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Abstract
Background: The transition to university presents multiple challenges for freshmen. Mobile phone addiction (MPA) has
been identified as a risk factor for school adjustment; however, its longitudinal effects and underlying mechanisms remain
insufficiently understood. Methods: This study employed a four-month longitudinal design involving 502 first-year stu-
dents (51.6% male; Mage = 18.78) from a public university in China. The associations among MPA, self-control (impulse
and control systems), and school adjustment were examined. Results: MPA was negatively associated with school adjust-
ment. Structural equation modeling (SEM) revealed that both the impulse and control systems served as parallel mediators.
Multi-group SEM further indicated that the mediation model was invariant across gender. Conclusions: The findings pro-
vide longitudinal evidence that MPA may impair school adjustment via dual self-control pathways. Interventions targeting
MPA reduction and self-control enhancement may support smoother transition to university life for freshmen.
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¿Cómo Afecta la Adicción al Móvil a la Adaptación Escolar de los Estudiantes Universitarios de Primer Año? Una
Perspectiva del Modelo de Sistemas Duales Sobre el Autocontrol

Resumen
Antecedentes: La transición a la universidad presenta múltiples desafíos para los estudiantes de primer año. La adicción
al teléfono móvil (AMP) ha sido identificada como un factor de riesgo para la adaptación escolar; sin embargo, sus efectos
longitudinales y los mecanismos subyacentes siguen siendo insuficientemente comprendidos. Métodos: Este estudio em-
pleó un diseño longitudinal de cuatro meses en el que participaron 502 estudiantes de primer curso (51,6% varones; media
de edad = 18,78) de una universidad pública de China. Se examinaron las asociaciones entre AMP, autocontrol (sistemas
de impulso y control) y ajuste escolar. Resultados: La AMP se asoció negativamente con el ajuste escolar. El modelado de
ecuaciones estructurales (SEM) reveló que tanto los sistemas de impulso como de control sirvieron como mediadores par-
alelos. El SEMmultigrupo indicó además que el modelo de mediación era invariable en función del género. Conclusiones:
Los resultados proporcionan evidencia longitudinal de que la AMP puede perjudicar el ajuste escolar a través de vías duales
de autocontrol. Las intervenciones dirigidas a reducir la AMP y mejorar el autocontrol pueden facilitar la transición de los
estudiantes de primer año a la vida universitaria.
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1. Introduction
The transition from high school to higher education

presents considerable challenges in both academic and so-
cial domains (Willoughby et al., 2020; Hang and Guo,
2025). University students’ school adjustment primarily
manifests across several domains, including interpersonal
adaptation, academic adjustment, emotional regulation, and
a sense of identificationwith the institution (Ouyang, 2012).
These dimensions reflect a student’s capacity to cope with
academic demands in the new environment. They also cap-
ture the student’s ability to achieve social and psychological
integration into university life (van Rooij et al., 2018). Em-
pirical studies have consistently shown that first-year stu-
dents are particularly vulnerable to adjustment difficulties
(Willems et al., 2022; Mulaudzi, 2023), especially within
the initial three months following university entry (Ma,
2017). During this transition phase, students may encounter
challenges such as loneliness (Zahedi et al., 2022), home-
sickness (English et al., 2017), academic pressure (Maymon
and Hall, 2021), social isolation (Belay Ababu et al., 2018),
and emotional distress (Ou et al., 2025).

An expanding corpus of research indicates that stu-
dents’ success in higher education is significantly shaped
by their experiences during the first year (van Rooij et al.,
2018; Hang and Guo, 2025). The quality of school ad-
justment in this early stage has far-reaching consequences.
It affects academic performance, engagement, and reten-
tion. Additionally, it plays a vital role in shaping stu-
dents’ mental health, emotional well-being, and satisfac-
tion with university life (Chen and Fan, 2014; Chen and
Liu, 2017; van Rooij et al., 2018; Luo, 2025). Moreover,
longitudinal studies suggest that early adjustment patterns
may extend beyond the university context, influencing ca-
reer readiness, employability, and overall life satisfaction
in adulthood (Bruffaerts et al., 2018; Bowman et al., 2018;
Wang et al., 2021).

