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Introduction

Smartphones are becoming an indispensable yet double-edged part of Chinese adolescents' lives. A nationwide
survey of 26,349 school-aged students aged 6 to 18 found that 90.7% accessed the internet via mobile phones,
with 19.5% considering themselves very dependent or relatively dependent on the internet (CNNIC, 2021).

Despite the benefits of mobile phones in terms of learning, socializing, and entertainment, increasing evidence
suggests that excessive reliance on mobile phones can have detrimental effects on various aspects of life (Billieux,
Maurage et al., 2015). Although procrastination has been identified as a significant negative consequence of
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excessive smartphone use across different age groups, it is particularly concerning among adolescents, as it may
interfere with task completion and efficiency, potentially hindering their personal prospects (Beutel et al., 2016;
Chen & Lyu, 2024; L. Li et al., 2020; Steel, 2007). This issue has garnered attention from parents, educators, and
relevant authorities. Recently, the parliament in Australia has approved a strict law to restrict children’s social
media use (Ritchie, 2024). The legislation prohibits children under the age of 16 from accessing social media
platforms, with no exceptions granted even with parental consent. Tech companies that fail to comply may face
significant fines. In China, the government has implemented regulations to strictly limit the adolescents’ time spent
on online games and social media for leisure since 2021 (Hawk et al., 2023). For instance, users registered as
minors are restricted to a maximum of 1.5 hours of gaming per day and are prohibited from accessing online
games between 10:00 p.m. and 8:00 a.m. At the family level, 54.0% of parents require their children’s online
activities to be supervised to ensure they do not access inappropriate content and to prevent personal information
leakage and online fraud, while 79.7% of parents make agreements with their children to allow moderate online
entertainment (CNNIC, 2021).

Adolescent digital use and its negative consequences have long been a classic research topic. Existing studies
predominantly adopt frameworks of “addiction”, “internet use disorders” (IUDs), “problematic internet use” (PIU),
and “overuse” to analyze patterns, predictors, and outcomes of digital use. However, each of these frameworks
has specific boundaries and typical contexts, and much prior research has focused primarily on general internet
use. Empirical investigations are still lacking regarding non-pathological yet still disruptive digital habits among
adolescents—especially those that interfere with offline learning—and, in particular, a focus on external factors
such as parental mediation and digital pressure remains rare. This study employs the approach of digital
technology habits to explore the mechanism of how the mobile checking habit of middle school students

correlates with offline procrastination.
Literature Review

Introduction of Digital Technology Habits and the Predictors of Mobile Checking Habit

The predictors and consequences of adolescent digital use remain a persistent topic of academic inquiry. A
growing concern across these frameworks is identifying under what conditions and to what extent excessive use
of digital technology results in detrimental outcomes.

Addiction has been one of the most widely used and traditional frameworks. Early discussions focused on
demographical factors in the development of addictive behaviors (Dieris-Hirche et al., 2017). Some also considered
the detrimental consequences of addiction on academic performance and daily functioning, particularly among
adolescents (Lozano-Blasco et al., 2022). However, early conceptualizations of digital addiction faced criticism for
their theoretical and definitional ambiguity (Caplan, 2002). Other scholars contended that this framework
overpathologized some daily activities while neglecting specific internet use behaviors (Billieux, Schimmenti et al.,
2015; Van Rooij & Prause, 2014). Nonetheless, it is undeniable that some specific types of digital overuse clearly
exhibit addictive characteristics and warrant classification as behavioral disorders. Recent clinical psychology
research has provided compelling evidence linking gaming addiction to neurobiological correlates, and has
reviewed clinical trials involving pharmacological and psychosocial treatments (Seo et al., 2021). Brand et al. (2022)
proposed meta-level criteria to define social-network-use disorder as an addictive behavior. These criteria suggest
that a behavior may be classified as an addiction if (1) it is linked to functional impairment through clinical
evidence, (2) it can be explained through established addiction theories, and (3) empirical studies support its
psychological mechanisms (Brand et al., 2022). This direction reflects a more cautious and evidence-based
approach to establishing diagnostic standards for digital addiction. As scholars have argued, labeling digital use
as addiction without sufficient theoretical and clinical justification risks theoretical inconsistency, hinders the
development of theory, and blurs the procedures of diagnosis (Kardefelt-Winther, 2017).

While the framework of addiction remains prevalent in international scholarship, some researchers argue that
digital addiction or use disorder may not always align with the diagnostic criteria used for substance-related
addictions and often displays unique clinical characteristics (Kardefelt-Winther, 2017; Moretta & Wegmann, 2025).
To explore specific patterns of digital use, more recent studies have shifted to the concept of internet use disorders
(IUDs; Brand et al., 2016). Some researchers have extended the scope of IUDs from content-specific disorders to
device- and app-specific disorders, emphasizing the importance of usage context (Montag et al., 2021). In line with
addiction research, IUD studies have identified the psychological and neurobiological mechanisms underlying



