control

fluctuates from day to day and how these fluctuations

are related to subjective well-being. This intensive lon-

gitudinal study describes day-to-day fluctuations in

self-control and investigates whether and how they are

related to subjective well-being. A sample of 64 under-

graduate students at the entry phase of university

(M = 22.55 years, SD = 6.51, range = 18–53, 97%

female) provided 1459 reports of their self-control and

subjective well-being, collected every evening across

three 9-day measurement bursts over 6 months. Partici-

pants' self-control fluctuated substantially from day to

day with less than 40% of the variability in daily self-

control being attributable to interindividual differences

in self-control. On days with higher self-control, partic-

ipants reported less negative affect, more serenity, and
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higher life satisfaction. We found no relationship

between self-control and vigor. The findings suggest

that researchers need to go beyond current assessment

practices and theories treating self-control as a stable

trait to help develop tailored well-being interventions

for everyday life.
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affect, daily diary study, life satisfaction, self-control,

self-control fluctuations, subjective well-being

INTRODUCTION

Since Mischel's early experiments (e.g. Mischel et al., 1972), self-control—that is, the ability to

orchestrate one's actions, feelings, and thoughts to pursue long-term goals (i.e. by resisting

short-term temptations; Tangney et al., 2004)—has been studied abundantly as a rather stable

personality trait that differs between individuals. This research quite consistently suggests a

beneficial role of high trait self-control throughout a broad range of life domains, such as better

achievements at school and work, more adaptive health behaviors, and better overall psychoso-

cial adjustment (e.g. de Ridder et al., 2012; Hagger et al., 2019; Tangney et al., 2004). Lately,

researchers also considered how self-control relates to subjective well-being. Subjective

well-being is typically conceptualized as a multifaceted construct. It encompasses an affective

component (i.e. affective well-being), referring to experiencing a hedonic balance of positive

and negative affect, and a cognitive component, also referred to as life satisfaction, as one's

global evaluation of different life domains (Diener, 2009).

In contrast to stereotypical beliefs that self-control implies denying oneself joy and pleasure,

empirical studies highlight a positive relationship between high trait self-control and subjective

well-being: People with high levels of self-control typically report less negative affect, more posi-

tive affect, and higher life satisfaction (Cheung et al., 2014; Grund et al., 2015; Hofmann

et al., 2014; Nielsen et al., 2019; Stavrova et al., 2020; Wiese et al., 2018). This could be due to the

fact that people with high trait self-control manage goal conflict more favorably (Grund

et al., 2015; Hofmann et al., 2014) by using antecedent-focused self-control strategies (Nielsen

et al., 2019). For example, people with high self-control might be able to shift their attention away

from distractions more easily, thus maintaining smoother goal pursuit, which in turn could lead

to increased well-being (Hofmann et al., 2014). Likewise, high well-being could contribute to

more self-control by reducing the urge to give in to short-term temptations and facilitating the use

of self-regulatory strategies (Aspinwall, 1998). Thus, theory suggests a bidirectional link between

self-control and subjective well-being, supported by research on the between-person level.

However, it has long been proposed that self-control does not only account for differences

between individuals (i.e. trait self-control) but also fluctuates in time within individuals due to

internal and external factors, such as changes in motivation and social and environmental

demands (i.e. state self-control; Baumeister et al., 2007). Thus, individuals might show higher self-

control on one occasion, while not being able to regulate their behaviors, thoughts, and emotions

on another occasion. Initial studies show, for example, that self-control is diminished under high
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levels of alcohol intoxication and is influenced by the presence of others when facing goal conflict

(Hofmann et al., 2012). Meanwhile, high state self-control predicts healthy behaviors, such as

engagement in physical activity, above and beyond trait self-control (Schöndube et al., 2017).

Also, on days with higher self-control, individuals report less arguing and anger toward their part-

ners (Crane et al., 2014) as well as more marital satisfaction (Buck & Neff, 2012). In addition, indi-

viduals experience less stressors on days with high self-control and subsequent days (Park

et al., 2016) but indicate more mental exhaustion when having to resist temptations

(Milyavskaya & Inzlicht, 2017). Hence, the question arises whether such fluctuations in self-

control across time are also accompanied by within-person changes of subjective well-being.

Complementing the research on the link between self-control and subjective well-being on the

between-person level with studies on the within-person level has, in our view, three main advan-

tages. First, the link might differ in direction and size on the between- and within-person levels

(Curran & Bauer, 2011). Second, results obtained on the within-person level cannot be explained

by rather stable third variables, such as age, socioeconomic status, health-related variables, or per-

sonality traits (Hamaker, 2012). Finding a within-person link provides a stronger claim that there

may be a causal relationship because stable third-variable explanations are naturally controlled

for by sampling data from the same person across multiple time points in within-person designs

(i.e. intensive longitudinal designs; Bolger & Laurenceau, 2013). Third, such designs allow

researchers to examine if psychological constructs covary within a certain time frame and thus

enable researchers to theorize about temporal matters, including the timing of psychological inter-

ventions (Scholz, 2019). For example, establishing daily covariation in self-control and subjective

well-being encourage efforts to improve subjective well-being with short-term interventions help-

ing to overcome momentary lack of self-control complementing interventions targeting trait self-

control. Taken together, research on the within-person level is a crucial ingredient for establishing

a dynamic understanding of the link between self-control and subjective well-being.

So far, within-person links between self-control and well-being have mostly been studied

with a focus on participants' affective experiences. Momentary self-control success (i.e. high

state self-control) is linked to better affective well-being (Wenzel et al., 2021; Wiese et al., 2018).

Furthermore, one study showed that applying a specific self-control strategy—shifting attention

away from tempting distractions—was linked to higher positive affect (Wenzel et al., 2016).

Neither of these studies considered how everyday fluctuations in self-control relate to life satis-

faction. This is probably due to the notion that affective well-being and life satisfaction differ

regarding their temporal stability, with affective well-being changing more dynamically in

everyday life than life satisfaction (Diener, 2009). However, as affective well-being and life satis-

faction have distinct correlates, it has been suggested that researchers “equate the time frames

across all measures of [subjective well-being] to ensure that the empirical differences between

these components reflect structural differences rather than the influence of different time

frames on the information that is cognitively activated” (Luhmann et al., 2012, p. 13). To our

knowledge, there is only one study on the link between self-control and subjective well-being

measuring affective well-being and life satisfaction concurrently (Buyukcan-Tetik et al., 2018).

This study implemented biweekly assessments over 39 weeks, providing evidence that higher

self-control is linked to better affective well-being as well as life satisfaction within persons.

Given the scarcity of research investigating the within-person link between self-control and

subjective well-being in general and life satisfaction in particular, the current study promises to

make several contributions to the literature. First, it investigates real-life fluctuations in self-

control and subjective well-being, providing ecologically valid data on their within-person link

(Reis, 2012). Second, following Buyukcan-Tetik et al. (2018), the current study considers
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fluctuations in both affective well-being and life satisfaction within the same time frame. How-

ever, given that self-control fluctuations occur on a day-to-day basis (e.g. Hofmann et al., 2012),

it aims to extend previous findings by applying an even more fine-grained, daily assessment.

Finally, the current study draws on a sample of undergraduate students at the entry phase of

university. First-year students are facing an important and not uncommonly stressful transition

period in their life (de Paula et al., 2022; Tosevski et al., 2010). Facing more freedom but also a

demanding study schedule, the first-year students need to establish new routines—which poses

high self-regulatory demands on them (To et al., 2021). Thus, investigating individual trajecto-

ries and covariations in their self-control and subjective well-being was of particular interest

to us.

Overall, we predict that self-control fluctuates reliably from day to day and that undergradu-

ate students show less negative affect, more positive affect (i.e. vigor and serenity), and higher

life satisfaction on days with higher self-control than usual (within-person links). Replicating

prior research, we also expect that undergraduate students with higher self-control report less

negative affect, more positive affect (i.e. vigor and serenity), and higher life satisfaction in

general (between-person links).

METHODS

Sample and design

In this intensive longitudinal study, undergraduate students (N = 64; 97% women; age:

M = 22.55 years, SD = 6.51, range = 18–53 years) filled out up to 27 daily evening surveys in

three measurement bursts (9 days each) over 6 months. Students were eligible for study partici-

pation if they were enrolled as first semester students in the undergraduate psychology program

at university and gave written informed consent to participate. Participants provided 1459 valid

entries, which is 84.4% of a maximum of 1728 possible entries (3 bursts � 9 days � 64 partici-

pants; see Figure S1 for flow of participants in the study).1 The study was approved by the

national psychological ethics committee established by the German Psychological Association.

Procedure

Participants were recruited via introductory lectures for psychology students and an announce-

ment on the notice board at the Department of Psychology. Upon their consent, participants

indicated whether they preferred to receive links to the online surveys (i.e. background ques-

tionnaires asking for sociodemographic information and daily surveys) via email and/or text

message. Daily survey links were sent out at 3 p.m. on nine consecutive days, and participants

were instructed to answer within 1 h of going to bed. It took up to 10 min to fill out each daily

survey. All participants received course credit for their participation. The study started at the

beginning of participants' first semester (Burst 1) and continued during exam preparation at

the end of first semester (Burst 2) and at the beginning of the second semester (Burst 3). These

time points were chosen to track undergraduate students' individual trajectories throughout the

entry phase of university.

1https://osf.io/4wu39/?view_only=83b379cb5a994b008d6fd8e5013d5e93
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Measures

Our measures were adapted from commonly used, reliable, and validated self-report invento-

ries. For each measure, we computed reliability estimates on the between-person level

(i.e. reliability of interindividual differences) and the within-person level (i.e. reliability of

intraindividual changes from day to day; Shrout & Lane, 2012), which all showed excellent

between-person reliability and acceptable to high within-person reliability (Table 1).

Self-control

To measure daily self-control, we adapted six items of the Brief Self-Control Scale (Tangney

et al., 2004; e.g. “Today, I was good at resisting temptation,” 1 = not at all true, 5 = totally true).

