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ABSTRACT: Background: Despite growing research on parental technology use and its impacts on adolescent
development, the influence of parental smartphone behavior on creativity remains understudied. This study addresses
this gap by examining how parental phubbing affects adolescent creativity, exploring both direct and indirect pathways
through creative self-efficacy as a mediator and problematic smartphone use (PSU) as a moderator. Methods: A total
of 9111 Chinese vocational school adolescents (60.3% male; mean age = 16.88 years) were recruited via convenience
sampling. Participants completed validated self-report questionnaires assessing creativity, parental phubbing, creative
self-efficacy, and PSU. A moderated mediation model was tested using jamovi with bootstrapping procedures (2000
resamples), controlling for gender, age, sibling status, and school type. Results: Creative self-efficacy significantly
mediated the relationship between parental phubbing and adolescent creativity (indirect effect = 0.061, 95% CI [0.013,
0.109]), while the direct effect was non-significant. PSU moderated both pathways, revealing contrasting patterns: for
adolescents with high PSU, parental phubbing showed positive associations with creative self-efficacy and creativity,
whereas among those with low PSU, parental phubbing demonstrated negative associations with both outcomes.
Conclusion: This study reveals the complex influence of parental phubbing on adolescent creativity, with effects
contingent upon adolescents’ own digital engagement patterns. It emphasizes the need to balance guidance and
autonomy in fostering creativity. While not endorsing phubbing, the findings challenge simplistic views of technology’s
impact and stress the importance of individual differences. The results offer valuable insights for parents, educators,
and policymakers supporting youth development in today’s digital family environments.

KEYWORDS: Parental phubbing; creativity; creative self-efficacy; problematic smartphone use (PSU); moderated
mediation

1 Introduction

Creativity is the ability to generate novel, useful, and contextually appropriate ideas or solutions, shaped
by cognitive processes, domain knowledge, and environmental factors within sociocultural contexts [1,2].
Historically viewed as the domain of artistic or scientific innovation, creativity is now recognized as vital to
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everyday problem-solving and adaptive behaviors across various life domains [3,4]. This broader perspective
is exemplified by “Little-C” creativity, a concept proposed by Kaufman and Beghetto [5], which refers to
innovative thinking in ordinary situations. Examples include showing creativity in interpersonal problem-
solving (e.g., developing unique approaches to help others navigate challenges) and applying creative
thinking in scholarly work or daily artistic expression. “Little-C” underscores that creativity extends beyond
rare genius to include adaptive, novel solutions in routine life.

The development of such everyday creativity is profoundly influenced by environmental contexts, with
family dynamics playing a particularly crucial role [6,7]. Family interactions shape creative potential during
adolescence—a critical period coinciding with cognitive maturation and identity formation [8,9]. As teens
develop abstract thinking, independence, and engage with diverse environments, these creative abilities
become valuable assets impacting their future educational and professional success [7,10].

While creativity development has traditionally been studied in relatively stable environments, today’s
adolescents are growing up in a rapidly evolving technological landscape. With technological advancement
accelerating in recent decades, the prevalence of electronic devices in households has increased significantly
[11], transforming smartphones into indispensable necessities in modern family life. This technological
integration has fundamentally altered family interaction patterns and parental behaviors, creating new
dynamics that could impact adolescents’ creative development in complex ways. Of particular interest is
“parental phubbing”—defined as parents’ frequent smartphone use during daily communications with their
children [12]—which captures instances when parents divert their attention to smartphones during face-to-
face interactions with their adolescents. Unlike general measures of screen time or technology use, phubbing
potentially serves as a critical environmental factor that directly influences parent-child interactions dur-
ing developmentally significant moments [13]. This behavior specifically captures smartphone use within
interpersonal contexts [14], representing a direct social-environmental input that may significantly shape
creative development.

Despite extensive research on parental phubbing’s impacts on adolescents’ problematic internet use
[15] and mental health [16-18], its effects on creativity development remain largely unexplored. The present
study addresses this gap by focusing specifically on adolescents’ perceptions of parental phubbing—whether
interpreted as rejection, disinterest, or acceptable behavior—which likely influence creativity development
more strongly than objective behaviors. This emphasis on perceived parental smartphone use aligns with
current methodological approaches in phubbing research [13] and recognizes the critical role of subjective
interpretation in developmental outcomes.