disorders like gaming disorder and social media disorder, offering clear clinical features and diagnostic criteria
(Brand et al., 2024; Moretta & Wegmann, 2025). Although many empirical studies have examined risk factors
among student populations, findings remain relatively fragmented (Bouna-Pyrrou et al., 2018; Kindt et al., 2019;
Stodt et al., 2018). To provide a systematic explanation of the psychological and neurobiological processes involved
in IUDs, Brand et al. (2016, 2019) proposed the Interaction of Person-Affect-Cognition-Execution (I-PACE) model.
This model integrates personal characteristics (e.g., psychopathology, individual personality traits, social
cognitions, and motivations), situational cues, cognitive responses, and reduced executive control into a dynamic
framework for understanding the formation and maintenance of IUDs. The model outlines a staged process of
disorder development, distinguishing core variables and their interactions. Recent research has also extended the
I-PACE model to neurocognitive studies and diverse behavioral addictions, further proposing targeted
interventions (Bernstein et al., 2023; Brand et al., 2019). The increasing precision in defining diagnostic criteria and
boundaries of the model represents a valuable shift. More importantly, they offer structured approaches for
analyzing problematic behaviors, facilitating both theoretical refinement and clinical application.

Similarly, the concept of PIU better encompasses various maladaptive internet use patterns based on the
association with specific internet content (Davis, 2001). It is characterized by negative psychological, social, and
professional consequences, as well as feelings of obsession and anxiety when access to the internet is restricted
or unavailable (Van Rooij & Prause, 2014). Similar to the addiction framework, PIU has been considered to be
influenced by demographic factors, internet use patterns, and other problematic behaviors (Caplan, 2010). While
PIU emphasizes impairments in daily functioning, it avoids the label of addiction and the necessity of meeting
clinical diagnostic criteria. However, this conceptual neutrality also leads to certain limitations. Specifically, PIU
lacks clear criteria and may obscure meaningful distinctions of underlying mechanisms between different types
of digital behaviors (Billieux, Schimmenti et al., 2015; Vanden Abeele, 2021).

Studies employing concepts like “overuse” or “overload” might circumvent overpathologizing criticisms but risk
falling into a technophobia trap, presupposing that the use of digital technology inevitably leads to negative effects
(Meier, 2022). Consequently, such research often measures the frequency and duration of internet use. However,
screen time alone fails to capture the psychological or functional impairments associated with excessive use.
Moreover, “screen time"” often lacks clear conceptual boundaries and is highly context-dependent. It does not
distinguish between harmful and non-harmful contexts. For instance, prolonged internet use may be problematic
during studying or driving but not necessarily during leisure or recreational activities (Misra & Stokols, 2012).

In order to investigate forms of technology use that may not reach pathological levels but still lead to negative
consequences in daily life, some scholars have introduced the concept of digital technology habits. This
perspective views repetitive digital use as an unconscious behavior (Bayer & Campbell, 2012), involving four
psychological characteristics that do not co-occur and are independently modifiable through context, instruction,
or intention: lack of intentionality, lack of controllability, lack of attention, and lack of awareness (LaRose, 2010).
Habits are formed through the repetition and reinforcement of behavior in stable environments, and since strong
habits are associated with simple, shallow decision rules, people with strong habits tend to perform habitually
practiced actions automatically (Verplanken & Wood, 2006). Once formed, habits remain relatively stable and are
closely linked to the frequency of behaviors, jointly determining media behavior along with intention (Gardner et
al., 2011).

The digital technology habits approach refrains from pathologizing digital technology and instead focuses on
specific behaviors. It assumes a more neutral position to investigate both positive and negative relationships with
digital technologies of individuals (Vanden Abeele, 2021), especially considering that digital technology has
become an inseparable part of young people’s lives. Empirical evidence also suggests that, in certain cases, young
people’s digital media engagement can enhance their technical expertise, support their friendships, and
contribute to identity construction (Clark, 2012). This approach has several advantages: it can be applied to a broad
range of media and communication technology-related issues beyond psychological diagnoses (Meier & Reinecke,
2021). It addresses both healthy and unhealthy behaviors while considering contextual factors that influence the
assessment of habits (Meier, 2022). In terms of measurement, this approach does not need to measure frequency
or duration as “overuse” studies do (Bayer & Campbell, 2012). It is important to note that the habit framework is
not entirely separate from the addiction framework. The transition from addiction to habit formation and
consumption has been a longstanding tradition in addiction research (Brand et al., 2025). As Brand et al. (2019)
suggested, in the later stages of addictive behavior development, the relationship between affective-cognitive
responses and decision-making becomes increasingly automatic, potentially resulting in habitual, cue-driven
behaviors. Specifically, stimulus-related inhibitory control has been identified as a critical mechanism in the



habitual expression of addictive behaviors during these later stages. This perspective suggests that analytical
frameworks developed for addiction may also offer valuable insights into the mechanisms underlying habit
formation.

From the perspective of habits, some scholars have focused on the specific form of digital technology habit related
to smartphone use, known as mobile checking habit. This refers to automated behaviors where the device is
quickly opened to check the standby screen or information content in a specific application (Oulasvirta et al., 2012).
This is a typical concept because it can be beneficial in certain situations (e.g., chatting with friends when feeling
lonely) but harmful in others, such as unconsciously checking the phone while driving (Meier, 2022).