We decided against the use of a comprehensive inventory to keep daily participant burden in

this intensive longitudinal study manageable (Trull & Ebner-Priemer, 2020) and chose the

respective items based on their high face validity in everyday life.

Subjective well-being

Each evening, participants indicated their current affect (“How do you feel right now?,” 1 = not

at all, 5 = extremely) using items from the Profile of Mood States-15 scale (Cranford et al., 2006).

To assess negative affect, we used nine items (angry, resentful, annoyed, anxious, on edge,

uneasy, sad, hopeless, and discouraged). To assess vigor, we used three items (vigorous, cheer-

ful, and lively), which captures pleasant-activated affect. In addition, we included three items to

assess serenity (i.e. relaxed, calm, and at ease; Cohen et al., 2003) to also capture pleasant-

deactivated affect. To measure daily life satisfaction, participants were asked “How satisfied are

you regarding the following domains right now?” (1 = very unsatisfied; 5 = very satisfied), with

each of the following five domains rated separately: family, friends, school (university), myself,

and life in general (Diener, 2009).

TABLE 1 Means, standard deviations, reliability coefficients, and intercorrelations with confidence intervals.

Variable M SDb SDw ICC RKF RC 1 2 3 4

1. Self-control 3.18 0.45 0.63 .39 .97 .69

2. Negative affect 1.56 0.40 0.46 .44 .99 .85 �.34**

[�.54, �.11]

3. Vigor 2.44 0.56 0.65 .44 .98 .73 .20 �.15

[�.05, .42] [�.39, .10]

4. Serenity 2.95 0.54 0.67 .45 .98 .69 .27* �.33* .54**

[.03, .48] [�.53, �.09] [.34, .69]

5. Life satisfaction 3.71 0.50 0.35 .57 .99 .64 .41** �.57** .48** .47**

[.18, .59] [�.71, �.37] [.27, .65] [.26, .64]

Note: M, SDb, and SDw are used to represent the mean and the between-person and average within-person standard deviations,

respectively. ICC refers to the intercorrelation coefficient, RKF to between-person reliability, and RC to within-person reliability.

Values in square brackets indicate the 95% confidence interval for each correlation.

*p < 05, and **p < .01.
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Data analysis

We conducted a power analysis for replicating the between-person link between self-control

and subjective well-being based on a previous meta-analysis (de Ridder et al., 2012) reporting a

medium effect size (r = .33). A cross-sectional replication requires a sample size of at least

69 participants to detect an effect of r = .33 with 80% power assuming α = .05 conducting a

two-tailed test (Faul et al., 2009). We were not able to reach the planned sample size with only

64 participants providing valid data for analysis. However, we believe that the current study

with its multiple repeated assessments of both self-control and subjective well-being was

expected to have higher reliability and thus less error for this between-person link, allowing for

a somewhat smaller sample size. Moreover, the current study with its detailed description of

random effects will provide the necessary estimates for informing power analyses for future

studies with sufficient sample size (Bolger & Laurenceau, 2013) to examine the within-person

effect of self-control and subjective well-being.

We confirmed that the time stamps registered online for each survey entry were in line with

the study protocol (i.e. filled out once and on time each evening). To analyze between- and

within-person links between self-control and subjective well-being, we used multilevel models

with random intercept and slope for within-person fluctuations in self-control (Bolger &

Laurenceau, 2013). To differentiate the effect of within-person fluctuations from trait-like indi-

vidual differences in the predictor self-control, we split the raw scores into two components via

centering of the scores: a between-person component, centered at the grand mean across person

means, indicating individual i's trait-like tendency for higher/lower self-control than other

participants, and a within-person component, centered at each individual's person mean, indicat-

ing individual i's tendency on day t for higher/lower self-control than usual. To facilitate the

interpretation of results and comparison of within- and between-person effects, we divided the

predictor (within-person fluctuations and between-person differences in self-control) and each

of the four well-being outcomes (negative affect, vigor, serenity, and life satisfaction) by the

respective between-person standard deviation across the study period to identify small, moder-

ate, and large effect sizes in standard deviation units (Cohen, 1992). We chose between-person

standardization to keep in line with the research literature, which so far mainly focused on the

between-person links.

For each well-being outcome, we calculated a two-level regression model (Equation 1),

including two-way interactions between self-control (between-person and within-person) and

each study burst (with Burst 1 being the reference group), to test the link between self-control

and each well-being outcome, while accounting for changes in this link over time. We also

included a linear time slope to control for systematic increase or decrease in each well-being

outcome within each study burst, as well as two-way interactions between this linear time slope

and the study burst, to control for different change rates across bursts.

WellBeingit ¼ γ00þui0ð Þþ γ01þui1ð ÞDayitþ γ02 SelfConBiþ γ03þu2ið ÞSelfConWtiþ γ10 Burst2it
þ γ11 Burst2it�Dayitþ γ12 Burst2it�SelfConBiþ γ13 Burst2it�SelfConWti

þ γ20 Burst3itþ γ21 Burst3it�Daytiþ γ22 Burst3it�SelfConBiþ γ23 Burst3it
�SelfConWtiþ εit:

ð1Þ

Thus, we used this model to test whether the following fixed effects differed from 0:
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a. an intercept, γ00, representing the mean level of the outcome on Day 1 of Burst 1 for a partic-

ipant with an average level of self-control in the sample;

b. an average linear time trend, γ01, indicating the change in the outcome across time, with

Day 1 in Burst 1 coded as 0, Day 10 (the first day in Burst 2) as 1.00, and Day 19 (the first

day in Burst 3) as 2.00, with equal increments in between;

c. the between-person effect of self-control in Burst 1, centered at the grand mean of self-

control over all person means and all bursts, γ02, indicating the difference in the outcome for

participants with higher self-control of one unit (i.e. one between-person standard deviation

in self-control), compared with the typical participant's self-control;

d. the within-person effect of self-control in Burst 1, centered at the participant's person mean

over all bursts, γ03, indicating the change in the outcome on days with higher self-control of

one unit (i.e. one between-person standard deviation in self-control) than the participant's

usual amount of self-control;

e. the difference in the mean level of the outcome in Burst 2 (coded 1) versus Burst 1 (coded 0),

γ10;

f. the difference in the average linear time trend in Burst 2 versus Burst 1, γ11;

g. the difference in the between-person effect of self-control in Burst 2 versus Burst 1, γ12;

h. the difference in the within-person effect of self-control in Burst 2 versus Burst 1, γ13;

i. the difference in the mean level of the outcome in Burst 3 (coded 1) versus Burst 1 (coded 0),

γ20;

j. the difference in the average linear time trend in Burst 3 versus to Burst 1, γ21;

k. the difference in the between-person effect of self-control in Burst 3 versus Burst 1, γ22; and

l. the difference in the within-person effect of self-control in Burst 3 versus Burst 1, γ23.

The model also tested whether the following between- and within-person random effects

differ from 0: The random intercept, u0i, captures how much a participant deviates from the

average intercept (i.e. random intercept); the random time slope, u1i, captures how much a par-

ticipant deviates from the average time slope; and the random self-control slope, u2i, captures

how much a participant deviates from the average within-person effect (i.e. association between

self-control and the outcome in Burst 1). Finally, the residual error, εit, indicates how much a

participant on a given day deviates from the outcome value predicted by their person-specific

regression line.

We allowed for a maximal random effects structure with covariances of all random effects.

To account for the longitudinal data structure, we modeled time dependence of the residuals

with a first-order autoregressive structure (Bolger & Laurenceau, 2013). All models were con-

ducted with restricted maximum likelihood estimation and a probability level of p < .05 to indi-

cate significance using the nlme package (version 3.1–153) in R (version 4.2.2). The analyses

reported in this article were not preregistered. To ensure full transparency and enable reproduc-

ibility, the data, as well as the used analysis script, can be openly accessed via the Open Science

Framework (see link above).

RESULTS

Descriptive statistics for all study variables are depicted in Table 1, including their intercorrela-

tions on the between-person level. As expected, participants showed considerable intra-

individual variations across time, with self-control, vigor, and serenity fluctuating around the
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midpoint, negative affect within the lower third, and life satisfaction within the upper third of

their respective scale. Only 39% (ICC = .39) of the variability in daily self-control was due to

individual differences in self-control, while the remaining 61% was attributable to within-

person fluctuations and residuals (see Figure 1 for a breakdown of three example participant's

FIGURE 1 Within-person fluctuations in self-control for three example participants with high, typical, and

low self-control fluctuations.
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self-control variability). For the well-being outcomes, between 44% (negative affect) and 57%

(life satisfaction) of the variability resulted from individual differences.

To analyze within- and between-person links between daily self-control and each well-being

outcome, we computed four separate multilevel models (Bolger & Laurenceau, 2013; see

Table 2 and Figure 2). First, we found a negative within-person link between self-control and

negative affect: On days with higher self-control, participants reported less negative affect than

on days with lower self-control during the initial burst (γ03 = �0.14, p < .001), and this within-

person link did not change significantly in subsequent bursts (see Table S1 for separate analyses

of anger, anxiety, and depressed affect, which all yielded a comparable results pattern). Second,

unexpectedly, we found no within-person link between self-control and vigor; however, this

link showed comparably large between-person variation (random self-control slope τ22 = 0.14).

Third, we found a positive within-person link between self-control and serenity: On days with

higher self-control, participants reported more serenity than on days with lower self-control

during the initial burst (γ03 = 0.15, p < .001), and this within-person link did not change signifi-

cantly in subsequent bursts. Fourth, we found a positive within-person link between self-

control and life satisfaction: On days with higher self-control, participants reported higher life

satisfaction than on days with lower self-control during the initial burst (γ03 = 0.10, p < .001),

and this within-person link did not change significantly in subsequent bursts.