Given its profound impact, the school adjustment of
first-year university students warrants sustained scholarly
and practical attention (Hung et al., 2018). It is therefore
essential to explore not only the observable outcomes of ad-
justment, but also the contextual and psychological factors
that shape it. A deeper understanding of the antecedents
and mechanisms of school adjustment can inform the de-
velopment of targeted support programs. This, in turn, can
foster student success and long-term well-being (Murray et
al., 2024).

According to media dependency theory (Ball-
Rokeach and DeFleur, 1976), as people increasingly turn
to media devices to meet their informational, social, and
emotional demands, their susceptibility to media influence
grows proportionally. With the widespread adoption of
smartphones among university students, moderate use
can enrich their academic and personal lives (Tang et al.,
2025). However, excessive use could elevate vulnerability
to mobile phone addiction (MPA), which contributes to

various mental and behavioral problems (Lin et al., 2022;
Mei et al., 2023). MPA is defined as a form of behavioral
addiction characterized by excessive smartphone use that
results in impairments in physiological, psychological, and
social functioning (Li and Yang, 2024).

Recent evidence underscores the severity of this issue
in China. A multinational survey found that Chinese users
ranked highest globally in terms of mobile phone usage in-
tensity (Olson et al., 2022). Moreover, a cross-temporal
meta-analysis revealed a marked increase in MPA tenden-
cies amongChinese university students over the past decade
(Peng et al., 2022). Random survey data indicate a 36.6%
MPA rate among Chinese undergraduates (sample size =
1000) (Mei et al., 2023). Growing concerns have emerged
about the potential adverse impact ofMPAon school adjust-
ment. For example, a cross-sectional study among South
Korean high school students found that MPA negatively
predicted school adjustment (Heo and Lee, 2018). How-
ever, despite the accumulating evidence, the existing lit-
erature has several limitations. First, most studies have
adopted cross-sectional designs, offering limited insights
into the longitudinal relationship between MPA and school
adjustment (Cao et al., 2023), and few have explored the un-
derlying mediating mechanisms. Second, previous studies
have often treated school adjustment as a unidimensional
construct. In fact, however, it encompasses multiple dimen-
sions, including academic adjustment, interpersonal adap-
tation, and sense of school belonging (Chen and Liu, 2017;
Heo and Lee, 2018; Zhang et al., 2020). These components
warrant separate investigation in order to yield more dif-
ferentiated findings that can inform targeted intervention
strategies. Third, few studies have systematically investi-
gated potential sex-specific variations in the MPA–school
adjustment linkage. The mechanisms through which these
effects operate remain largely unexplored.

To address these gaps, this current study first em-
ployed a longitudinal research design to overcome the lim-
itations of cross-sectional studies. Second, it introduced
the dual-system model of self-control as a mediating vari-
able. This model includes an impulse system and a con-
trol system. Then, multi-group structural equation mod-
eling (SEM) was used. This method examined whether
the relationships among variables were equivalent between
male and female college students. Prior research suggests
that examining self-control from the dual-systems perspec-
tive of impulsivity and control traits provides a more com-
prehensive understanding of its function (Gillebaart and de
Ridder, 2018). In line with this view, the current study
adopted the Dual-Systems Model of Self-Control (Hof-
mann et al., 2009), which conceptualizes self-control as
comprising two distinct but interacting systems: the im-
pulse system and the control system. The impulse system
refers to individuals’ tendencies to act on temptation or im-
mediate gratification (Milyavskaya et al., 2015), whereas
the control system reflects their capacity to inhibit such im-
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Fig. 1. The proposed model.

pulses and regulate behavior in pursuit of long-term goals
(De Ridder and Gillebaart, 2017). On the one hand, exist-
ing studies have shown that MPA has been linked to both
impulse system and control system (Ding et al., 2022; Gao
et al., 2021; Kim et al., 2024). On the other hand, as posited
by the theory that self-control relies on limited mental re-
sources (Baumeister et al., 2007). When these resources are
depleted, individuals become more prone to self-regulatory
failure (Evans et al., 2016). This theoretical framework
proposes a mechanism. It suggests that MPA can impair
school adjustment. This occurs by depleting self-control
resources. It also weakens the individual’s ability to man-
age temptations. Furthermore, it reduces their capacity to
handle academic demands.