In the influential I-PACE model, beyond dispositional vulnerability factors, emotional and cognitive responses to
internal and external stimuli are identified as key predictors of internet use disorders and addictive behaviors
(Brand et al., 2016, 2019, 2025). Similarly, according to the theory of habits as automatized behaviors, habits are
triggered by features of the context, including performance location, preceding actions in a sequence, and
particular people (Wood & Neal, 2007). Technology habits, especially mobile checking, are triggered by various
cues involving timing, spatial, technical, and mental cues (Bayer et al., 2016; Oulasvirta et al., 2012). As portable
technologies, smartphones increase the opportunities for repeat behavior and allow for a greater variety of cues
associated with a habit (Bayer & LaRose, 2018). As an important situational cue of the mobile checking habit, social
digital pressure (SDP) is also based on the perceived social norm of constant availability, which has been growing
with the ubiquity of mobile connectivity and accessibility of apps and may also affect users’ digital well-being
(Herrero et al., 2023). Brand et al.’ (2016) review also highlighted that perceived stress may influence cognitive
processing and reactions, potentially prompting individuals to engage in internet use as a coping strategy. Specific
goals related to avoidance or reduction of negative affect are activated more automatically in response to external
stimuli or internal triggers, such as stress or negative emotions (Brand et al., 2025). The concept of SDP posits that
social environments exert influence on individuals' online behaviors and shape their digital engagement (Gui &
Buchi, 2021). According to Brand et al. (2025), habit formation is a general process reinforced by rewarding
behaviors, whereby stimulus-response associations are gradually strengthened over time. On the one hand, users
can check out the latest updates and immediately respond and engage with the content, thereby gaining
interactional reward values (Oulasvirta et al., 2012). On the other hand, there is an implicit expectation for us to
maintain constant accessibility and digital connectivity with others, which is deeply rooted in the nature of the
digital social environment (Bayer et al., 2016; Herrero et al., 2022). Herrero et al. (2022) examined a positive
statistical relationship between SDP and smartphone addiction. Przybylski et al. (2013) also found that people with
high fear of missing out (FOMO) tended to check their smartphones more frequently (Przybylski et al., 2013). It is
precisely through this combination of positive (i.e., the desire to stay connected) and negative (i.e., the fear of
being excluded) reinforcement that the likelihood of performing certain behaviors in specific contexts increases.

In addition, as Wood and Neal (2007) suggested, although habits often served and influenced goals, they could
also conflict with goals. Habits did not merge readily with conflicting goals. However, people could effectively
overcome habit disposition and prevent it from manifesting in behavior by controlling habit cues. In other words,
individuals' self-regulation plays a crucial role in the interaction of habits and goals (Wood & Neal, 2007). Self-
regulation is crucial for individuals to monitor their behavior, evaluate the potential harm, and adjust their
emotional, cognitive, and behavioral response (Soror et al., 2015). LaRose (2010) contended that the persistence
of deficient self-regulation over time contributes to the formation of media habits. This was also confirmed by
Tokunaga (2013), who found that when individuals experience deficient self-regulation, internet use becomes an
end and not a means to an end, and the conditioned responses associated with such use lead to automaticity in
usage behavior. Under the approach of addiction and PIU, many studies have confirmed a negative relationship
between self-regulation and problematic digital use. For instance, Billieux, Maurage et al. (2015) found that
uncontrolled urges and deregulated use significantly predicted problematic mobile phone use. In the Chinese
context, research has shown that problematic smartphone use was negatively predicted by self-regulation (Yang
etal., 2019). According to Brand et al.’ (2025) argumentation, habitual and compulsive behaviors reflect a transition
from controlled to automatic processes, highlighting diminished self-regulation as a key mechanism in their
persistence.

Based on this, this study proposes the following hypotheses:

H1: SDP (a) positively predicts mobile checking habit, and deficient self-regulation (b) positively predicts mobile
checking habit.



How Does Mobile Checking Habit Influence Offline Study Habit? The Reproduction of Procrastination

People sometimes find repetitive habitual use annoying, but at other times, they do not consider habitual use
negatively, even if it is very frequent (Oulasvirta et al., 2012). In an academic performance context, a recent meta-
analysis has already confirmed the positive relationship between smartphone addiction and procrastination,
especially among students (Chen & Lyu, 2024). Procrastination is defined as the voluntary delay of an intended
course of action despite expecting to be worse off for the delay (Steel, 2007). Procrastination is particularly
common among young people and often leads to lower academic performance (Beutel et al., 2016; Steel, 2007).

Empirical studies have shown that mobile phone interference in life, especially overindulgence in social
interactions, can have dire consequences on task performance and psychological well-being (Yang et al., 2019). L.
Li et al. (2020) demonstrated that individuals tended to delay facing difficult tasks while indulging in entertaining
experiences provided by their smartphones. For students and adolescents, as suggested by Wartberg et al. (2021),
problematic smartphone use was associated with increased procrastination, which occurred not only in
educational and school settings but also in various other daily situations. In the context of digital technology habits,
research has found that the mobile checking habit significantly predicts procrastination (Meier, 2022).