Furthermore, we replicated prior research reporting between-person links between self-

control and negative affect, as well as life satisfaction. Participants with higher self-control

reported less negative affect (γ02 = �0.23, p = .047) and higher life satisfaction (γ02 = 0.44,

p < .001) than students with lower self-control during the initial burst. For negative affect, the

between-person link was lower in Burst 2 compared with Burst 1 (γ12 = �0.21, p = .025), but

not in Burst 3 compared with Burst 1. For life satisfaction, the between-person link did not

change significantly in size in subsequent bursts. Regarding positive affect, the between-person

link between self-control and vigor was positive but did not reach significance in Burst

1 (γ02 = 0.26, p = .052), was lower in Burst 2 in the stressful exam period (γ12 = �0.18,

p = .036), and showed the same effect size in Burst 3 as in Burst 1. We found a consistently

positive between-person link between self-control and serenity: Participants with higher self-

control reported more serenity during the initial burst (γ02 = 0.33, p = .012), and this between-

person link did not change significantly in size in subsequent burst. Overall, the effect sizes for

the between-person link were greater than the effect sizes for the within-person link for each

measurement burst.

In addition, we found a temporal decline in vigor during Burst 1 (γ01 = �0.61, p = .001),

with no significant change in slope during Burst 2 compared with Burst 1, but during Burst

3 compared with Burst 1 (γ21 = 0.59, p = .036), indicating no decrease in vigor during

Burst 3. Also, we found a decline in serenity during Burst 1 (γ01 = �0.57, p = .007), with no sig-

nificant change in slope in subsequent bursts. Finally, we found overall lower life satisfaction

(γ10 = �0.62, p = .003) and elevated negative affect (γ10 = 0.67, p = .048) during the stressful

exam period in Burst 2 compared with Burst 1.

DISCUSSION

This intensive longitudinal study quantified the extent of self-control variability in the everyday

life of undergraduate students at the entry phase of university. Although up to now, this

construct has been studied predominantly as a rather stable personality trait (e.g. de Ridder
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TABLE 2 Multilevel models to test the within- and between-person associations between self-control and each subjective well-being outcome.

Negative affect Vigor Serenity Life satisfaction

Fixed effects Estimate SE Estimate SE Estimate SE Estimate SE

Burst 1 (start of first semester)

Intercept: Initial level γ00 3.70*** 0.14 4.76*** 0.15 5.85*** 0.16 7.42*** 0.14

Time slope γ01 �0.20 0.21 �0.61** 0.18 �0.57** 0.21 0.13 0.13

Self-control, between-person differences γ02 �0.23* 0.11 0.26⸸ 0.13 0.33* 0.13 0.44*** 0.11

Self-control, within-person fluctuations γ03 �0.14*** 0.04 0.04 0.04 0.14*** 0.04 0.10*** 0.03

Change at burst 2 (end of first semester), compared with burst 1

Change in level γ10 0.67* 0.34 �0.30 0.30 0.02 0.34 �0.62** 0.21

Change in time slope γ11 0.09 0.31 0.35 0.30 0.001 0.31 0.27 0.19

Change in between-person effect of self-control γ12 �0.21* 0.10 �0.18* 0.09 �0.07 0.10 0.10 0.06

Change in within-person effect of self-control γ13 �0.01 0.05 0.05 0.05 �0.10⸸ 0.06 �0.006 0.03

Change at burst 3 (start of second semester), compared with burst 1

Change in level γ20 0.48 0.57 �0.13 0.51 0.17 0.58 �0.58⸸ 0.35

Change in time slope γ21 0.007 0.31 0.59* 0.27 0.40 0.31 0.31 0.19

Change in between-person effect of self-control γ22 �0.17 0.11 �0.07 0.11 �0.11 0.12 �0.05 0.09

Change in within-person effect of self-control γ23 0.06 0.05 �0.01 0.06 �0.07 0.06 �0.01 0.03

Random effectsa Estimate SE Estimate SE Estimate SE Estimate SE

Level 2 (between persons)

Intercept: Initial level τ00 0.73 0.16 0.97 0.21 0.92 0.21 0.97 0.20

Time slope τ11 0.19 0.03 0.26 0.03 0.25 0.04 0.26 0.02

Self-control within-person fluctuations τ22 0.14 0.009 0.14 0.009 0.09 0.007 0.11 0.004

Intercept and time τ01 0.35 0.05 �0.17 0.06 �0.20 0.07 �0.44 0.05

Intercept and self-control within-person fluctuations τ02 �0.33 0.03 0.33 0.03 �0.29 0.03 �0.65 0.02

Time and self-control within-person fluctuations τ12 �0.43 0.01 �0.005 0.01 0.58 0.01 0.27 0.007

Level 1 (within persons)

Residual εit 1.16 0.06 1.15 0.05 1.24 0.06 0.69 0.02

Autocorrelation ρ 0.25 0.03 0.04 0.03 0.15 0.03 0.30 0.03

aFor facilitating their interpretation, we reported all random components in standard deviation and correlation metric, whereas their standard errors refer to the (co)variation metric.
⸸p < .10.
*p < .05, **p < .01, and ***p < .001.
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et al., 2012; Nielsen et al., 2019; Tangney et al., 2004), we found considerable and reliable fluctu-

ations in self-control from day to day, with only 39% of the variability being attributable to stable

between-person individual differences. The remaining variability leaves ample room for examin-

ing the effect of within-person fluctuations in self-control and their association with subjective

well-being. As hypothesized, undergraduate students experienced less negative affect and more

serenity and were more satisfied with their life on days with higher self-control than usual. This

is in line with prior findings suggesting that self-control success in everyday life is related to bet-

ter affective well-being (Wenzel et al., 2016, 2021; Wiese et al., 2018) and extends those findings

by showing that highs in self-control also relate to more favorable cognitive evaluations of life

(Diener, 2009). Thus, our results are also mostly in line with previous research findings showing

that self-control and life satisfaction show concurrent covariation across time (Buyukcan-Tetik

et al., 2018). By implementing a day-to-day assessment across multiple days, our study examines

the temporal dynamics between self-control and life satisfaction with an even more fine-grained

approach than the only other study of temporal dynamics applying biweekly assessments.

Within the chosen time frames, we found consistent links between fluctuations in self-

control and negative affect, across more activated affect states, such as anger and anxiety, as

well as deactivated states, such as depressed affect. Meanwhile, fluctuations in self-control were

positively related to serenity but not vigor on the daily level. That is, on days with higher self-

control, participants felt calmer, but not necessarily more cheerful. We did, however, find com-

parably large variation in the within-person link between self-control and vigor, indicating that

the link between self-control and vigor differs considerably for different participants. Nonethe-

less, our findings support theoretical approaches suggesting to differentiate affective experiences

not only in terms of valence (i.e. positive vs. negative affect) but also instead seeking a more

nuanced assessment of affective experiences, for example, also considering different activation

levels (Posner et al., 2005). Our results imply that on a day-to-day basis, self-control is related to

feeling relaxed (i.e. pleasantly deactivated), but not necessarily to feeling joyful (i.e. pleasantly

activated).

Taken together, our results strengthen the evidence of a short-term dynamic between self-

control and subjective well-being, irrespective of the time intervals between assessments. In

addition, by means of sampling participant data across several time points, this finding gets us

one step closer toward establishing a causal link between self-control and subjective well-being

in everyday life, because it cannot be explained by stable individual differences (i.e. age,

socioeconmic status, health-related variables, and personality traits) as third-variable explana-

tions. However, the current study does not allow to determine which processes covary in time

either acting as third variables or true mediators of this link and, thus, to sufficiently derive

causal dynamics between self-control and subjective well-being.

One possible mechanism underlying the observed within-person link might be that on days

of high self-control, individuals experience more harmonious interpersonal contacts (Finkel &

Campbell, 2001; Moschko et al., 2023), resulting in better affective well-being and higher life

satisfaction. In our study, we included five different life domains (satisfaction with family,

FIGURE 2 Between-person and within-person relationships between self-control and subjective well-being.

Between-person self-control is represented as person means across study days. Within-person self-control is

represented as deviations from the person means. As we only found a change in the size of the between-person

link of self-control and negative affect between Bursts 1 and 2, we decided to aggregate the data across all three

bursts for this visualization.
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friends, university, oneself, and life in general) in the life satisfaction score (Diener, 2009). In

response to a comment from one previous reviewer of this article, we reiterated our analyses

with self-control regressed onto each domain separately. These analyses yielded a positive

within-person (and between-person) relationship between self-control and life satisfaction

across all three bursts for satisfaction with university, oneself, and life in general. There were

no associations between self-control and satisfaction with friends. Furthermore, the analyses

revealed a within-person relationship between self-control and satisfaction with one's family;

however, this relationship faded after Burst 1. Thus, higher self-control does not seem to be

(consistently) linked to relational aspects of life satisfaction, which potentially rules out this

explanation—at least within this specific sample. These additional results are accessible as

online supplementary material (Table S2), encouraging future research to confirm the observed

patterns and to more closely investigate into how, when, and for whom self-control is linked to

different aspects of life satisfaction.

Furthermore, another explanation for the within-person link could be that on days individ-

uals demonstrate high self-control, they might be less likely to experience goal conflict due to,

for example, anticipatory management or devaluation of distractions (Nielsen et al., 2019) and

more likely to experience goal accomplishment (Galla & Duckworth, 2015). This, in turn, could

warrant better affective well-being and a more favorable evaluation of one's life. At the same

time, on days of experiencing better affective well-being and enhanced life satisfaction, exerting

self-regulatory behavior might be facilitated (Aspinwall, 1998), as individuals might experience

less craving toward a short-term gratification related to, for example, going out with friends

rather than preparing for an exam or trust themselves more to be capable of successfully pursu-

ing their long-term goals.