1.1 Theoretical Framework: Social Cognitive Theory

To investigate the relationship between parental phubbing and adolescent creativity, we propose a
theoretical model based on Social Cognitive Theory (SCT). As illustrated in Fig. 1, this model examines
both the direct association between parental phubbing and adolescent creativity and explores creative self-
efficacy as a mediator and problematic smartphone use (PSU) as a moderator. Bandura’s SCT [19] provides
a framework through triadic reciprocal determinism, where parental phubbing (environmental factor)
influences adolescents’ psychological characteristics (personal factors) and creative behaviors (behavioral
components) through the mediating and moderating pathways specified in our model.

SCT provides an ideal framework for understanding this relationship through three key mechanisms.
First, SCT emphasizes observational learning, through which adolescents acquire knowledge and behaviors
by observing their parents [19]. When parents engage with smartphones during family interactions, they
model specific patterns of technology use that adolescents may internalize, influencing how adolescents
perceive technology’s role in creative pursuits.
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Figure 1: The proposed theoretical framework. PSU, Problematic smartphone use

Second, SCT highlights how environmental opportunities shape behavioral development [19]. Parental
phubbing alters the family environment by changing parent-adolescent interaction quality [13], potentially
reducing creative modeling and scaffolding opportunities. Alternatively, it might necessitate greater ado-
lescent autonomy—possibly fostering self-reliance and innovative thinking when adolescents must develop
creative projects without immediate guidance [20].

Third, SCT identifies psychological mechanisms mediating between environmental influences and
behavioral outcomes, particularly self-efficacy—individuals’ beliefs about their capabilities to perform
specific tasks [19]. Self-efficacy develops through mastery experiences, vicarious experiences, verbal per-
suasion, and physiological states [21], all potentially affected by parental phubbing. Because self-efficacy
strongly influences effort and achievement [21], these psychological processes provide valuable pathways for
understanding how parental smartphone behaviors influence adolescent creative development.

1.2 Creative Self-Efficacy as a Mediator

Building on the self-efficacy concept central to SCT, our research model proposes creative self-efficacy
as a theoretically grounded mediator between parental phubbing and adolescent creativity. Creative self-
efficacy—defined as an individual’s beliefs about their capability to generate novel and useful ideas, solutions,
or products [22,23]—represents a domain-specific application of Bandura’s self-efficacy construct. According
to SCT, environmental factors (such as parental behaviors) influence performance outcomes (such as
creativity) substantially through their impact on self-efficacy beliefs.

When examining the potential influence of parental phubbing on adolescents’ creative self-efficacy
specifically, competing perspectives merit consideration. Primary research suggests that parental smart-
phone distraction might reduce quality interactions [24,25] necessary for developing creative confidence in
adolescents. However, reduced parental oversight might increase adolescents’ autonomy and independent
problem-solving, potentially enhancing their beliefs in their creative capabilities through self-directed
experiences [20]. Empirical studies have demonstrated that self-direction and autonomy are critical factors
for creativity development [26]. Thus, although somewhat paradoxical, parental phubbing might increase
opportunities for independent mastery experiences that build creative self-efficacy through autonomous
practice and problem-solving. Additionally, in contemporary digital environments, adolescents observing
parents’ technological engagement might develop increased comfort with technology as a creative medium,
possibly strengthening their creative self-efficacy in digital contexts.

These competing theoretical perspectives, suggesting both potentially negative and positive impacts
of parental phubbing on adolescents’ creative self-efficacy, highlight the necessity of conducting empirical
research to clarify the actual relationship between these variables. Understanding these pathways has
significant implications for family dynamics in increasingly technology-integrated households and for
developing effective strategies to foster creative development in digital-native generations.
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1.3 Adolescents’ Problematic Smartphone Use as a Moderator

While the mediational pathway through creative self-efficacy offers a primary mechanism through
which parental phubbing may influence creativity, additional factors may affect the strength or direction
of these relationships. In this study, we propose that adolescents’ own PSU might moderate both the direct
and indirect relationships between parental phubbing and creative outcomes. SCT provides a theoretical
basis for understanding this moderation effect. Bandura’s triadic reciprocal determinism model empha-
sizes that personal factors (including individuals’ own behavioral patterns) interact with environmental
influences to determine developmental outcomes [19]. In this case, adolescents’ PSU represents a personal
behavioral pattern that may alter how they respond to and are affected by the environmental influence of
parental phubbing.