Theoretically, the limited capacity theory suggests that individuals possess finite cognitive resources and task
performance deteriorates as these resources are increasingly demanded. Engaging in online entertainment
activities may consequently impede academic pursuits (Lang, 2000). Davis (2001) argued that since learning or
working was cognitively stressful, people were more likely to engage in relaxing activities to avoid these pressures,
such as using the internet. Specifically, for fragmented and sticky smartphone use, which can be triggered
internally via checking habit, the selective and immersive attention to the smartphone may cause distraction,
thereby suppressing attention towards other tasks and leading to endless dwelling on the smartphone (Siebers et
al., 2024).

In summary, this study proposes the following hypothesis:

H2: Mobile checking habit positively predicts academic procrastination.
The Moderation Role of Parental Intervention

Bourdieu (2013) has pointed out the relationship between the reproduction of individual practices and objective
structures such as the family. The widespread use of digital devices among adolescents has raised concerns
among parents, who often make considerable efforts to manage their adolescents’ screen habits (Hawk et al.,
2023). Due to parents' desire to mitigate the adverse consequences associated with unregulated digital usage,
they frequently employ strategies such as implementing rules that promote responsible utilization of digital
technology (Livingstone & Helsper, 2008). As discussed earlier, screen time is an inadequate measure of
problematic use; thus, the effectiveness of parental mediation depends not merely on the rigidity of time
restrictions, but on how and in what context these limits are implemented. Three forms of parental mediation
have usually been discussed: active mediation, restrictive mediation, and co-viewing to influence their child’s
media use behaviors (Padilla-Walker et al., 2012).

In the context of China, a large-scale survey shows that Chinese parents often regulate their children’s smartphone
use through restrictive practices (CNNIC, 2021). Restrictive mediation involves establishing a range of regulations
to limit adolescents’ access, opportunities, content, and time spent with their digital devices (Holvoet et al., 2022).
In contrast to restrictive mediation, active mediation refers to parental discussion regarding the media, both in
terms of time and content. This method encourages adolescents to become critical thinkers (Padilla-Walker et al.,
2012).

Many studies have attempted to analyze the impact of different forms of parental mediation on children’s
behavior. Empirical research in educational psychology has shown that perceived parental autonomy support,
compared to perceived control, helps students develop better time management plans and reduces
procrastination (Won & Yu, 2018). Empirical evidence also suggests that adolescents are more likely to exhibit
prosocial behaviors when parents provide multiple options and consider their feelings (Morales-Alvarez et al.,
2025). In the context of problematic digital technology use, a meta-analysis indicated that, compared to active
mediation and co-using mediation, restrictive mediation is effective in reducing problematic media use in certain
subgroups, although this effect diminishes with age (Fam et al., 2022).



Research suggests that while restrictive mediation can mitigate the risk of PIU to some extent, it might also
provoke resistance from adolescents, potentially counteracting the effects of parental intervention (White et al.,
2015). However, some studies have produced inconsistent findings. Hawk et al. (2023) found that attempts to limit
adolescents’ screen use do not always predict less problematic online behavior and might even lead to family
conflicts. Some scholars agree that merely imposing restrictions on children's mobile phone use does not
effectively prevent overinvolvement with the phone (Hefner et al., 2019). Meanwhile, other studies have
highlighted the benefits of active mediation. Research has shown a negative association between active mediation
and problematic mobile phone involvement, emphasizing the importance of talking with children about their
behaviors, questions, emotions, and needs, as well as showing a sense of care (Hefner et al., 2019). A study on
Chinese adolescents indicated that parental active mediation might reduce children's phone dependency by
changing their self-regulatory attitudes toward phone use through the communication process between parents
and children (Fu et al., 2020).

Despite numerous studies have described the effects of different forms of parental mediation on children’s
smartphone addiction or problematic use, there has been limited focus on how these mediations influence the
impact of digital technology habits on offline learning performance. As a result, this study considers parental
intervention as a moderation variable, exploring the moderation effects of both intervention approaches on the
path from mobile checking habit to procrastination. The following hypotheses are proposed:

H3a: Active parental mediation moderates the relationship between mobile checking habit and academic
procrastination, such that the positive effect is weaker when active parental mediation is higher.

H3b: Restrictive parental mediation moderates the relationship between mobile checking habit and academic
procrastination, such that the positive effect is weaker when restrictive parental mediation is higher.

H4: The moderating effect of active parental mediation is stronger than that of restrictive parental mediation in
attenuating the positive relationship between mobile checking habit and academic procrastination.

Based on the above hypotheses, this study establishes the following model:

Figure 1. Hypothesis Model of the Study.
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Methods

Data Collection

We surveyed from February 15t to 8, 2023, targeting middle school students. We utilized a purposive sampling
strategy to distribute our questionnaire in six middle schools in Liangshan in Southwest China. Using an online
sample size calculator (www.calculator.io), we conducted an a priori power analysis with a 99% confidence level, a
5% margin of error, and an assumed population proportion of 50%, resulting in a minimum required sample size
of 666. A total of 831 questionnaires were collected. After manually filtering out non-valid responses and
respondents over 20 years old. The final sample size included in the analysis was 810 (n = 810). This study was
approved by the Research Ethics Committee for Human-Related Scientific Research at our university (Number:
H20230332l), and written informed consent was obtained from each participant after the procedure had been
fully explained.


http://www.calculator.io/

In this survey, respondents’ ages ranged from 10 to 20 years (M = 14.69, SD = 2.08), with 40.86% male (n = 331) and
59.14% female (n = 479). Given that some of the surveyed schools are located in impoverished mountainous
regions, students often begin their education at a later age. As a result, it is not uncommon to find 20-year-old
students still attending middle school. Most respondents’ monthly household incomes fall within 2001 to 5000
CNY (54.32%, n = 440). Additionally, most reported daily smartphone screen time (in the past month) was 0.5-
2 hours (31.11%, n = 252).