To analyze such underlying mechanisms and clarify the direction of effects, future studies

should therefore adapt measures of potential time-varying mediators (i.e. achievement

appraisal) and correlates in parallel to measuring self-control and subjective well-being. Even

more crucial, we propose to implement experimental manipulation of either self-control or sub-

jective well-being in future studies, to be able to truly disentangle their causal pathways in

everyday life (Reis, 2012). Another possibility to evaluate directionality of effects is the use of

random intercept cross-lagged panel models (Hamaker et al., 2015). However, we believe that

such lagged effects are more likely to appear in even shorter time frames than our day-to-day or

burst-to-burst assessments. For example, lagged effects of self-control across days are less likely

to appear because of or might be highly confounded by sleep quality (Pilcher et al., 2015). There-

fore, in this study, we decided to only conduct concurrent rather than cross-lagged analyses.

Besides revealing within-person links between self-control and subjective well-being, we

also replicated prior findings on the between-person level. For instance, undergraduates with

higher trait self-control showed less negative affect, more serenity, and higher life satisfaction

than undergraduates with lower self-control. This finding is consistent with previous research

on the relationship between self-control and subjective well-being (e.g. Cheung et al., 2014;

Grund et al., 2015; Hofmann et al., 2014; Nielsen et al., 2019; Stavrova et al., 2020; Wiese

et al., 2018). Also, a positive yet smaller between-person link between self-control and vigor did

not reach statistical significance. Interestingly, we found that the between-person link between

self-control and negative affect was stronger during the exam period, while the link

between self-control and vigor vacated completely during this period, potentially implying a

scissor effect of self-control in face of increased challenges. Overall, our results consistently

indicate that self-control is linked with subjective well-being more strongly on the between-

person level than on the within-person level, again mirroring previous research findings
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(Buyukcan-Tetik et al., 2018). This leads us to cautiously assume that consistently high self-

control might be even more beneficial for well-being than momentary peaks in self-control.

Finally, by implementing a measurement burst design, we were able to observe not only

day-to-day fluctuations in self-control and subjective well-being but also changes across longer

time frames. For example, our analyses revealed that vigor and serenity of undergraduate stu-

dents declined within study bursts, and altogether, life satisfaction was lower during Burst

2 compared with Burst 1, while negative affect was higher. This appears unsurprising, consider-

ing the time frames in which the study took place: While Bursts 1 and 3 were conducted at the

beginning of participating undergraduates first and second study semesters, respectively, they

might have been faced with increased workload, and thus, less vigor and serenity, as time prog-

ressed. Similarly, during Burst 2, exams approached with each study day, with the enhanced

burden of exam preparation negatively affecting student's overall well-being. However, these

temporal trajectories did not seem to be associated with changes in the link between self-

control, serenity, and life satisfaction. We interpret this as a sign that even as study demands

increase, trait self-control as well as momentary fluctuations in self-control is positively related

to individuals' experience of serenity and life satisfaction.

Limitations

This study has some notable limitations. First, our sample consisted of mostly young undergrad-

uate students at the entry phase of university. Compared with peers or middle-aged adults

working a full-time job or taking on care responsibilities, it can be assumed that the everyday

life of undergraduate students is typically less structured. As they face a particularly high degree

of freedom and independence, the need to exert self-control is especially high in this group of

people and during this period, potentially modifying general self-control levels as well as the

extent of self-control fluctuations. In addition, subjective well-being is lower in young adults in

general (Carstensen et al., 2011) and undergraduate students specifically (de Paula et al., 2022;

Tosevski et al., 2010). Taken together, it can be assumed that both self-control and subjective

well-being might have shown a pattern of covariation specific for the investigated age group

(i.e. predominantly young adults) and time span (i.e. first semester of university). To ensure

generalizability, future studies should highlight the link between self-control and subjective

well-being in different age groups across and beyond the college years.

Second, our sample was predominantly female. Compared with male undergraduates,

female undergraduates report higher levels of stress, more negative affect, and more sleep prob-

lems (Amaral et al., 2018; Graves et al., 2021), implying gender differences in psychological

adjustment to university. Also, female students appear to use different strategies to cope with

stress than male students. For example, female students more often seek social support (Graves

et al., 2021), while rumination is more common among male students (Amaral et al., 2018).

Thus, gender is likely to moderate the link between self-control and subjective well-being,

which challenges the generalizability of our results. However, previous studies consistently find

a link between self-control and subjective well-being on the between-person level (e.g. 64%

female, Hofmann et al., 2014; 56% female, Nielsen et al., 2019; 47% female, Stavrova

et al., 2020) and the within-person level (49% female, Buyukcan-Tetik et al., 2018), irrespective

of the sample's gender distribution, which gives preliminary evidence for generalizability. None-

theless, we encourage researchers to replicate our results in other samples and to specifically

evaluate effects of gender to probe the generalizability of our results.
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Third, despite aiming for a sample size to detect a medium effect on the between-person

effect with sufficient power, our study sample was still relatively small. To draw more robust

conclusions, a larger sample size would be ideal (Schönbrodt & Perugini, 2013). Our study

makes up for the small sample size somewhat by applying a measurement burst design with

data collection on multiple occasions. Yet, we encourage researchers to replicate our results in

a larger sample to further probe the consistency of effects and effect sizes. Most importantly, we

want to emphasize the need for a preregistered replication of our study to confirm our results,

being aware of the issues related to studies that have not been preregistered (Andrade, 2021).

Finally, we found acceptable reliability of change for all our measures. As found in other

studies (Cranford et al., 2006), the observed reliability of change is lower than the reliability of

individual differences that is based on an aggregate across many observations across time. How-

ever, future research should seek to develop more precise measures of change, especially mea-

sures of self-control fluctuations, for repeated assessment (Trull & Ebner-Priemer, 2020).

Implications

Our study demonstrates substantial and reliable self-control fluctuations in the daily life of

undergraduate students, showing that their self-control is malleable, with less than half of the

variance due to stable between-person individual differences. This implies that practitioners

in educational, work-related, and clinical settings should seek repeated assessments of

self-control, rather than relying on assessment procedures treating self-control as a stable trait

that can be assessed on a single occasion. Such a change of perspective would also allow us to

identify precursors, correlates, and successors of high self-control (e.g. on days after sufficient

sleep; Pilcher et al., 2015) and see if these can be replicated to achieve consistently higher

self-control. This might help to implement more effective self-control interventions in health

care settings, for example, by delivering them only at time points when self-control is flagging,

thus reducing intervention intensity and thus possibly diminishing barriers to help-seeking

and boosting intervention engagement (Amanvermez et al., 2022). Furthermore, our results

suggest that such self-control interventions should not only target individuals' affective

responses, for example, through teaching emotion regulation skills (Wenzel et al., 2021), but

also have the potential to improve subjective well-being by targeting cognitive evaluations of

life circumstances.

Furthermore, our study shows both between-person and within-person links between self-

control and multiple subjective well-being outcomes, implying that both differences in trait self-

control, as well as self-control fluctuations across time, account for variance in young adults'

affective experiences and life satisfaction. Therefore, it suggests the need for a theory of self-

control in time (Scholz, 2019). Previous studies showed that self-control fluctuations are linked

to subjective well-being in middle to long-term time intervals (Buyukcan-Tetik et al., 2018). Our

study gives preliminary evidence for an even more short-term dynamic and thus contributes to

building a comprehensive theory of determinants, correlates, and consequences of faltering self-

control across different time frames (Baumeister et al., 2007). Also, although we found substan-

tial variance in the size of the within-person links of self-control and subjective well-being,

these links were still comparable in a large majority of participants. Still, future research should

address why some individuals experience stronger covariation in self-control and subjective

well-being, informing idiographic descriptions of individual experiences (Molenaar &

Campbell, 2009).
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CONCLUSION

This study quantifies the extent of variability in self-control in the daily life of undergraduate

students at the entry phase of university. Collecting ecologically valid data in an intensive longi-

tudinal study design, we found that self-control is related to negative affect, serenity, and life

satisfaction on a between-person level, as well as within-person level. With both self-control

and subjective well-being being closely related to health and health behavior, understanding

their interplay in everyday life is crucial for developing tailored health prevention intervention

programs.
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Abstract

Self-regulation has mostly been studied as an intrapersonal trait which fluctuates across

time and impacts everyday behavior related to individual goal pursuit and achievement.

Although it is plausible that self-regulation affects not only individuals but also their social

network, there is less research on how self-regulation levels and fluctuations are linked to
social processes in daily life, such as interactions between children and their parents. To

this end, this study tracked children’s (aged 9 to 11 years;N = 70) self-regulation, and their

daily interaction quality with parents, across 54 days, using child and parental self-reports.

Participants reported higher interaction quality in dyads in which children showed higher

self-regulation levels in comparison to others, as well as on days on which children

showed higher self-regulation compared to their typical levels. The extent of this as-

sociation varied between dyads, which needs to be addressed in future studies. As self-

regulation and parent-child interaction quality fluctuate in parallel, this study suggests that
researchers should aim to understand the underlying mechanisms in order to develop

dynamic self-regulation interventions in family contexts and improve family well-being.
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The psychological trait of self-regulation has been frequently studied to account for

interindividual differences in behavior. Self-regulation describes the ability to shape and

orchestrate one’s actions, feelings, and thoughts to pursue long-term goals (e.g., reducing

weight, achieving good grades; Inzlicht et al., 2021). High trait self-regulation is con-

sidered beneficial for psychosocial adjustment and health outcomes, including better well-

being, and lower risk for obesity, alcohol abuse, and deviant behavior (de Ridder et al.,

2012; Tangney et al., 2004). Moreover, higher trait self-regulation is related to children’s

academic success (e.g., de Ridder et al., 2012; Gawrilow, Fäsche, et al., 2014). Beyond

individual outcomes, self-regulation also impacts relational outcomes. For example,

relationship satisfaction is highest in couples where both partners exhibit high trait self-

regulation (Vohs et al., 2011). In children, high trait self-regulation is predictive of

positive relationships with peers and adults (e.g., Eisenberg et al., 2014). Hence, self-

regulation intersects with a broad range of intra- and interpersonal life domains across the

life course. The present study investigates self-regulation in childhood while considering

trait-like differences in children’s self-regulation as well as day-to-day fluctuations and

links them to daily interactions between children and parents.