In sum, grounded in media dependency theory and the
dual systems framework of self-control (Ball-Rokeach and
DeFleur, 1976; Hofmann et al., 2009), this current research
employed a two-wave longitudinal design to construct and
test a hypothesized model (see Fig. 1). This model aimed to
elucidate the longitudinal impact of MPA on school adjust-
ment, the mediating role of self-control systems, and poten-
tial gender differences in these pathways. Accordingly, we
proposed the following hypotheses:

Hypothesis 1: MPAwill be negatively associated with
the five dimensions of school adjustment.

Hypothesis 2: The impulse systemwill mediate the re-
lationship between MPA and the five dimensions of school
adjustment.

Hypothesis 3: The control system will mediate the re-
lationship between MPA and the five dimensions of school
adjustment.

Hypothesis 4: The direct and indirect effects of MPA
on the five dimensions of school adjustment will differ by
gender.

2. Materials and Methods
2.1 Participants

Participants were recruited using a convenience sam-
pling method from a publicly funded university in China.
Inclusion criteria were full-time enrollment in the first year
of university and regular mobile phone use, while students
with diagnosed severe psychiatric disorders or cognitive
impairments were excluded. Data were collected at two
time points during the 2023–2024 academic year: baseline
(Wave 1, October 2023) and follow-up (Wave 2, Febru-
ary 2024), with an interval of approximately four months
between waves. At Wave 1, a total of 502 college stu-
dents completed an online survey assessing MPA and de-
mographic information. Among them, 259 (51.6%) were
male and 243 (48.4%) were female, with a mean age of
18.78 years (SD = 1.11). Participants reported an average
daily mobile phone use time of 8.65 hours (SD = 3.27). By
Wave 2, due to possible attrition related to absence or aca-
demic transfers, 391 valid participants remained and com-
pleted questionnaires assessing self-control and school ad-
justment. This follow-up sample included 215 male stu-
dents (54.99%), with amean age of 18.51 years (SD= 1.02).
Additional demographic information was collected to en-
hance sample transparency, including participants’ place of
residence (69% from rural areas) and academicmajor distri-
bution (74% enrolled in technical or vocational programs).

2.2 Procedure

The primary investigator of this study was the school’s
mental health teacher, who collected data during students’
extracurricular time using the online survey platform Wen-
juanxing. Prior to data collection, participants were pro-
vided with detailed instructions, the purpose of the study,
and important considerations, including voluntary partici-
pation and the right to withdraw at any time. The surveys
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were administered collectively by class. To ensure confi-
dentiality, all responses were anonymized, and data were
securely stored in password-protected files accessible only
to the research team. Participants did not receive monetary
compensation but were offered feedback on general study
findings as an incentive for participation. Both waves of
the questionnaire were reviewed and approved by the ethics
committee of the Shanghai Normal University (Number:
SHNU-IRB-2023026).

2.3 Measures
2.3.1 MPA Tendency Scale

The MPA Tendency Scale developed by Xiong et al.
(2012) was employed to measure participants’ tendencies
toward MPA. The scale includes 16 items across four di-
mensions: withdrawal symptoms, salience behavior, social
comfort, and mood change. Responses are rated on a 5-
point Likert scale (1 = completely inapplicable, 5 = com-
pletely applicable), with increasing scores corresponding to
heightened MPA risk. In the current study, the Cronbach’s
α for the scale was 0.89 at Time 1 and 0.92 at Time 2.