Table 1. Descriptive Statistics.

Variable Proportion  SD Minimum Maximum
Gender

1 =Male 40.86%

0 = Female 59.14%
Age 14.692 2.081 10 20
Average daily smartphone use in the past month

1 = Less than 0.5 hour 12.84%

2=0.5-2 hours 31.11%

3=2-4 hours 25.68%

4 = 4-6 hours 15.93%

5=6-8 hours 7.16%

6 = More than 8 hours 7.28%
Monthly household income

1 =2000 CNY or less 21.60%

2 =2001-5000CNY 54.32%

3 =5001-10000CNY 19.01%

4 = More than 10001 CNY 5.06%

Note. @ denotes the mean value for continuous variables.

Measures

Mobile Checking Habit

This study adopted the Self-Report Behavioural Automaticity Index (SRBAI) developed by Gardner et al. (2011,
2012) to measure habit and translated it into Chinese, using a five-point scale (1 = strongly disagree, 5 = strongly
agree) to assess respondents’ mobile checking habit. The scale included 4 items: | play with my smartphone
automatically; | play with my smartphone without having to consciously remember; | play with my smartphone without
thinking; I start playing with my smartphone before | realize I'm doing it (M = 2.661, SD = 0.877, Cronbach'’s a = .724).

Deficient Self-Regulation

Deficient self-regulation was measured in accordance with LaRose et al. (2003) and was adapted for the context
of smartphones. This construct was intended to capture individuals’ difficulties in regulating their smartphone
use, particularly with respect to cognitive preoccupation and compulsive use. Participants responded on a 5-point
Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). After removing two items with low standardized
factor loadings, the final measurement included the following six items: My use of smartphone interferes with other
activities; | get strong urges to play with my smartphone; | have to keep using the smartphone more and more to get my
thrill; | feel my smartphone use is out of control; | would miss my smartphone if | could no longer use it; | often spend
longer on the smartphone than | intend to when | start (M = 2.72, SD = 0.912, Cronbach’s a =.921).

Social Digital Pressure (SDP)

SDP was measured with three items from Gui and Blichi (2021) and was modified based on the Chinese context.
To facilitate better comprehension and contextual relevance among adolescents in low-resource rural areas, we
specified popular platforms in the items measuring SDP. The scale included three items: In my everyday life, my



classmates and friends expect that | reply quickly to messages on WeChat or QQ; In my everyday life, my classmates and
friends expect that | am capable of using various smartphone applications; and In my everyday life, my classmates and
friends expect me to be active on WeChat or QQ, which were rated on a scale from 1 (strongly disagree) to 5 (strongly
agree; M = 2.728, SD = 0.854, Cronbach’s a = .818).

Academic Procrastination

Consistent with the methods of Reinecke et al. (2014) and Meier (2022), academic procrastination was measured
using Tuckman'’s (1991) 5-point procrastination scale, ranging from 1 (strongly disagree) to 5 (strongly agree), by
asking: I put off homework that | intended to do; | had important schoolwork to get done, but instead did things that
were more fun; | delayed starting to study or finishing my homework; | play with my smartphone after school to find an
excuse for not doing something else (M = 2.687, SD = 0.896, Cronbach'’s a = .829).

Parental Mediation

Parental mediation was measured from Benrazavi's (2015) research, and we adapted the narrative to the Chinese
context. Both active and restrictive mediation were measured using 5-point scales (1 = strongly disagree,
5 = strongly agree). Active mediation was measured by asking: My parents encourage me to use my smartphone to
independently explore and learn new things; My parents explain to me when | can use my smartphone and when | should
not; My parents explain to me about proper smartphone using habits (M = 3.474, SD = 0.878, Cronbach’s a = .737).
Restrictive intervention was measured by asking: I have to hand over my smartphone to my parents at a fixed time;
My parents impose specific times for me to use my smartphone; My parents impose rules on what | can and cannot do
with my smartphone; My parents impose rules on what content | can and cannot view on my smartphone (M = 3.375,
SD =0.993, Cronbach’s a = .893).

Analysis

This study used Stata 14.0 to test the structural equation model, using the maximum likelihood estimation.
Gender, age, monthly household income, and average daily smartphone use in the past month were included as
control variables in the structural equation model tests. Additionally, this study conducted hierarchical regression
analysis to examine the moderation effects of active parental mediation and restrictive parental mediation on the
relationship between mobile checking habit and procrastination, while controlling for control variables. Variables
were mean-centered prior to the moderation analysis to reduce multicollinearity and facilitate the interpretation
of interaction effects.