Daily fluctuations in self-regulation

Several theoretical models proposed that while some people might exhibit higher self-

regulation than others (i.e., between-person differences), people can also show fluctu-

ations in self-regulation over time (i.e., within-person differences). For example,

Baumeister (2007) proposed that self-control depletes and restores dynamically across

time, and van der Meere (2005) links fluctuations in self-regulation problems with current

activation levels for individuals with pathological self-regulation deficits such as

attention-deficit hyperactivity disorder.

Empirically, lab studies showed within-person fluctuations under presumably constant

contextual conditions, as well as following manipulations of motivational and social

factors (Kofler et al., 2013; vanDellen & Hoyle, 2010; Wieber et al., 2011). These

laboratory conditions mirror how self-regulation changes in daily life, where self-

regulation fluctuates under far more complex contextual conditions. An increasing

number of ecological momentary assessment studies investigates such ‘real-life’ fluc-

tuations in adults’ self-regulation (e.g., Hofmann, Baumeister, et al., 2012), as well as their

situational correlates, such as subjective well-being (Buyukcan-Tetik et al., 2018). The

number of studies tracking children’s and adolescents’ self-regulation in everyday life is

far more restricted. Initial studies showed substantial day-to-day variability in the self-

regulation of children (Blume et al., 2022; Leonard et al., 2021; Ludwig et al., 2016;

McCoy et al., 2022), and adolescents (Berg et al., 2014; Schmid et al., 2020). However,
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little is known about the circumstances under which young people’s self-regulation is

attenuated or increased. Some experience sampling studies in the area of romantic re-

lationships consider ups and downs in couples’ relational outcomes (Totenhagen et al.,

2012) as covariates of self-regulation fluctuations in daily life (e.g., Buck & Neff, 2012).

However, to our knowledge, there are no comparable studies in the area of parent-child

relationships.

Children’s self-regulation and parent-child interactions

The development of self-regulation is an important milestone of early child development.

The family environment plays a fundamental role within this process (Bridgett et al.,

2018; Posner et al., 2014). For example, parental self-regulation is theorized to influence

children’s self-regulation through genetic and socialization processes (Bridgett et al.,

2015). Socially, children’s self-regulation is influenced by their parents as models of

regulatory behaviors, as well as through parenting behavior (Morris et al., 2017). Em-

pirical studies show that children’s self-regulation is strengthened by warm, consistent,

and responsive parenting and undermined by overly directive and critical parenting (e.g.,

Morawska et al., 2019). Likewise, higher trait self-regulation in children is associated

with parents’ encouragement and guidance, as well as setting boundaries (Karreman et al.,

2006; Piotrowski et al., 2013).

How parents interact with their children also influences children’s social functioning

(Eisenberg et al., 2014). For example, non-hostile and warm parenting contributes to

children’s prosocial skills besides self-regulation (Williams & Berthelsen, 2017), so that

children can build new social relationships, but also maintain a secure and attuned re-

lationship with their parents (Davis et al., 2017; Herd et al., 2018). Thus, the relationship

between children’s self-regulation and the quality of their social interactions is, in parts,

reciprocal. For example, in one quasi-experimental study, mothers with poor executive

functioning (i.e., low working memory capacity, which is correlated with self-regulation

abilities; Hofmann, Schmeichel, et al., 2012) showed more negative reactivity towards

challenging child behavior than mothers with better executive functioning (Deater-

Deckard et al., 2010). Also, in one longitudinal study, children with higher self-

regulation deficits at baseline perceived their mothers to be more hostile and less ac-

cepting one year later (Lifford et al., 2009). Taken together, such studies indicate a

negative influence of the child’s dysregulated behavior on dysregulated parenting

behavior—which, in turn, can continue to negatively affect the child’s self-regulation and

perpetuate differences in children’s self-regulation and family problems across devel-

opment (Feldman, 2015).

Overall, the links between self-regulation and outcomes related to parent-child in-

teractions are typically studied in parent-child dyads, applying either cross-sectional or

longitudinal designs across longer developmental periods. Given that children’s self-

regulation fluctuates substantially on a daily level, we consider this a substantial

shortcoming. Thus far, it is unknown whether and how such daily fluctuations in

children’s self-regulation translate into relational outcomes within the parent-child

relationship.
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The present study

As part of one self-regulation system (Fitzsimons et al., 2015), self-regulation fluctuations

in children are likely to influence both child and parent on a daily level. For example, on

days the child exhibits high self-regulation, it might rely less on support from the parent to

engage in tedious tasks (i.e., finishing their homework) relevant for long-term goal pursuit

(i.e., receive good grades at schools). Thus, fluctuations in children’s self-regulation are

likely to be directly reflected in relational outcomes. To this end, our study uses an

ambulatory assessment design (Trull & Ebner-Priemer, 2013) to capture day-to-day

fluctuations in children’s self-regulation and to better understand the daily link between

self-regulation and parent-child interaction quality. We consider the ambulatory as-

sessment approach suitable to track such within-person fluctuations in the real world (i.e.,

within natural environments that cannot be recreated in laboratories) and in real time (i.e.,

through momentary ratings instead of retrospective reports). We apply both children’s

self-reports and parental reports of children’s self-regulation (cf. Berg et al., 2014).

Replicating previous findings, we aim to test the hypothesis that there is a positive between-

person relationship between children’s self-regulation and interaction quality, i.e., children

with higher self-regulation than others should report more positive interactions with their

parents, and parents who perceive their child to have higher self-regulation than others should

report more positive interactions with their child. In addition, we establish and test the novel

hypothesis that there is also a positive within-person relationship between children’s self-

regulation and interaction quality. That is, on days on which children report higher self-

regulation than they usually do, they should also report more positive interactions with their

parents, and on days on which parents perceive their children to have higher self-regulation

than they usually do, they should report more positive interactions with their children.

Method

Study design and sample

This study used a dyadic ambulatory assessment design with measurement bursts

(Sliwinski, 2008). We followed children and one of their parents (the same parent across

the whole study period) for a maximum of 54 days, distributed across three bursts of

18 days spaced out over 13 months. Thus, this design balances fine-grained daily as-

sessment and its corresponding participant burden to capture everyday experiences over a

longer developmental period. Throughout the study period, we asked children and parents

to rate children’s self-regulation and parent-child interaction quality on a daily basis. So

far, there are no comparable studies to derive meaningful starting values for powering the

hypothesized within-person effect (Bolger et al., 2012), so that the current study will

provide the necessary estimates for power analysis in future ambulatory assessment

studies. Therefore, we powered the study to collect sufficient data for detecting a between-

person effect of medium effect size (r = .35; i.e., Tangney et al., 2004, for family cohesion

and self-control), with 80% power and α = .05. The power analysis resulted in a required

sample of at least 61 participants. Expecting cases where data are only available for the

child or only for the parent, we aimed to recruit 15% more dyads (n = 9).

Moschko et al. 257



Thus, in total, 70 parent-child dyads participated in our study. All children (39 girls,M =

10; 9 years, SD = 5.7 months) attended Grade 5 at the beginning of Burst 1 and were

recruited from six different secondary or comprehensive schools. Eight children were

diagnosedwith attention-deficit hyperactivity disorder (ADHD), all of whichwere receiving

medical treatment. Participating parents were typically children’s biological mothers (n = 65,

93%). They had different education levels with 41% (n = 29) having obtained a university

entrance qualification. Figure 1 gives an overview of the recruitment and retention of these

70 dyads throughout the study period. We successfully recruited 55 dyads for Burst 1,

missing the targeted recruitment goal, and thus recruited 15 more dyads in Burst 2.

All parents gave written informed consent for their child and themselves to participate

in this study and received a €40 voucher after each burst for a self-chosen excursion with

the family. The overarching research project was approved by the ethics committee of the

Figure 1. Diagram of parent-child dyad’s study participation throughout all bursts. While n = 21
parent-child dyads dropped out after Burst 1, two of them re-enrolled for Burst 3, resulting in n =
26 parent-child dyads (37% of all dyads considered for data analysis) that participated in all three
measurement bursts.
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German Psychological Society (DGPs). The Ministry of Culture, Youth and Sport in

Baden-Württemberg approved recruitment at schools.

Procedure

At each burst, a study team visited the schools and provided participating children with

mobile phones (Moto G5 plus smartphones by Motorola, Libertyville, Illinois) for daily

data collection. The phones were programmed to only allow access to the study contents

and no other phone functions. Children were instructed to use these phones to fill out short

diaries, asking about their experiences, including self-regulation and interaction quality,

three times a day for 18 consecutive days. Filling out these diaries took about 5 minutes

per occasion. Items were presented in a predefined order with only one item on screen at a

time. Children were able to navigate through items using arrow buttons, and could choose

to deny responses for any item.

Every participating child was asked to fill out the first diary on a Wednesday morning.

We used a time-contingent sampling method with the phones prompting children via a

ringtone to respond. Each time the phone rang children had 30 minutes to respond,

otherwise their answers were recorded as missing. We asked children to fill out the diaries

shortly after waking up in the morning, after school in the afternoon, and before going to

bed in the evening. Response prompts followed individual timetables adapted to chil-

dren’s daily schedules and thus differed slightly between children. For example, in the

evenings, most children were prompted at 8 pm, varying between 7:30 and 9:30 pm before

school days, and 7:30 and 11 pm on Fridays and Saturdays.

In parallel, every evening between 8 pm and 12 am, we asked parents to fill out a short

questionnaire about their children’s daily experiences, including self-regulation and

interaction quality. This took about 3 minutes per occasion. Parents could choose whether

they would fill out these questionnaires online or use paper-pencil versions of the

questionnaire to submit by mail at the end of each burst. Within each burst, approximately

50% of parents chose to fill out the questionnaire online. They also participated in a

telephone interview before each burst, to collect background information about family

socio-demographics, children’s characteristics, and their everyday lives.