More specifically, PSU is defined as excessive and compulsive smartphone usage patterns that interfere
with daily functioning and psychological well-being [27,28]. Research consistently shows that adoles-
cents with high PSU devote substantial time to online activities, with studies reporting that problematic
users spend significantly more hours on their devices than non-problematic users [29]. These patterns
of technology use may significantly moderate how parental phubbing affects creativity through both
potential pathways.

For adolescents with low PSU, the negative pathway may predominate. Since these adolescents engage
less with digital environments [29], the family context remains their primary source for observational
learning and creative development. When experiencing parental phubbing, these adolescents have fewer
alternative models and sources of creative stimulation to compensate for reduced quality interactions with
parents. Consequently, the reduced feedback, modeling, and emotional support resulting from parental
phubbing might more strongly diminish their creative self-efficacy and creative performance.

Conversely, for adolescents with high PSU, the potentially positive pathway may become more influen-
tial. These adolescents spend considerably more time engaged with their smartphones [29], which potentially
exposes them to a wider range of digital experiences and information sources beyond their immediate
family environment. They may have developed digital skills, online social connections, and technology-
mediated creative practices that reduce their dependence on parental modeling and feedback. Furthermore,
when parental phubbing creates opportunities for autonomous exploration, high-PSU adolescents may be
better positioned to capitalize on this independence through their established digital capabilities. For these
adolescents, parental phubbing might not only have minimal negative effects but could potentially enhance
creative self-efficacy by creating synergistic conditions for digital autonomy and exploration.

1.4 Research Questions
Based on this SCT framework, the present study aims to address the following research questions:

i) What is the influence mechanism through which parental phubbing affects adolescents’ creativity?
Specifically, does parental phubbing exert a direct effect on adolescent creativity, and/or does it operate
indirectly through creative self-efficacy as a mediating variable?

ii) Does adolescents’ PSU moderate the relationship between parental phubbing and adolescent creativ-
ity? More specifically, does PSU moderate both the direct pathway from parental phubbing to creativity and
the indirect pathway through creative self-efficacy?
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2 Methods
2.1 Participant

This study received approval from the Institutional Review Board of the Jiangxi Psychological Consul-
tant Association (IRB ref: JXSXL-2022-CLI15). Informed consent has been obtained in electronic form from
all participants and their guardians involved in the study.

Participants were recruited using a convenience sampling strategy with administrative support from
four vocational schools in Jiangsu Province, China. Data collection occurred through an online questionnaire
administered via the Wenjuanxing platform. The platform’s required-response feature ensured complete data
for all submitted questionnaires. To maintain data quality, responses with completion times under 120 s were
deemed invalid and excluded from analysis. The final sample consisted of 9111 adolescents (60.3% male, 39.7%
female) with a mean age of 16.88 years (standard deviation [SD] = 1.15). This gender distribution is consistent
with the broader vocational school population in China. According to data released by the National Bureau
of Statistics in January 2025 [30], females account for 44.8% of students in vocational schools overall, with
42.2% in secondary vocational schools and 47.4% in higher vocational institutions. Our observed female ratio
of 39.7% differs only slightly from these national statistics, suggesting that our sample provides a reasonably
representative reflection of the overall gender distribution across vocational schools in China. Regarding
family composition, 38.3% of participants reported being only children. Within the vocational education
system, 45.5% of participants were enrolled in secondary vocational programs, while the remaining 54.5%
were in higher vocational programs.

2.2 Instruments

The study examined creativity, creative self-efficacy, parental phubbing, and PSU using the following
scales. Background information, including gender, age, sibling status, and school type, was also collected.
The psychometric properties of each measure in the present study are reported below.

2.2.1 20-Item Kaufman Domains of Creativity Scales (20-K-DOCS)

The present study employed the 20-K-DOCS [31], an adaptation of the original 50-item Kaufman
Domains of Creativity Scale [32], to assess creativity across multiple domains. This 20-item instrument con-
ceptualizes creativity as a multidimensional construct that manifests across various life contexts, consistent
with contemporary domain-specific approaches to creativity. The scale employs a five-point Likert scale
ranging from 1 (Much Less Creative) to 5 (Much More Creative), asking participants to rate their creative
abilities relative to peers in different situations. Importantly, the scale measures self-perceived creative
potential rather than actual creative products, allowing participants to evaluate their creative capabilities
even in scenarios they might not have directly experienced by imagining how they would approach such
situations with novel and effective solutions.