Results

Structural Equation Modelling

In order to further examine the reliability and validity of our measurements, we conducted confirmatory factor
analysis (CFA) on all composite scales in the study (see Table 2). The results show that the reliability and validity of
all measurements are above acceptable standards. Meanwhile, to assess multicollinearity among predictor
variables in the structural model, variance inflation factor (VIF) values were examined. All VIF values were below
the commonly accepted threshold of 5.0, indicating no multicollinearity issue in the model. We also examined the
fit indices of the structural equation model, and the results indicated an acceptable overall fit: x?/df = 3.792,
RMSEA = .059, CFl =.958, TLI =.933.



Table 2. Constructs Reliability and Validity.

Constructs CR AVE MSVs ASVs
Mobile checking habit 0.725 0.468 0.291 0.212
Self-regulation 0.922 0.664 0.473 0.321
Social digital pressure 0.820 0.605 0.199 0.138
Academic procrastination 0.827 0.548 0.473 0.294

Note. CR: composite reliability; AVE: average variance extracted; MSV: maximum shared variance; ASV: average shared variance.
Acceptable convergent validities indicate that the following criteria were met: for each construct (a) the composite reliability was
greater than .50; (b) the square root of average variance extracted (AVE) was larger than .50; (c) the composite reliability was
larger than AVE; an acceptable discriminant validity for each construct means that the AVE was greater than the maximum
shared variances (MSVs) and the average shared variances (ASVs).

As shown in Table 2, SDP positively predicted the strength of mobile checking habit (B =.117, p <.01). Additionally,
deficient self-regulation of adolescents was positively related to the strength of mobile checking habit (B = .847,
p < .001). Therefore, both H1a and H1b were supported. Meanwhile, a positive relationship was found between
the strength of mobile checking habit and procrastination among adolescents (8 = .920, p <.001), confirming H2
(see Figure 2).

Figure 2. Structural Equation Model With Standardized Path Estimate.
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Analysis of Moderation Effects

The normality of residuals was further assessed using Q-Q plots for each step of the hierarchical regression. In all
models, the residuals were approximately aligned along the diagonal line, indicating no substantial deviation from
normality. The final results of hierarchical regression analysis were shown in Table 3 and 4. Model 1 included
control variables and main predictors (mobile checking habit). Model 2 added the moderator (parental mediation).
Model 3 further introduced the interaction terms. The results indicated that for active parental mediation, the
interaction term was not significant after adding the moderation variable, suggesting that active parental
mediation did not have a significant moderation effect on the relationship between mobile checking habit and
procrastination. However, for restrictive parental mediation, the interaction term was significant after adding the
moderation variable, indicating that restrictive parental mediation significantly moderated the path between
mobile checking habit and procrastination (B =.101, p <.001). The R? increased from .299 to .315, resulting in an
1?2 of .023, which indicates a small but meaningful moderation effect.

We then plotted the simple slopes for mobile checking habit predicting procrastination at three levels of restrictive
parental mediation (as shown in Figure 3). The positive effect of the mobile checking habit on procrastination
became stronger with higher levels of restrictive parental mediation. Specifically, when restrictive parental
mediation reached a high level (+15D), the influence of mobile checking habit on procrastination became more
pronounced; conversely, when restrictive parental mediation was at a low level (-15D), the effect of mobile
checking habit on procrastination was weaker.



Table 3. Moderation Effect of Active Parental Mediation on the Relationship
Between Mobile Checking Habit and Procrastination.

bredictors Model 1 Model 2 Model 3
Standardized 3 SE Standardized SE Standardized 3 SE

Gender .060 0.061 .042 0.060 .041 0.060
Age .020 0.016 .022 0.015 .021 0.015
Monthly household income -.062 0.039 -.049 0.038 -.051 0.038
Average daily smartphone use 12 0.025 110" 0.025 1127 0.025
Mobile checking habit 445" 0.033 438" 0.033 4427 0.033
Active parental mediation — — -.133™ 0.029 -.129™* 0.030
Interaction — — — — .030 0.023
R? .296 313 314
Adjusted R? 291 .308 .308

F F(5,804) = 67.44, p <.001 F (6,803) = 60.96, p <.001 F(7,802) = 52.54, p <.001

Note. ™"p <.001.

Table 4. Moderation Effect of Restrictive Parental Mediation on the Relationship
Between Mobile Checking Habit and Procrastination.

bredictors Model 1 Model 2 Model 3
Standardized 3 SE Standardized SE Standardized 3 SE
Gender .060 0.061 .061 0.060 .047 0.060
Age .020 0.016 .015 0.016 .015 0.016
Monthly household income -.062 0.039 -.060 0.039 -.057 0.038
Average daily smartphone use 12 0.025 102 0.026 105" 0.025
Mobile checking habit 445" 0.033 441 0.033 4527 0.033
Restrictive parental mediation — — -.063 0.032 -.051 0.032
Interaction — — — — 1017 0.023
R2 .296 299 315
Adjusted R2 .291 294 .309
F F(5,804) = 67.44, p < .001 F (6,803) = 57.03, p < .001 F(7,802)=52.64, p <.001

Note. **p <.001.
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Discussion

This study examined the factors associated with the formation of mobile checking habit among Chinese
adolescents and their relationship with procrastination, focusing on the moderating effects of two forms of
parental mediation in this relationship. Our results suggested that both deficient self-regulation and SDP were
positively associated with the development of mobile checking habit among Chinese adolescents. Additionally,
active parental mediation did not moderate the association between mobile checking habit and procrastination.
On the contrary, restrictive parental mediation appeared to be linked with a stronger association between mobile
checking habit and negative outcomes.