2.3.2 Dual-System of Self-Control Scale
The Dual-System of Self-Control Scale revised by Xie

et al. (2014) was used to assess participants’ self-control.
The scale contains 21 items and includes two subscales: the
control system and the impulse system. Each item is rated
on a 5-point Likert scale (1 = completely inapplicable, 5 =
completely applicable). Higher scores on the control sys-
tem indicate stronger self-control abilities, whereas higher
scores on the impulse system indicate stronger impulsivity.
The instrument demonstrates good reliability and validity
among Chinese college students (Jiang et al., 2025). In this
study, Cronbach’sα for the control systemwas 0.75 at Time
1 and 0.79 at Time 2; for the impulse system, it was 0.79 at
Time 1 and 0.86 at Time 2.

2.3.3 School Adjustment Scale
The School Adjustment Scale developed by Ouyang

(2012) was used to assess participants’ school adjustment.
The scale consists of 36 items and encompasses five dimen-
sions: interpersonal adaptation, emotional adaptation, aca-
demic adaptation, school belonging, and overall evaluation.
Each item is rated on a 5-point Likert scale (1 = completely
inapplicable, 5 = completely applicable), with higher scores
indicating better school adjustment. This instrument has
been shown to possess satisfactory reliability and validity
in samples of Chinese university students (Ding and Liao,
2024). In the present study, the Cronbach’s α of the scale
was 0.93 at Time 1 and 0.92 at Time 2.

2.4 Data Analysis
Data management and analysis were performed in

SPSS (Version 26.0, IBM Corp., Armonk, NY, USA) and
Mplus (Version 8.3, Muthén & Muthén, Los Angeles, CA,

USA). Normality of all the continuous variables was exam-
ined using skewness and kurtosis indices, and the results
indicated that all variables approximately followed a nor-
mal distribution. We also included control variables in our
analyses, such as participants’ gender, academic major, and
screen time (Hussain et al., 2015; Algule et al., 2024). As all
data in the present study were obtained from self-reports by
college students, Harman’s single-factor test was employed
to examine potential common method bias. Given the lon-
gitudinal design of the study, the test was conducted sep-
arately for the two waves of data collection. The results
showed that 16 and 15 factors had eigenvalues greater than
1 in Wave 1 and Wave 2, respectively. Both waves showed
similar unrotated first factor variances (20.76%, 20.73%),
below the 40% cutoff, suggestingminimal commonmethod
bias. Missing data were managed utilizing the full informa-
tion maximum likelihood (FIML) approach (Lim and Che-
ung, 2022).

3. Results
3.1 Preliminary Analysis

As shown in Table 1, MPA measured at T1 showed
a significant positive association with the impulse system
and significant negative associations with the control sys-
tem and all dimensions of school adjustment measured at
T2. The impulse system was negatively related to both the
control system and various school adjustment indicators at
T2, while the control system showed consistent positive as-
sociations with all facets of school adjustment at T2. Ac-
cordingly, Hypothesis 1 was supported.

3.2 Multiple Mediation Analysis
Mediation analysis was conducted using latent vari-

able SEM in Mplus8.3. To streamline the model structure,
item parcels were created based on the subdimensions of
MPA, which were then used as indicators for the corre-
sponding latent variables. As shown in Fig. 2, the model
demonstrated acceptable fit to the data [χ2 = 97.45, degrees
of freedom (df) = 42, comparative fit index (CFI) = 0.969,
Tucker-Lewis index (TLI) = 0.935, standardized root mean
square residual (SRMR) = 0.047, root mean square error
of approximation (RMSEA) = 0.058, p < 0.001]. T1 MPA
significantly predicted T2 impulse system (β = 0.45, p <

0.001) , T2 control system (β = –0.24, p < 0.05), T2 learn-
ing adaptation (β = –0.19, p < 0.001) and emotional adap-
tation (β = –0.11, p< 0.05), but did not significantly predict
overall evaluation T2 (β = –0.02, p > 0.05), interpersonal
adaptation T2 (β = –0.09, p > 0.05), and school belong-
ing T2 (β = –0.06, p > 0.05). Furthermore, the T2 impulse
system negatively predicted Overall evaluation T2 (β = –
0.13, p < 0.05), Interpersonal adaptation T2 (β = –0.36, p
< 0.001), T2 learning adaptation (β = –0.20, p< 0.01) and
emotional adaptation (β = –0.40, p< 0.001), and school be-
longing T2 (β = –0.31, p < 0.001), whereas the T2 control
system was a significant positive predictor of overall eval-
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Table 1. Descriptive statistics and correlation matrix.
1 2 3 4 5 6 7 8 9