The 20-K-DOCS captures creativity across five distinct domains, reflecting Kaufman’s comprehensive
framework of creativity. Sample items such as “Helping other people cope with a difficult situation” assess
creativity in the Everyday domain (requiring novel solutions to interpersonal problems), while “Under-
standing how to make myself happy” measures creativity in the Self/Everyday domain (requiring innovative
approaches to personal well-being). Other domains include Scholarly creativity, assessed through items
like “Writing a nonfiction article for a newspaper” (requiring original analysis and integration of ideas);
Performance creativity, measured by items such as “Spontaneously creating lyrics to a rap song” (requiring
novel interpretations and expressions); and Mechanical/Scientific creativity, evaluated through items like
“Building something mechanical” (requiring innovative problem-solving approaches in technical contexts).
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The instrument has been extensively validated across diverse student populations, including university
and secondary school students [31,33]. More specifically, the 20-K-DOCS was recently validated by Cao
etal. [34] for use with Chinese adolescents, demonstrating strong factorial validity and item validity through
confirmatory factor analysis (CFA) and Rasch analysis. In the current study, the scale demonstrated excellent
internal consistency (Cronbach’s « = 0.974).

2.2.2 Creative Self-Efficacy Student Scale (CSESS)

Creative self-efficacy was assessed using the CSESS developed by Hung [35]. This 12-item scale utilizes a
four-point Likert scale ranging from 1 (Strongly Disagree) to 4 (Strongly Agree), with higher scores indicating
greater levels of creative self-efficacy. Sample items include “When suffering difficult problems, I believe I can
try another way to solve it”, “When suffering difficult problems, I believe I can propose surprising answer that
others cannot”, “I can creatively use ordinary things to enhance my reports” and “I believe I am capable of
producing refreshing and original work when preparing a report”. Previous research has demonstrated this
scale’s applicability to university and secondary school students, exhibiting strong psychometric properties
[35,36]. In the present study, the scale demonstrated excellent internal consistency (Cronbach’s & = 0.955).

2.2.3 Parents Phubbing Scale (PPS)

Parental phubbing was measured using the PPS, adapted by Ding et al. [37] from the partner phubbing
scale originally developed by Roberts and David [38]. The PPS was designed to measure children’s percep-
tions of parental phubbing behavior. This unidimensional scale comprises nine items assessed on a five-point
Likert scale ranging from 1 (Never) to 5 (Always), with higher scores indicating greater perceived frequency
of parental phubbing. Sample items include “During a typical mealtime that my parents and I spend together,
my parents pull out and check their cell phones” and “My parents glance at their cell phones when talking to me”.
Previous research has established the high reliability and validity of this scale with adolescent populations
[37,39]. In the present study, the scale demonstrated high internal consistency (Cronbach’s & = 0.924).

2.2.4 Smartphone Application-Based Addiction Scale (SABAS)

PSU was assessed using the Smartphone Application-Based Addiction Scale (SABAS), adapted by Csibi
et al. [40]. This unidimensional scale comprises six items measuring PSU levels. Sample items include
“Contflicts have arisen between me and my family (or friends) because of my smartphone use” and “If I cannot
use or access my smartphone when I feel like, I feel sad, moody, or irritable” Responses are recorded on a six-
point Likert scale ranging from 1 (Strongly Disagree) to 6 (Strongly Agree), with higher scores indicating
greater severity of PSU. The SABAS has demonstrated strong psychometric properties and has been validated
among young populations in Mainland China, Hong Kong, and Taiwan [41,42]. In the present study, the
scale exhibited high internal consistency (Cronbach’s & = 0.944).

2.3 Data Analysis

In this study, potential common method bias was assessed through CFA that included a common
method factor. In line with the recommendation by Podsakoff et al. [43], the difference in the Comparative
Fit Index (ACFI) was adopted as the evaluation criterion. A ACFI value below the threshold of 0.01 suggests
that common method bias is unlikely to pose a significant threat.