Firstly, this study focuses on how a specific form of smartphone use habit influences offline behavior under
conditions of ubiquitous connectivity. Our results indicated a strong association between mobile checking habit
and procrastination among Chinese adolescents, and it was consistent with findings from previous studies
conducted among adults and young people or in other regions (Meier, 2022; Yang et al., 2019). As Oulasvirta et al.
(2012) suggested, compared to other devices, smartphones were significantly more pervasive in everyday life due
to being carried around, and as a result, checking habit may represent a key component of behavior driving
smartphone use. As smartphones increasingly integrate into the daily lives of Chinese adolescents, using them to
watch short videos, play games, and chat provides a rich online experience but also poses potential obstacles to
offline learning. Spending time on school tasks is less attractive than engaging in online activities, and their
deficient control or impulse control difficulties were associated with greater procrastination tendencies in school
tasks (Wartberg et al.,, 2021). Considering digital technology has undeniably become a crucial means for
adolescents to express themselves and engage in diverse social interactions. The challenges they face are not just
a matter of whether to use smartphones, but a matter of when, where, and whether they can disconnect—a
balance between autonomy and control (Vanden Abeele, 2021). As Kardefelt-Winther (2017) suggested, in some
cases it may be more meaningful for research purposes to examine how problematic technology use relates to
individuals' everyday lives rather than focusing narrowly on diagnostic symptoms.

Secondly, this study is guided by the theory of habits as automatized behaviors and draws upon insights from
addiction and internet use disorder research to examine how internal and external stimuli shape the formation
of mobile checking habit. We found that SDP, which represented an implicit expectation to maintain constant
accessibility and digital connectivity with others, was found to be associated with adolescents’ mobile checking
habit as a situational cue (Bayer et al., 2016). On the one hand, adolescents’' mobile checking may be initially guided
by imitation purposes or triggered by social media messages from peers, and mobile checking habit can be
developed as the mobile checking repeating and becomes integrated with daily context cues (Wood & Neal, 2007).
On the other hand, considering the diversity of smartphone use, adolescents who cannot participate in sharing
digital activities or respond to social media messages in time may face peer exclusion. As Wood and Neal (2007)
suggested, habit responding was activated by the diffuse motivation that was tagged onto performance context
when people repeatedly experience rewards. In such circumstances, adolescents feel pressure to meet the digital
connectivity expectations of their peers to become more popular within the group and gain interactional value
(Oulasvirta et al., 2012). This further supports the goal-directed nature underlying seemingly automatic habits. In
the context of this study, the formation of adolescents’ mobile checking habit is shaped by cue-response
associations and reward contingencies within their environment. Anticipated positive and negative outcomes
repeatedly reinforce specific behavioral responses in particular contexts (Brand et al., 2025).

Our results also indicated that deficient self-regulation was positively associated with adolescents’' mobile checking
habit. This finding is well-grounded and aligns with a large body of empirical evidence (e.g., LaRose, 2010;
Tokunaga, 2013). Notably, the joint effects of deficient self-regulation and SDP observed in this study also
corroborate Brand et al.’ (2025) assertion that the combination of positive and negative reinforcement, along with
reduced self-control, may contribute to the development of habitual behaviors. Our findings also highlighted the
importance of making adolescents aware of the conflict between their goals and habits, encouraging them to
actively adjust their behavior and control negative outcomes (Wood & Neal, 2007). Of course, this is challenging.
As shown in the study by Chen and Lyu (2024), students of different age groups exhibited varying levels of self-
control ability: even adults may face difficulties in controlling the negative consequences of problematic
smartphone use.

Thirdly, neither form of parental mediation showed evidence of buffering the observed relationship between
mobile checking habit and procrastination in our model. We confirmed that restrictive, youth-centered digital



regulation did not seem to be very effective in reducing procrastination (Hawk et al., 2023). On the contrary, a
stronger level of restrictive parental mediation was associated with a more pronounced positive relationship
between mobile checking habit and procrastination. There are probably two reasons for this phenomenon: First,
in the context of hierarchical parent-child relationships in Chinese culture, and amid educational inequalities and
intense academic competition, parents often attribute problematic media use to internet addiction. Consequently,
they tend to adhere to traditional punitive and control-based education models (Zhou, 2024). Restrictive
mediation, such as cutting off digital connections or confiscating phones, is still common in many regions. Some
parents may even physically punish children for not following rules. It is worth noting that, due to the cross-
sectional nature of our data, we cannot determine whether adolescents’ mobile checking habit had already
escalated procrastination to a degree that prompted parental intervention through restrictive mediation. As Zhou
(2024) pointed out, in certain situations, restrictive mediation may be both inevitable and necessary in the Chinese
context—to safeguard children’s developmental potential by maximizing the benefits and minimizing the risks
associated with digital media use. For adolescents, stricter discipline might provoke stronger rebellion. Second,
the digital literacy of Chinese parents in low-resource rural areas remains low, preventing them from fully
understanding the potential of digital technology and positively guiding their children in using smartphones for
self-development (L. Li et al., 2023; Y. Li & Ranieri, 2013). This explains the insignificant moderation effect of active
parental mediation.