1.MPA T1 1
2.Impulse system T2 0.42∗∗ 1
3.Control system T1 –0.23∗∗ –0.35∗∗ 1
4.Overall evaluation T2 –0.13∗∗ –0.24∗∗ 0.30∗∗ 1
5.Interpersonal adaptation T2 –0.27∗∗ –0.46∗∗ 0.31∗∗ 0.50∗∗ 1
6.Learning adaptation T2 –0.31∗∗ –0.35∗∗ 0.36∗∗ 0.56∗∗ 0.46 1
7.Emotional adaptation T2 –0.32∗∗ –0.50∗∗ 0.24∗∗ 0.32∗∗ 0.53∗∗ 0.43∗∗ 1
8.School belonging T2 –0.25∗∗ –0.41∗∗ 0.29∗∗ 0.70∗∗ 0.65∗∗ 0.51∗∗ 0.56∗∗ 1
9.School adjustment T2 –0.33∗∗ –0.50∗∗ 0.38∗∗ 0.78∗∗ 0.79∗∗ 0.75∗∗ 0.74∗∗ 0.86∗∗ 1
M 2.34 2.26 3.54 3.50 4.05 3.32 3.33 3.81 3.60
SD 0.70 0.67 0.62 0.70 0.61 0.67 0.75 0.64 0.53
Note: MPA, mobile phone addiction; M, mean. ∗∗ p < 0.01.

Fig. 2. Mediation model of the effect of MPA on school adjustment. Note: Non-significant paths were omitted from the figure for
clarity. * p < 0.05, ** p < 0.01, *** p < 0.001.

uation T2 (β = 0.27, p< 0.05), interpersonal adaptation T2
(β = 0.27, p < 0.001), T2 learning adaptation (β = 0.20, p
< 0.001), school belonging T2 (β = 0.18, p < 0.01), and
also marginally predicted emotional adaptation (β = 0.10, p
= 0.073).

Bootstrap analysis (see Table 2) revealed significant
mediation effects, with all 95% CIs for indirect effects not
spanning zero. The results demonstrated that both the im-
pulse system and the control system functioned as parallel
mediators in the relationship between MPA and school ad-
justment. For learning adaptation, the total indirect effect
was –0.139, accounting for approximately 42% of the to-
tal effect. For emotional adaptation, the total indirect ef-
fect was –0.204, representing about 65% of the total effect.
Thus, Hypotheses 2 and 3 were supported.

3.3 Multiple-Group SEM Mediation Analysis Across
Gender

Table 3 presents the results of the multi-group medi-
ation analysis. The baseline model (Model 1) tested for
configural invariance across gender. In Model 2, equal-
ity constraints were imposed on the path coefficients across
gender groups. Although the difference between Model 1
and Model 2 was not statistically significant (∆χ2 = 26.03,
∆df = 19, p > 0.05), suggesting that the additional con-
straints imposed in Model 2 did not result in a significantly
worse model fit, it is important to note that the chi-square
difference test is highly sensitive to sample size and may
produce unstable or unreliable results, particularly in large
samples. Moreover, the changes in approximate fit indices
(∆CFI and ∆TLI <0.01; ∆RMSEA <0.15) were within
acceptable thresholds (Cheung and Rensvold, 2002), indi-
cating that the invariance of path coefficients across gender
was supported. Therefore, Hypothesis 4 was not supported.
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Table 2. Bootstrap analysis of the significance of mediation effects.
Model path Effect value SE Bootstrap (95% CI)