After confirming the absence of substantial common method bias, we proceeded with the main data
analyses. Descriptive statistical analysis (means and standard deviations of the core variables) and partial
correlation analyses were conducted using SPSS 25.0 (IBM Corp., Armonk, NY, USA), while moderated
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mediation analysis was performed using the GLM Mediation Model module in jamovi 2.6.13 (The jamovi
project, retrieved from https://www.jamovi.org). In the proposed research model, parental phubbing was
specified as the independent variable, creativity as the dependent variable, creative self-efficacy as the
mediator, and PSU as the moderator. Specifically, PSU was hypothesized to moderate both the first stage of
the mediation pathway (the relationship between parental phubbing and creative self-efficacy) and the direct
effect of parental phubbing on creativity. To test the mediating effect, bootstrapping with 2000 resamples
was employed to generate bias-corrected 95% confidence intervals. Additionally, gender, age, sibling status,
and school type were included as control variables to account for potential confounding effects on the
research findings.

3 Results
3.1 Descriptive Statistical Analysis and Partial Correlation Analysis

Before conducting the main analysis, we assessed common method bias using a method factor model.
The results showed that the ACFI was 0.004, which is well below the threshold of 0.01, indicating that the
inclusion of the method factor did not substantially improve model fit. Therefore, common method bias was
not considered a significant concern in this study.

Gender, age, sibling status, and school type demonstrated varying degrees of significant correlations
with the core variables, potentially confounding the interrelationships among primary constructs. Conse-
quently, partial correlation analysis was implemented to control for these demographic variables. Table 1
presents the descriptive statistics and partial correlation matrix. Results revealed significant positive cor-
relations among parental phubbing, creativity, creative self-efficacy, and PSU, with correlation coeflicients
ranging from 0.050 to 0.742.

Table 1: Partial correlation analysis of the observed variables (n = 9111)

Mean (SD) 1 2 3 4
1 Parental phubbing 20.69 (7.18) 1
2 Creativity 64.07 (19.45)  0.071*** 1
3 Creative self-efficacy 29.04 (6.37)  0.070%%*  0.742%*%* 1

4 Problematic smartphone use 1735 (778)  0.567*** 0.050***  0.058*** 1

Note: SD, standard deviation; ***p < 0.001.

3.2 Moderated Mediation Analysis

Table 2 presents the moderated mediation analysis results. After controlling for gender, age, sibling
status, and school type, parental phubbing demonstrated a significant positive effect on creative self-efficacy
(B = 0.031, t = 2.487, p = 0.013). However, the direct effect of parental phubbing on creativity was not
statistically significant (f = 0.012, ¢ = 1.422, p = 0.155). Creative self-efficacy exhibited a significant positive
effect on creativity (p = 0.722, t = 101.394, p < 0.001). Further analysis confirmed that creative self-efficacy
mediated the relationship between parental phubbing and creativity, with an estimated indirect effect of
0.061. The bootstrap confidence interval (lower limit of 95% confidence interval, LLCI; upper limit of 95%
confidence interval, ULCI) = [0.013,0.109] did not include zero, substantiating the statistical significance of
the mediation effect.
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Table 2: The results of moderated mediation analysis

Predictor Outcome
M: Creative self-efficacy Y: Creativity
95 % CI 95 % CI
B (SE) t LLCI ULCI B p-value B (SE) t LLCI ULCI B p-value

Gender (Ref: Male) -0.527 (0.136) -3.892 -0.793 -0.262 -0.041 <0.001 -1.502(0.281) -5.339 -2.054 -0.951 -0.038 <0.001

Age 0.116 (0.058) 2.019 0.003 0.229 0.021 0.043 —0.250 (0.119) -2.098 -0.484 -0.016 —0.015 0.036

Sibling status (Ref:  —0.232(0.136) -1.706 —0.498 0.035 -0.018 0.088 —0.030 (0.282) -0.105 -0.582 0.523 < 0.001 0.916
No siblings)

School type (Ref: —0.003 (0.132) -0.023 -0.262 0.256 <0.001 0.982 0.471 (0.274) 1.724 —0.065 1.008 0.012 0.085
Secondary school)

PP 0.028 (0.011) 2.487 0.006 0.049 0.031 0.013 0.033 (0.023) 1.422 -0.012 0.078 0.012 0.155

PSU 0.011 (0.010) 1.072  -0.009 0.031 0.013 0.284 —0.025(0.021) -1.166 —0.066 0.017 —0.010 0.244

CSE 2.205(0.022) 101.394 2.162 2.248 0.722 <0.001

PP x PSU 0.017 (0.001) 19.60 0.016 0.019 0.153 <0.001  0.024 (0.002) 12.52 0.020 0.027 0.068 <0.001

Note: SE, standard error; LLCI, lower limit of 95% confidence interval; ULCI, upper limit of 95% confidence
interval; PP, parental phubbing; PSU, problematic smartphone use; CSE, creative self-efficacy.