The procedure was repeated for each measurement burst.1 Burst 1 took place from

November to December 2017, Burst 2 from April to July 2018, and Burst 3 from

November to December 2018. For organizational reasons, children from different schools

had individual assessment periods within these time frames.

Measures

Self-regulation in everyday life. Children’s daily self-regulation was measured using a total

of seven items adapted for daily use, drawing on the Self-Control Scale (SCS-K-D;

Bertrams & Dickhäuser, 2009, original: Tangney et al., 2004; 3 items) to assess core self-

regulation, and Conners 3 (Lidzba et al., 2013; 4 items) to assess self-regulation deficits

(e.g., impulsiveness, or lack of concentration; Schmid et al., 2020). Children filled out

these items three times a day, while parents did so once a day—that is, we modified the
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items to record state self-regulation with shorter time frames for children (e.g., Since the

last alarm, I had difficulty concentrating), and a longer time frame for parents (e.g., Today,

my child had difficulty concentrating; see Table A1). To allow participants to respond in a

more nuanced way, we changed the response scale, using a six-point Likert scale ranging

from 1 (Not at all) to 6 (Exactly). We recoded reverse items before data analysis, so that

higher scores represent higher self-regulation. Children and parents answered slightly

different item sets, which were chosen based on a proof-of-concept trial and proved to be

most suitable to track self-regulation fluctuations. To obtain mean self-regulation scores,

we calculated averages across all items for each occasion a child or a parent answered at

least four of the seven items. Also, to be able to compare children and parent reports, we

calculated daily self-regulation scores across all three occasions per day for child reports.

These daily scores were used for all statistical analyses. We computed multilevel reli-

ability estimates (Shrout & Lane, 2012) to determine the reliability of these scores to

capture individual differences as well as day-to-day fluctuations in self-regulation.

Between-person reliability was .99 for child reports and parental reports, respectively, and

within-person reliability was .62 (child report) and .70 (parental report).

Background information on self-regulation. To confirm the validity of the self-regulation

scores obtained within the daily assessment, we compared the average scores across all

study dayswith full baseline scores on the SCS-K-D (Rauch et al., 2014; higher scores imply

higher self-regulation), as well as Conners 3 (Lidzba et al., 2013; higher scores imply lower

self-regulation). Both questionnaires were administered at the beginning of each burst in

telephone interviews with parents. For children’s self-reports, self-regulation scores from the

daily assessment were associated with SCS-K-D at Burst 1 (r = .12) and 3 (r = .09) with

small correlations, but not at Burst 2 (r = -.02). Also, they were associated with Conners 3

with small to moderate correlations at each measurement burst (all r < -.13). For parents,

daily scores showed moderate to large negative correlations with SCS-K-D scores at each

measurement burst (all r > .38), as well as with Conners 3 (all r < -.35). Overall, these results

indicate that children and parents provide unique and distinct perspectives on children’s

everyday experiences.

Parent-child interaction quality. Quality of parent-child interactions was measured once a day

in the evening, using a single item (“Today I got along well with my parents/my child”) on a

six-point Likert scale ranging from 1 (Not at all) to 6 (Exactly) with higher scores representing

better interaction quality.

Statistical analysis

In this study, we repeatedly collected data on self-regulation and parent-child interaction.

Thus, the data are nested within participants. To account for this hierarchical structure, we

tested our hypotheses using mixed linear models (Bolger & Laurenceau, 2013) im-

plemented in the nlme package (version 3.1–153) in R (version 4.1.1). To dissociate

effects on the between-person and within-person level, daily reported self-regulation

scores were decomposed into a stable between-person score, bpSRi—that is, a child i’s
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average self-regulation score across all study days, centered at the grand mean—and a

time-varying within-person score, wpSRij—that is, a child i’s higher or lower self-

regulation score on study day j, fluctuating around child i’s average self-regulation score.

To test our hypotheses, we fitted mixedmodels to child-reported data (child model) and

parent-reported data (parent model), respectively. Both models examined whether and

how children’s between-person differences and within-person fluctuations in self-

regulation (predictors) and interaction quality (PCIij; outcome) are related across time.

We conducted full random slope models using the following equations:

Level 1: PCIij = β0i + β1i timeij + β2i wpSRij + eij
Level 2: β0i = γ00 + γ01 bpSRi + u0i

β1i = γ10
β2i = γ20 + u1i

The Level 1 equation represents the within-person level, while the Level 2 equations

represent the between-person level. Accordingly, for both the child model and the parent

model, we considered the following fixed effects: the intercept, γ00, indicating the starting

point for the typical child in the sample on Day 1; an average linear time trend, γ10,

indicating a possible change in interaction quality across time; the average between-

person slope for self-regulation, γ01, indicating a between-person association of self-

regulation and interaction quality; and the average within-person slope for self-regulation,

γ20, indicating a within-person association of fluctuations in self-regulation and inter-

action quality. Additionally, we considered two random effects to account for individual

shifts from the sample’s average: children’s deviation from the average intercept, u0i; and

children’s deviation from the average within-person slope for self-regulation, u1i; as well

as the residual error eij.

The models were calculated using maximum likelihood estimation and α = .05, and

were controlled for a continuous auto-correlation of Level 1 residuals (e.g., Bolger &

Laurenceau, 2013).2 To obtain standardized regression coefficients and thus facilitate the

interpretation of results in terms of effect sizes, as well as comparisons of within- and

between-person effects across informants, both model predictors (between-person dif-

ferences and within-person fluctuations in self-regulation) were divided by the between-

person standard deviation of self-regulation scores.

Results

Descriptive statistics

On average, children provided data on self-regulation and interaction quality on a median

of 28 days (range: 7–53 days). Among parents, three did not report any data, while the

remaining provided data on a median of 25 days (range: 3–54 days). For self-regulation,

children provided 66% (n = 2314), and parents 56% (n = 1965) of possible observations

(55 dyads with 54 study days, and 15 dyads with 36 study days = 3510 possible ob-

servations). For interaction quality, children provided 58% (n = 2027), and parents 56% (n

= 1960) of 3510 possible observations. Information on both variables, self-regulation and
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interaction quality, was present for 57% (n = 2006), and 56% (n = 1960) of observations

respectively from children and parents.

Overall, children’s self-regulation and interaction quality were rated rather high on the

scale from 1 to 6 by both informants (Table 1). Person mean scores across time from child

and parental report were correlated moderately for self-regulation, r(65) = .39, p = .001,

and weakly for interaction quality, r(65) = .24, p = .047. Moreover, children’s self-

regulation, as well as interaction quality, varied substantially across time and participants

(Figure 2), as well as within participants. Intraclass correlation coefficients indicated that

more than 50% of variability in children’s self-regulation and at least 60% of variability in

interaction quality did not originate from between-person differences but occurred due to

within-person fluctuations and residual error.

Hypotheses testing

Before testing our hypotheses, we were interested in thoroughly investigating the time

course of participant’s responses, as well missingness patterns. The results from all

additional analyses can be retrieved online from the Open Science Framework (https://osf.

io/u3wbh/?view_only=f58702fe2e8b4c99971bcb5e8d7fb29a). The results from mixed

linear modeling to test our hypotheses are depicted in Table 2 (child model) and Table 3

(parent model). In line with our hypotheses, we found a between-person link between

children’s self-regulation and parent-child interaction quality: Children with higher self-

regulation than others had more positive parent-child interactions across time, according

to children themselves (γ01 = 0.18, 95% CI [0.04, 0.31], p = .011), as well as their parents

(γ01 = 0.40, 95% CI [0.29, 0.50], p < .001). Furthermore, in line with our hypothesis, we

found a positive link between children’s self-regulation and interaction quality, as well as

between parents’ reports of children’s self-regulation and interaction quality; on the

within-person level: On days on which children showed higher self-regulation than usual,

parent-child interactions were more positive (child model: γ20 = 0.15, 95%CI [0.10, 0.20],

p < .001; parent model: γ20 = 0.46, 95% CI [0.40, 0.53], p < .001). The size of this

Table 1. Descriptive statistics across all 54 study days for self-regulation and parent-child
interaction quality in both children’s self-reports and parent-reports.

Between-person Within-person

M SD Range MISD SD Range ICC

Child-report

Self-regulation 5.31 0.46 3.78–5.95 0.45 0.21 0.16–1.31 .47

Interaction quality 5.48 0.60 3.53–6.00 0.70 0.54 0.00–2.09 .40

Parent-report

Self-regulation 4.73 0.65 3.15–5.94 0.60 0.19 0.21–1.04 .49

Interaction quality 5.13 0.64 3.72–6.00 0.84 0.48 0.00–2.20 .36

Note. MISD = mean intra-individual standard deviation, ICC = intraclass correlation coefficient.

262 Journal of Social and Personal Relationships 40(1)



within-person link varied substantially (child model: SD = 0.14, parent model: SD =

0.21), with a majority of parent-child dyads showing a positive within-person link be-

tween children’s self-regulation and interaction quality (Figure 3). In addition, there was

no linear change in participants’ reports of parent-child interaction quality across time.

Discussion

As the first of its kind, this study aimed to investigate school children’s self-regulation in

association with parent-child interaction quality in everyday life, considering daily self-

regulation fluctuations in children (e.g., Blume et al., 2022; Ludwig et al., 2016). The use

of ambulatory assessment across several days within 13 months allowed us to reliably

capture between-person differences, as well as day-to-day within-person variations in

children’s self-regulation within shorter time frames (i.e., on a day-to-day basis) and

across a longer developmental period (i.e., within one school year). In accordance with

our hypotheses, we found significant associations between children’s self-regulation and

interaction quality on a between-person level. That is, children characterized by higher

self-regulation compared to the sample’s average had better interactions with their

parents. This is in line with previous research, theorizing that self-regulation is a key

element in social functioning, with low self-regulation impairing interactions between

parents and children (e.g., Eisenberg et al., 2014; Tangney et al., 2004). The association

we found was evident across informants: Both children characterizing themselves as

having higher self-regulation, and parents characterizing their children as having higher

self-regulation, reported to get along better with each other. This is somewhat surprising,

considering that children’s self-rated self-regulation and parent-rated self-regulation

Figure 2. Time course of child-reported (left) and parent-reported (right) self-regulation and
parent-child interaction quality across all 54 study days. The dashed lines indicate breaks between
each burst.
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across all study days were only correlated moderately, and highlights the need for dyadic

assessments of children’s self-regulation in the context of family environment.