MPA→impulse system→overall evaluation –0.058 0.027 [–0.115, –0.010]
MPA→impulse system→interpersonal adaptation –0.158 0.030 [–0.199, –0.090]
MPA→impulse system→learning adaptation –0.089 0.029 [–0.147, –0.035]
MPA→impulse system→emotional adaptation –0.177 0.034 [–0.276, –0.125]
MPA→impulse system→school belonging –0.140 0.030 [–0.195, –0.082]
MPA→control system→overall evaluation –0.067 0.024 [–0.127, –0.028]
MPA→control system→interpersonal adaptation –0.052 0.018 [–0.087, –0.019]
MPA→control system→learning adaptation –0.050 0.020 [–0.092, –0.016]
MPA→control system→emotional adaptation –0.027 0.018 [–0.075, 0.000]
MPA→control system→school belonging –0.045 0.021 [–0.092, –0.012]
Note: SE, standard error.

Table 3. Results of multi-group SEM analysis across gender.

Model χ2 df CFI TLI RMSEA SRMR
Model Comparison (M1 VS. M2)

Δχ2 ΔCFI ΔTLI ΔRMSEA

Model 1 144.58 74 0.961 0.920 0.070 0.053
26.03 –0.003 0.010 –0.005

Model 2 170.61 93 0.958 0.930 0.065 0.060
Note: Model 1 = Baseline model, Model 2 = path coefficients invariance.
CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; SRMR,
standardized root mean square residual; SEM, structural equation modeling; df, degrees of freedom.

4. Discussion
In summary, this study offers several noteworthy con-

tributions to the literature on school adjustment. First, it
extends the applicability of the media dependency theory
(Ball-Rokeach and DeFleur, 1976) and the dual systems
framework of self-control (Hofmann et al., 2009) by em-
ploying it to interpret the influencing factors of school ad-
justment. Second, a short-term longitudinal design was uti-
lized to examine the temporal association between MPA
and school adjustment. Third, the study identified poten-
tial mediating mechanisms and gender-based differences
underlying this relationship through multi-group SEM.

Correlation analyses revealed a negative association
between MPA and school adjustment, consistent with pre-
vious findings (Heo and Lee, 2018; Zhang et al., 2020).
This finding lends further empirical support to media de-
pendency theory (Ball-Rokeach and DeFleur, 1976), sug-
gesting that overreliance on mobile devices may undermine
students’ adaptation to the university environment. Higher
levels of engagement with mobile phone–related activities
over time were associated with reduced interpersonal com-
munication (DiDomenico et al., 2020), student engagement
(Meng et al., 2025), and academic achievement (Seo et al.,
2016), which in turn were linked to poorer school adjust-
ment. Moreover, the SEM results confirmed the mediat-
ing roles of impulse and control systems in the link be-
tween MPA and school adjustment. Specifically, MPA was
not only directly associated with lower levels of on first-
year university students’ learning adaptation and emotional
adaptation, but also indirectly related to their overall school

adjustment through its influence on two core psychological
mechanisms: the impulse system and the control system.
These findings suggest that individuals exhibiting elevated
levels of MPA tend to exhibit poorer academic engagement
and emotional regulation (Zhen et al., 2020; Gökçearslan
et al., 2023), which may be connected to heightened im-
pulsivity and reduced self-regulatory capacity (Chou et al.,
2024). The dual-pathway mechanism highlights the im-
portance of both reactive (impulse-related) and deliberative
(control-related) processes in understanding how MPA is
linked to students’ ability to adapt to the demands of uni-
versity life. Clinically, the results suggest that interventions
aimed at improving self-regulatory skills and managing im-
pulsive tendencies could mitigate the negative associations
of MPA, supporting targeted strategies for promoting stu-
dent well-being and academic success during the critical
transition to university life.