The moderated mediation analysis revealed a significant moderating effect of PSU in the initial stage of
the mediation process. Specifically, in the relationship between parental phubbing and creative self-efficacy,
the interaction term (parental phubbing x PSU) was statistically significant (§ = 0.153, t = 19.60, p < 0.001),
indicating that PSU amplified the effect of parental phubbing on creative self-efficacy. Additionally, results
demonstrated that PSU moderated the direct effect of parental phubbing on creativity, with a significant
interaction effect (f = 0.068, ¢ = 12.52, p < 0.001). To provide a clearer visualization of these findings, the path
coeflicients representing the effect sizes of relationships among the core variables are illustrated in Fig. 2.

Creative Self-
efficacy
0.153%%*

\'0031*0‘068*” 0.720%%

Parental Phubbing 0.012 Creativity

Figure 2: The path coefficients among core variables. *p < 0.05, ***p < 0.001. PSU, Problematic smartphone use

Table 3 and Fig. 3 present the results of the conditional mediation effect analysis. The findings indicate
that when levels of PSU are high, the positive effect of parental phubbing on creative self-efficacy becomes
more pronounced, suggesting that participants with higher PSU experience a stronger positive relationship
between parental phubbing and creative self-efficacy. Moreover, a similar pattern was observed in the direct
effect of parental phubbing on creativity (see Table 3 and Fig. 4). Specifically, when PSU levels are high, the
positive impact of parental phubbing on creativity is more significant, further reinforcing the moderating role
of PSU in this relationship. Conversely, among participants with lower PSU, parental phubbing demonstrated
negative associations with both creative self-efficacy and creativity.
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Table 3: Conditional effects of parental phubbing on creative self-efficacy and creativity, moderated by problematic

smartphone use level

Moderator (PSU) level Estimate SE LLCI ULCI p-value
Parental phubbing = Creative self-efficacy

Mean-1SD -0.108  0.014 -0.134 -0.081 <0.001
Mean 0.028 0.011  0.006 0.049 0.013

Mean+1 SD 0.163 0.013  0.138 0.187 <0.001

Parental phubbing = Creativity

Mean-1SD -0.150 0.028 -0.206 -0.094 <0.001
Mean 0.033 0.023 -0.012  0.078 0.155

Mean+1 SD 0.216 0.026  0.164 0.267  <0.001

Parental phubbing = Creative self-efficacy = Creativity

Mean-1SD -0.237  0.030 -0.296 -0.179 <0.001
Mean 0.061 0.024  0.013 0.109 0.013

Mean+1 SD 0.359 0.028  0.305 0.413 <0.001

Note: SE, standard error; LLCI, lower limit of 95% confidence interval; ULCI,
upper limit of 95% confidence interval; PSU, problematic smartphone use.

PSU
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Figure 3: The association between parental phubbing and creative self-efficacy at different levels of problematic
smartphone use (PSU). The horizontal line indicates the levels of parental phubbing
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Figure 4: The association between parental phubbing and creativity at different levels of problematic smartphone use
(PSU). The horizontal line indicates the levels of parental phubbing

4 Discussion

The present study investigated the relationship between parental phubbing and adolescent creativity,
examining the mediating role of creative self-efficacy and the moderating association with PSU. Our findings
contribute to understanding how parents’ smartphone use behaviors relate to adolescents’ creativity develop-
ment through complex pathways. Drawing on SCT [19], we explored how this specific environmental factor
(parental phubbing) relates to adolescents’ creative development through both direct and indirect pathways.

4.1 The Mediating Role of Creative Self-Efficacy

Our analysis revealed that creative self-efficacy significantly mediated the association between parental
phubbing and adolescent creativity while also confirming there is no direct relationship between phubbing
and creativity. This finding aligns with SCT’s emphasis on self-efficacy as a psychological mechanism
connecting environmental influences with behavioral outcomes [19]. The observed indirect pathway suggests
that parental phubbing relates to adolescents’ creativity primarily through its association with their beliefs
about their own creative capabilities, consistent with previous research highlighting self-efficacy as a critical
intermediary between social contexts and creative performance [22,44].