On a daily within-person level, our results indicate that short-term fluctuations in self-

regulation were positively related to parent-child interaction quality. On days on which

children reported better self-regulation than usual, they reported to get along better with

their parents. This relationship was also reflected in parental reports. Our finding is in line

with initial evidence from romantic relationships showing that self-regulation dynami-

cally relates to relationship quality in everyday life (Buck & Neff, 2012). They also

complement previous findings showing that children’s self-regulation during daily ac-

tivities (i.e., toothbrushing) varied from day-to-day in accordance to changes in parental

instructions (Leonard et al., 2021).

Comparing the effect sizes in our study, it appears that the link between children’s self-

regulation and parent-child interaction quality is stronger in parents’ view than in

Table 2. Mixed linear model to test the within- and between-person association between self-
regulation and parent-child interaction quality for child-reported data.

95% CI

Fixed effects Estimate Lower Upper p

Intercept, γ00 5.50 5.35 5.65 <.001

Time slopea, γ10 -0.04 -0.20 0.13 .67

Self-regulation, between-person differences, γ01 0.18 0.04 0.31 .011

Self-regulation, within-person fluctuations, γ20 0.15 0.10 0.20 <.001

95% CI

Random effects Estimate Lower Upper pb

Level 2 (between-person)

Intercept, SD(u0i) 0.54 0.45 0.66

Self-regulation fluctuationsc, SD(u1i) 0.14 0.09 0.20 <.001

Intercept and self-regulation fluctuations, r(u0i, u1i) -0.26 -0.61 0.18 .24

Level 1 (within-person)

Residual, SD(εit) 0.83 0.80 0.86

Autocorrelation, ρ 0.11 0.06 0.16 <.001

Note. N = 70 children, n = 2006 total observations.
aTime is coded 0 = study day 1, 1 = study day 54, with equal intervals for the intervening study days.
bThe respective p values for the Level 2 random effects were obtained by sequentially adding both parameters to
a model with all fixed effects and just the random intercept in the order depicted in this table and comparing all
resulting model variants via likelihood ration test. Likewise, to obtain the p value for the estimate of the Level 1
autocorrelation of residuals, we compared a model not controlled for first order autoregressive structure to a
model controlled for such a correlation structure via likelihood ratio test.
cUnder the assumption of normally distributed random effects around the fixed effect, the personal slope
between self-control and life satisfaction falls between 0.01 and 0.29 for 68% of participants (γ20 0.15 ± 1 SD

0.14), and another 16% of participants have a within-person slope greater than 0.29, resulting in at least 84% of
participants showing a positive within-person slope.
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children’s view. While we want to point out that these effects should be compared

cautiously as they have not been estimated within the same statistical model, we believe

there might be two main explanations for this difference. First, children—especially those

with higher self-regulation deficits on a trait level—might hold positively biased per-

ceptions of themselves and thus rate their self-regulation, as well as their interactions, as

overly positive compared to their parents (Volz-Sidiropoulou et al., 2016). Indeed, on the

aggregated level, reports of self-regulation and parent-child interaction quality were

higher in children’s self-reports than parental reports. Consequently, the estimated effect

sizes in the child model might be diminished due to a ceiling effect. Second, children

might be less receptive of the consequences of their actions on their social interactions.

Thus, although they might have experienced fluctuations in their self-regulation, they

might have been less observant of the concurrent changes in their social surroundings.

Table 3. Mixed linear model to test the within- and between-person association between self-
regulation and parent-child interaction quality for parent-reported data.

95% CI

Fixed effects Estimate Lower Upper p

Intercept, γ00 5.10 4.97 5.24 <.001

Time slopea, γ10 0.07 -0,11 0.24 .46

Self-regulation, between-person differences, γ01 0.40 0.29 0.50 <.001

Self-regulation, within-person fluctuations, γ20 0.46 0.40 0.53 <.001

95% CI

Random effects Estimate Lower Upper pb

Level 2 (between-person)

Intercept, SD(u0i) 0.42 0.34 0.53

Self-regulation fluctuationsc, SD(u1i) 0.21 0.15 0.29 <.001

Intercept and self-regulation fluctuations, r(u0i, u1i) -0.71 -0.90 -0.29 <.001

Level 1 (within-person)

Residual, SD(εit) 0.84 0.81 0.87

Autocorrelation, ρ 0.22 0.17 0.27 <.001

Note. N = 67 parents, n = 1960 total observations.
aTime is coded 0 = study day 1, 1 = study day 54, with equal intervals for the intervening study days.
bThe respective p values for the Level 2 random effects were obtained by sequentially adding both parameters to
a model with all fixed effects and just the random intercept in the order depicted in this table and comparing all
resulting model variants via likelihood ration test. Likewise, to obtain the p value for the estimate of the Level 1
autocorrelation of residuals, we compared a model not controlled for first order autoregressive structure to a
model controlled for such a correlation structure via likelihood ratio test.
cUnder the assumption of normally distributed random effects around the fixed effect, the personal slope
between self-control and life satisfaction falls between 0.04 and 0.88 for 95% of participants (γ20 0.46 ± 2 SD

0.21), and another 2% of participants have a within-person slope greater than 0.88, resulting in at least 97% of
participants showing a positive within-person slope.
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Furthermore, for some parent-child dyads, children’s self-regulation was more strongly

interlinked with interaction quality than in others. Several moderators might explain this

variability. First, children’s self-regulation capacity varies between different domains, for

example school and interpersonal relationships (Tsukayama et al., 2013). Some children are

particularly impulsive when it comes to schoolwork, while others show self-regulation deficits

in social interactions. Thus, for some children in our study, fluctuations in self-regulation

might havemainly affected the academic domain (i.e., lower academic success on days of low

self-regulation; Blume et al., 2022), while for other children, such fluctuations might have

predominantly affected interpersonal behavior (i.e., talking back to the parent on days with

lower self-regulation). Second, deficits in children’s self-regulation challenge parents to put

additional effort into helping their children achieve their goals (i.e., helping out with their

homework), which might be particularly difficult for parents with low executive control

(Deater-Deckard et al., 2010). Third, early attachment, is a common predictor for both

self-regulation and relationship quality. For example, high trait self-regulation is

related positively to secure attachment, and negatively to avoidant and anxious at-

tachment (Tangney et al., 2004). Subsequently, the co-variability in children’s self-

regulation and parent-child relationship quality is possibly more pronounced in in-

securely attached children (and parents). In sum, the self-regulation-interaction link

may differ between dyads for many reasons, including the domains affected by

children’s self-regulation (non-social vs. social), differences in parental regulatory

capacities, and parent and child attachment styles. Therefore, the current study

provides evidence that no “general law” (Hamaker, 2012, p. 43) can be deduced

declaring that children’s self-regulation and interaction quality are associated

Figure 3. Spaghetti plot of average (black lines) and subject-specific (grey lines) regression lines for
child- (left) and parent-reported (right) parent-child interaction quality as a function of a
children’s daily deviations from their average self-regulation. The daily deviations from their
average self-regulation are represented in units of the between-person standard deviation in self-
regulation.
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similarly within each parent-child dyad, supporting a more idiographic approach to

researching individual experiences and relationships (Molenaar & Campbell, 2009).

Limitations

The current study has several limitations regarding the study procedures. First, for

planning this study there were no meaningful starting values available to determine

sample sizes regarding participants and repeated assessments to reach adequate statistical

power for the within-person effects (Bolger et al., 2012). The current study is a starting

point for conducting these power analyses for future studies. Second, we worked

with a restricted number of items to assess children’s self-regulation. Even though

these items were adapted from existing scales, more sophisticated and standardized

items for self-regulation would have been preferable. Thus, the available data cannot

capture different components of self-regulation (i.e., cognitive control, or emotion

regulation; Inzlicht et al., 2021), as well as different self-regulation domains

(Tsukayama et al., 2013), which limits the generalizability of our results. Third,

children and parents answered somewhat different self-regulation scales. We chose

the items for informants based on a preceding proof-of-concept trial, selecting only

those items that showed considerable intraindividual fluctuations for the final study

protocol. This limits the comparability of children and parent ratings. Fourth, we

assessed parent-child interaction quality using a single item. Although we found

significant associations of self-regulation with this global rating, specific aspects of

how children and parents get along with each other (such as closeness or conflict)

might relate distinctly to children’s self-regulation. Fifth, the item used to assess

child-reported parent-child interaction quality referred to more than one parent.

Thus, the item does not assess the specific relationship with the parent who filled in

the parent questionnaire. We might assume that the parent participating in the study

also spent more time with their child in everyday life. Thus, child-reports regarding

the parent-child interactions quality would mostly reflect interaction quality with

this parent. However, we have no means to check this assumption. Sixth, our study

mainly focused on the variability in children’s experiences, which we assessed using

children’s self-reports and parental reports. By limiting our focus to children, we

missed to collect important parental predictors and outcomes (i.e., parental stress,

parenting style, attachment style, self-regulation) that should be included in future

studies.

Overall, the procedures we adopted in this study were mainly motivated by the aim to

keep participant burden manageable. Having to participate in a study which requires to

repeatedly fill out a lengthy questionnaire impedes study uptake, increases drop-out rates,

and interferes considerably with participant’s everyday life. This issue might have been

avoided by using passive assessments. For example, low self-regulation in everyday life

(e.g., lack of motoric control) was successfully studied using accelerometers (Gawrilow,

Kühnhausen, et al., 2014), while audio recordings of everyday interactions can be used to

study daily social behaviors (Mehl, 2017). However, the latter is currently vastly limited
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by data protection laws. Therefore, the research community should seek to establish

procedures to capture such sensitive data in line with legal requirements.