From the perspective of digital habit, there are steps previous studies have mentioned to control the negative
consequences of mobile checking habit. Wood and Neal (2007) emphasized the importance of controlling habitual
cues for behavioral change. They argued that combining effortful inhibition with the learning and execution of
new, desired responses is most effective for promoting long-term behavior change. In addition to avoiding
habitual cues (e.g., turning off notifications while studying), parents and youths should collaboratively foster
alternative, healthy digital habits by reaching a consensus on when to disconnect (Soror et al., 2015). Moreover,
to better cultivate self-regulation abilities in digital use, some studies have demonstrated the effectiveness of life
skills training, addressing deficits in emotion regulation, stress, and procrastination, as well as training in time-
management skills or personal effectiveness, particularly for procrastination associated with smartphone use
(Wartberg et al., 2021; Yang et al., 2019). However, this likely requires the joint efforts of society, schools, and
families. More importantly, future research should examine how interventions grounded in the habit formation
process may help reduce the negative outcomes associated with adolescents’ mobile checking behavior.

This study has several limitations: First, relying entirely on self-reports, we only measured the intensity of
adolescents’ mobile checking habit without assessing the frequency of the habit or the specific online content they
accessed. Thus, we were unable to determine the association between habits and specific situational cues
(Oulasvirta et al., 2012). Otherwise, since the questionnaire for this study was distributed in six schools within a
city in a southwestern city of China, the sample lacks national representativeness, which could lead to sampling
bias. Furthermore, while efforts were made to translate existing validated scales into Chinese with cultural
appropriateness, the translated versions were not formally validated, which may affect the reliability and validity
of the measurements. It is especially worth noting that several latent paths in the structural model were relatively
large. This may suggest that, although the discriminant validity tests based on observed composite scores met
conventional criteria, there remained limited discriminant validity at the measurement level. Future studies should
complement Fornell-Larcker tests with more sensitive indices such as the HTMT ratio. The inflated path
coefficients may also reflect the simplified model specification and the conceptual overlap among deficient self-
regulation, mobile checking habits, and procrastination, which likely stem from shared underlying psychological
mechanisms. Future research should continue to strengthen methodological rigor and robustness. Meanwhile,
our study only employed cross-sectional data for analysis, which does not allow us to establish a causal
relationship between mobile checking habit and procrastination, and it merely demonstrates a correlation
between the two. It is also important to acknowledge the conceptual limitations of the habit framework, as
recognized by scholars such as Trafimow (2018), who critiqued the definitional ambiguities of habit, particularly
the difficulty of distinguishing between automatic and controlled behaviors, the mismatch between measuring
behavioral intentions and contextualized actions, and the challenges of using mediation analysis to infer causality.
Finally, this study did not take into account the role of specific technological cues, such as notifications, buzzes,
and sounds, which have been shown to trigger repeat behavior as technology cues (Bayer et al., 2016; Bayer &
LaRose, 2018; Herrero et al., 2022). Future research could further explore the role of these design elements in
shaping mobile use habits.
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Appendix

Table A1. Measurement Items of Key Constructs.

Constructs Code Items Reference
MC1 | play with my smartphone automatically
Mobile checking MC2 | play with my smartphone without having to consciously remember SRBAI by Gardner
habit MC3 | play with my smartphone without thinking etal. (2011, 2012)
MC4 | start playing with my smartphone before | realize I'm doing it
DS1 My use of smartphone interferes with other activities
DS2  |getstrong urges to play with my smartphone
Deficient self- DS3 | have to keep using the smartphone more and more to get my thrill
. LaRose et al. (2003)
regulation DS4 | feel my smartphone use is out of control
DS5  Iwould miss my smartphone if | could no longer use it
DS6 | often spend longer on the smartphone than | intend to when | start
D1 In my everyday life, my classmates and friends expect that | reply
quickly to messages on WeChat or QQ
Social digital D2 In my everyQay life, my classmate§ an.d friends expect that | am capable Gui & Biichi (2021)
pressure of using various smartphone applications
D3 In my everyday life, my classmates and friends expect me to be active
on WeChat or QQ
AP1 | put off homework that | intended to do
AP2 | had important schoolwork to get done, but instead did things that Tuckman (1991);
Academic were more fun Reinecke et al.
procrastination AP3 | delayed starting to study or finishing my homework (2014); Meier
AP4 | play with my smartphone after school to find an excuse for not doing (2022)
something else
APM1 My parents encourage me to use my smartphone to independently
explore and learn new things
My parents explain to me when | can use my smartphone and when |
APM2
should not
APM3 My parents explain to me about proper smartphone using habits
P I ) . .
r:efgirjatt?on RPM1 | have to hand over my smartphone to my parents at a fixed time Benrazavi (2015)
RMP2 My parents impose specific times for me to use my smartphone
RPM3 My parents impose rules on what | can and cannot do with my
smartphone
RPM4 My parents impose rules on what content | can and cannot view on my

smartphone
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