Notably, our findings differ from some previous research on family interactions and creativity. While
studies by Park et al. [45] and Pérez-Fuentes et al. [46] found that traditional positive parent-child
interactions directly related to enhanced creative performance in adolescents, our results suggest a more
nuanced relationship in digitally-mediated family contexts. The non-significant direct association between
parental phubbing and creativity in our study highlights that technology-disrupted interactions may operate
through different mechanisms than the face-to-face parenting dynamics examined in previous research.
Unlike traditional parenting studies that typically focus on intentional parenting dimensions such as
encouragement, behavioral control, monitoring, or autonomy support [46], our investigation of parental
phubbing represents a distinctive contemporary context where technology interrupts parent-adolescent
engagement. This digital dimension introduces unique elements not present in conventional parent-child
interaction studies, potentially explaining why the relationship between parental behavior and creativity
manifests differently in our research compared to studies of traditional parenting practices.
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These differences in findings prompt consideration of potential mechanisms through which the
observed mediating pattern might operate, though our cross-sectional design prevents causal interpretations.
Drawing on Zimmermans self-regulated learning perspective within SCT [47], parental phubbing may
coincide with increased psychological space for autonomous exploration, potentially allowing adolescents
to develop creative self-efficacy through independent problem-solving without immediate evaluation. Addi-
tionally, adolescents who observe parents using smartphones may develop technological familiarity that
transfers to creative confidence in digital contexts, aligning with research showing positive associations
between technological fluency and domain-specific creative self-efficacy [48,49]. These interpretations raise
the possibility that parental phubbing could, in some contexts, differ from simple lower quality interaction
with adolescents; it may depend on the family’s digital context, adolescents’ own technology engagement,
and individual responses to autonomy. For some adolescents, especially those with digital skills, reduced
direct parental involvement might create opportunities for self-directed creative exploration that builds
self-efficacy. Further research is needed to verify the complex relationship between parental phubbing and
adolescent development across different contexts and to identify the conditions under which it may have
varying implications for creativity and other developmental outcomes.

The small effect sizes observed in our mediation analysis warrant cautious interpretation. The indirect
effect of parental phubbing on creativity through creative self-efficacy (0.061) and the association between
parental phubbing and creative self-efficacy (f = 0.031), while statistically significant, were modest in
magnitude. These findings suggest that creative self-efficacy represents just one of many factors in the
complex relationship between family digital behaviors and adolescent creativity. The same applies to parental
phubbing, which appears to be only one of several environmental factors related to creative development.
These small associations align with meta-analytic findings by Fan et al. [50], who reported similarly
small relationships between parental involvement and childrens/adolescents’ creativity (average r = 0.10),
highlighting the multifaceted nature of creative development and the need to consider multiple influencing
factors when examining creativity in adolescents.

4.2 The Moderating Role of Problematic Smartphone Use

Another key finding from our study was the significant moderating association of PSU with both
the direct and indirect pathways between parental phubbing and adolescent creativity. This moderation
manifested in distinctly different patterns depending on adolescents’ levels of problematic smartphone
engagement, suggesting that the relationship between parental digital behaviors and creative outcomes varies
based on adolescents’ own technology use patterns.

For adolescents with low PSU, parental phubbing showed negative associations with both creative self-
efficacy and creativity, aligning with the perspective that parental smartphone distraction might reduce
quality interactions [24,25] necessary for developing creative confidence. Conversely, for adolescents with
high PSU, parental phubbing showed stronger positive associations with creative outcomes, supporting
our theoretical framework that reduced parental oversight might increase adolescents’ autonomy and
independent problem-solving [20]. These contrasting patterns can be understood through SCT’s triadic
reciprocal determinism model [19], wherein personal factors (including smartphone use patterns) inter-
act with environmental influences to shape developmental outcomes. For low-PSU adolescents, parental
phubbing may represent a disruption to crucial modeling opportunities, as these adolescents have fewer
alternative models for creative behavior. In contrast, high-PSU adolescents, who spend considerably more
time engaged with smartphones [29], likely have developed digital self-efficacy that allows them to benefit
from the autonomy created by parental phubbing. This interpretation aligns with SCT’s emphasis on how
environmental opportunities are processed differently depending on individuals’ existing capabilities and
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alternative sources of efficacy information [21], explaining the differential associations observed across
PSU levels.