Finally, we would like to discuss how our results are also limited to their specific

research location, which was the south of Germany. Throughout our manuscript, we argue

that ‘getting along’ with each other influences, but also requires a child’s self-regulation.

In general, this is achieved by accommodating one’s thoughts, feelings, and behavior to

certain cultural values, rules, and norms, which differ across cultures. While children’s

self-regulation is interculturally predictive of academic success (Wanless et al., 2011),

self-regulation deficits might be experienced as more disruptive of interpersonal norms in

certain cultural settings (Trommsdorff, 2009; Wei et al., 2013). We therefore highly

recommend conducting cross-cultural studies to test such cultural hypotheses, to re-

produce our results and evaluate their generalizability.

Implications and future research

The present study informs future research to further develop, apply and evaluate ap-

propriate measures and designs to study children’s behavioral and family functioning in

everyday life. For example, everyday life interaction between parents and children

could be better understood by including a broader approach to assess children’s self-

regulation while also considering predictors and outcomes on the parental side. This has

the potential to unveil the mechanisms underlying our results. As discussed above, one

possibility is that children’s low self-regulation on a particular day burdens parent-child

relationships because it demands more parenting effort to support the child’s goal

pursuit. This, in turn, might enhance parental stress under circumstances where sup-

porting the child in daily life activities (i.e., doing their homework) is harder to co-

ordinate with the parent’s goals for themselves (i.e., working longer hours), or the child

(i.e., becoming independent). Enhanced parental stress might then account for adverse

parenting behaviors, increasing the likelihood of parent-child conflicts and reducing

relationship satisfaction. Thus, we suggest that future studies should prioritize in-

vestigating such transactive goal dynamics (Fitzsimons et al., 2015) as well as variables

that predict whether and how children’s self-regulation problems translate into parental

stress, parent-child conflict, and relational disruptions (i.e., How much support did

parents have to give to the child throughout the day? What did this ‘cost’ them?).

Moreover, as parental self-regulation presumably transmits to children’s self-regulation

through parenting behavior (Bridgett et al., 2015), it is essential to consider parental

self-regulation to understand how parent-child interactions in everyday life shape and

are shaped by children’s self-regulation. Such interdependencies in children’s and

parental self-regulation should also be addressed in future studies, using a fully dyadic

design and data analysis (e.g., actor-partner interdependence model; Kenny &

Ledermann, 2010).

In general, zooming into daily life and studying family dynamics in such a way has

the potential to uncover what parent-child transactions lead to the developmental

stability of children’s self-regulation problems and dysfunctional interaction patterns

across child development (Feldman, 2015), and derive tailored interventions to break up
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such dynamics. For example, one previous study found that on days of more parental

praise, and less parental instruction, children brushed their teeth longer, which can be

considered an important indicator for personalized interventions to enhance children’s

self-regulation in everyday life (Leonard et al., 2021). Additionally, intervention

outcomes could be promoted by identifying which individual or family parameters

contribute to a more pronounced reactivity between children’s regulatory deficits and

relational outcomes. For example, previous studies suggest that emotional reactivity to

their child’s behavioral problems is higher in mothers with lower executive control

(Deater-Deckard et al., 2010). Future studies should also address which dispositional

factors on the children’s side (i.e., academic vs. interpersonal self-regulation; early

attachment style) moderate the extent of the within-person link between self-regulation

and parent-child interaction quality. For example, future studies should address the

interplay between momentary fluctuations in self-regulation and dispositional self-

regulation deficits, such as attention-deficit hyperactivity disorder (ADHD). Our sample

included eight children with ADHD, which is why we considered children’s ADHD

diagnosis as a covariate in our models. Yet, we encourage future studies to system-

atically test whether and how our results generalize to, or are influenced by ADHD

patients. Considering that there are differences in the prevalence and symptom vari-

ations of ADHD between boys and girls, we would also suggest testing gender dif-

ferences in future studies.

Finally, our results further question theories and assessment methods treating self-

regulation as only a stable personality trait (i.e., Whiteside & Lynam, 2001). Seeing

that children experience day-to-day variations in self-regulation calls for a more

dynamic assessments of self-regulation. Furthermore, our results complement re-

search highlighting the role of self-regulation for successful social interactions (e.g.,

Eisenberg et al., 2014), suggesting that children’s self-regulation and parent-child

interaction quality fluctuate in parallel in families’ everyday lives. However, our

results cannot primarily be used to infer judgments about causality. In general, the

relationship between self-regulation and parent-child interaction quality is possibly

bidirectional. That is, warm and supportive interactions with parents are key elements

in the development of children’s self-regulation (Karreman et al., 2006; Morawska

et al., 2019; Piotrowski et al., 2013), and higher self-regulation in children contributes

to better social interactions (Williams & Berthelsen, 2017). Following the helpful

suggestion of one of the reviewers of this article, we did perform additional analyses

on our data, applying random-intercept cross-lagged panel models (Hamaker et al.,

2015) to get insight in the direction of effects. The analyses yielded no clear

cross-lagged relationships between children’s self-regulation and parent-child in-

teraction quality across bursts and across informants (children, parents). As we did not

consider these analyses in our pre-registered analysis plan, we report these results as

supplementary online material. However, we would like to point out that even though

such models are used to infer casual relationships, their use for this purpose is widely

discussed (e.g., Lüdtke & Robitzsch, 2021). After all, the gold standard to reach robust

conclusions regarding causal relationships between two variables are experiments and

randomized controlled trails. Thus, to gain further insight into the underlying causal
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mechanisms, future studies should adapt the current study by adding experimental

manipulations of children’s self-regulation or interaction quality at certain points

within the assessment period.

Conclusion

In sum, our study extends previous research findings on the role of self-regulation for

social functioning. While individuals exhibiting high self-regulation are able to es-

tablish better relationships in the long run, intraindividual fluctuations of self-

regulation also seem to translate into relational outcomes on a daily level. This

study revealed that children and their parents are getting along better on days

children’s self-regulation is particularly high. Thus, children’s self-regulation and

parent-child interaction quality oscillate simultaneously in everyday lives. Although

this might appear very much obvious for some researchers and practitioners, it does

rarely manifest in research or clinical practice, where children’s self-regulation is

commonly evaluated based on one-time assessments, and in isolation of environ-

mental factors. Likewise, parenting practice commonly lacks awareness of the dy-

namic interplay between children’s self-regulation and social processes, culminating

in strained parent-child relationships, instead of mutual understanding and support.

Overall, our findings help to describe children’s and parents’ everyday experiences,

which is useful to elaborate our understanding on how children develop and maintain

good social relationships.
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Notes

1. An intervention to improve children’s self-regulation was implemented from Burst 2 onwards,

with children being allocated to two different intervention conditions (mental contesting vs.

mental contrasting with implementation intentions). While children’s self-regulation improved,

no differential intervention effects were found across groups. Thus, we do not expect the in-

tervention to meaningfully bias the results of this study. Intervention material and procedure can

be requested via email from the first author of this study.

2. We tested our models for linearity, homoscedasticity, and normal distribution of residuals to

evaluate the tenability of model assumptions. Both models showed systematic deviations from

this model assumptions, even after using logarithmic and square root transformations on the

outcome variable. We attribute this mainly to ceiling effects, as most participants reported high

values for parent-child interaction quality.
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Appendix

Table A1. List of items used to assess the children’s self-regulation skills and parent-child
interactions quality by children themselves, and their parents.

Item (child) Item (parent) Item (child, German) Item (parent, German)

Self-regulation skills

Since the last
alarm I talked
too much.

Today my child
talked too much.

Seit dem letzten Ausfüllen
habe ich zu viel geredet.

Heute hat mein Kind zu
viel geredet.

Since the last
alarm I had too
much energy to
stay still.

Today my child had
too much energy
to sit still.

Seit dem letzten Ausfüllen
habe ich zu viel Energie
gehabt, um still zu sitzen.

Heute hat mein Kind zu
viel Energie gehabt,
um still zu sitzen.

Since the last
alarm I
occasionally
forgot what I
had to do.

Today my child
started a lot of
things without
finishing them.

Seit dem letzten Ausfüllen
habe ich zwischendurch
vergessen, was ich
eigentlich tun sollte.

Heute hat mein Kind
viele Sachen
angefangen und nicht
zu Ende gebracht.

Since the last
alarm I had
difficulty
concentrating.

Today my child had
difficulty
concentrating.

Seit dem letzten Ausfüllen
habe ich mich schlecht
konzentrieren können.

Heute hat mein Kind
sich schlecht
konzentrieren
können.

Since the last
alarm I did
something I
regretted
afterwards.

Today my child could
resist temptations
well.

Seit dem letzten Ausfüllen
habe ich was gemacht,
was ich danach bereut
hab.

Heute konnte mein
Kind Versuchungen
gut widerstehen.

Since the last
alarm I was lazy.

Today my child was
lazy.

Seit dem letzten Ausfüllen
was ich faul.

Heute war mein Kind
faul.

Since the last
alarm I was able
to pull myself
together.

Today I wished my
child had more
self-discipline.

Seit dem letzten Ausfüllen
konnte ich mich gut
zusammenreißen.

Heute habe ich mir
gewünscht, dass
mein Kind mehr
Selbstdisziplin hat.

Parent-child interaction quality

Today, I got along
well with my
parents.

Today I got along
well with my child.

Heute bin ich gut mit
meinen Eltern zurecht
gekommen.

Heute bin ich gut mit
meinem Kind
zurecht gekommen.

Note. All items had the same ‘response scale’: (1) not at all (trifft gar nicht zu) to (6) exactly (trifft ganz genau zu);
the complete list of study items used in children and parent diaries is available as online supplemental material
(translated into English by the first author of this study.
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