We strongly caution against interpreting our findings as suggesting that parental phubbing or adolescent
PSU are beneficial for creativity development. Both parental phubbing [12] and PSU [27,28], despite very
few studies connecting them with adolescents’ creativity, are associated with numerous negative outcomes
documented in previous research. Our moderated mediation analysis merely reveals differential statistical
associations that vary by adolescents’ PSU levels, not beneficial causal relationships. Any explanations for
why high-PSU adolescents showed different statistical patterns than low-PSU adolescents remain entirely
speculative and outside our study’s scope. While we might hypothesize that digitally engaged adolescents
potentially develop alternative creative pathways when faced with reduced parental attention, such mecha-
nisms were not measured in our study. Our cross-sectional, questionnaire-based design cannot determine
causality or underlying processes. Future research should explore the specific conditions and mechanisms
through which family digital behaviors relate to adolescent development using more appropriate longitudinal
approaches or targeted questionnaires that specifically measure the relevant variables only hypothesized in
our discussion.

4.3 Practical Implications

Our findings have significant practical implications for parents, educators, and policymakers. The results
highlight the complex relationship between parental smartphone use and adolescent creativity development.
Parents should be attentive to their smartphone use patterns during interactions with their children, as
parental phubbing generally represents a missed opportunity for quality interactions that support creative
development. These findings emphasize that creativity development requires a balance between supportive
guidance and sufficient autonomy for independent exploration. Understanding the potential influence
of parental smartphone use on adolescents’ creative self-efficacy may help parents make more informed
decisions about technology use during family interactions.

Educational programs might consider approaches to enhance adolescents’ creative self-efficacy, which
our study identified as a mediating factor between parental phubbing and creativity. Given our finding that
adolescents’ own smartphone use patterns moderated these relationships, family guidance initiatives could
benefit from addressing both parental and adolescent technology use. While our study did not directly test
intervention approaches, the observed patterns suggest that supporting creative self-efficacy development
might be valuable across different family digital contexts. Future research should explore specific strategies
for promoting creative development in increasingly digital environments and test their effectiveness through
intervention studies.

4.4 Limitations

Despite the contributions of this study, several limitations warrant consideration. First, the small effect
sizes observed in the mediation analysis suggest that parental phubbing is only one of many factors within
the complex ecosystem influencing adolescent creative development. Other parental variables—such as
family socioeconomic status, and parents’ digital behaviors (e.g., co-use of technology, digital mentoring)—
may also play significant roles. Future research should further explore these factors to provide a more
comprehensive understanding of the parental influences on adolescent creativity. Second, the cross-sectional
nature of the data limits the ability to draw causal inferences from the observed relationships. To better
understand the temporal dynamics and potential causal pathways, future research would benefit from
employing longitudinal designs. Third, the participants were recruited through a convenience sampling
strategy with administrative support from four vocational schools. The recruitment approach may limit
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the overall representativeness of the sample and, consequently, the generalizability of the findings. Finally,
cultural factors may moderate the mechanisms through which parental phubbing affects adolescent cre-
ativity. Variations in parental education, family values, technology usage norms, and social expectations
across different cultural contexts may influence these effects. Future studies should explore these potential
moderators to refine the explanatory model, and cross-cultural research is therefore warranted to explore
the applicability and variability of these relationships across diverse sociocultural backgrounds.

5 Conclusions

This study highlights the complex and multifaceted influence of parental phubbing on adolescent cre-
ativity, revealing tensions between digital distraction and potential catalytic effects. Our findings demonstrate
that creative self-efficacy plays a crucial mediating role between parental phubbing and adolescent creativity,
while adolescents’ own PSU significantly moderates this relationship. The results indicate that creativity
development fundamentally requires both nurturing guidance and space for autonomous exploration—a
balance best achieved through mindful parent-child engagement rather than digital disengagement. Despite
the varied outcomes across different patterns of technology use, our findings should not be interpreted
as endorsing parental phubbing. This investigation provides fresh perspectives on family digital behaviors
and creativity development while offering implications for education and guidance. As technology becomes
increasingly embedded in family life, finding equilibrium between digital engagement and meaningful
interpersonal interactions presents ongoing challenges. Future research should continue to verify the
relationship between parental phubbing and adolescents’ creativity. Additionally, investigations into how
different technology usage patterns, individual characteristics, and cultural contexts influence these dynam-
ics would enhance our understanding of these complex relationships, ultimately informing more nuanced
approaches to fostering creativity in our digital age.
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