Notably, the direct associations of MPA on students’
overall evaluation of their university experience, interper-
sonal adaptation, and sense of school belonging were not
statistically significant. This suggests that while MPA
shows stronger links with intrapersonal domains of adjust-
ment (such as learning and emotion), its relations with so-
cial integration and global institutional appraisal appear
more nuanced and may be explained by other intervening
factors. For instance, students may still maintain positive
peer relationships or institutional identification despite ex-
periencing internal struggles that are associated with exces-
sive mobile phone use (Chen et al., 2023). Alternatively,
the buffering effects of social support or institutional re-
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sources may mitigate the negative consequences of MPA
in these domains (Yang et al., 2023; Zhou et al., 2021).
This result aligns with the strength model of self-control
(Baumeister et al., 2007), which posits that self-control re-
lies on a limited pool of cognitive and psychological re-
sources. Mobile phones, often used for information seek-
ing, impressionmanagement, and social interaction, can de-
plete these resources in various ways (Gao et al., 2021), ulti-
mately impairing students’ capacity for self-regulation and
adaptation (Chou et al., 2024). Importantly, multi-group
analyses indicated that these relationships were invariant
across gender, suggesting the generalizability of the pro-
posed mechanisms for both male and female students.

Our findings carry important practical implications for
early intervention efforts targeting first-year undergradu-
ates. Specifically, programs that promote healthy digital
habits and enhance self-regulatory capacities may help mit-
igate the negative impact of MPA on school adjustment
(Bakker et al., 2016). Universities should increase focus
on orientation programs. They need to offer targeted guid-
ance to freshmen. This support should cover academic
adjustment. It should also address interpersonal relation-
ships (Song and Hu, 2024). These efforts will help ease
their transition into university life. In addition, preven-
tive measures are necessary. These can include cognitive
therapy. Behavioral interventions are also recommended.
Such steps should be taken to lower the risk of MPA among
first-year students. They would also reduce its negative
impacts (Zhang et al., 2023). At the policy level, educa-
tional authorities are encouraged to incorporate digital lit-
eracy and responsible use of digital tools (including smart-
phones and computers) into the formal curriculum. Do-
ing so can raise students’ awareness. They will better un-
derstand the potential risks of MPA. This can also encour-
age proactive prevention. Furthermore, university counsel-
ing centers should provide systematic psychological assess-
ments. They should also offer tailored support services.
These steps can ensure that students showing MPA symp-
toms receive timely help. Such help should also be effec-
tive (Lui et al., 2017; Lan et al., 2018). To address grow-
ing concerns about MPA and declining school adjustment,
institutions can also promote activities aimed at strengthen-
ing self-control, such as physical exercise and mindfulness-
oriented treatments (Ye et al., 2025; Zhang et al., 2025).
These approaches have the potential to reduce the risk of
MPA while enhancing students’ self-regulation and overall
adjustment to university life.

Limitations

Although the present study adopted a longitudinal
design that partially overcomes the limitations of prior
cross‑sectional work, it employed only two waves of data
over a relatively short interval. Future research should col-
lect data at multiple time points. This data collection should
span a longer period. Doing so will better capture the sta-

bility of the key constructs. It will also more accurately
track their developmental trajectories. Moreover, our cur-
rent analysis focused on one direction. It examined how
MPA predicts school adjustment. It did not test the reverse
pathway. Using a cross-lagged panel design would be ben-
eficial. This approach would allow examination of their
reciprocal influences. Potential moderators, such as psy-
chological capital, were not examined; incorporating these
variables could provide deeper insight into conditions un-
der which MPA is more strongly linked to adjustment out-
comes. Convenience sampling may limit the external valid-
ity of the findings; therefore, future studies should recruit
students from different year levels and more diverse educa-
tional contexts to improve generalizability. Furthermore,
while the current analyses focused on mediation mecha-
nisms, future research could adopt more advanced model-
ing approaches, such as latent transition analysis, to explore
dynamic changes in school adjustment profiles over time.
Finally, all variables were measured via self‑report, rais-
ing concerns about social‑desirability bias. Integrating ob-
jective behavioral indicators (e.g., smartphone-usage logs),
multi-level data (e.g., class-level, school-level) and infor-
mant reports (e.g., teacher ratings) would provide a more
comprehensive assessment and strengthen the robustness of
future findings.

5. Conclusions
This study advances the understanding of university

students’ school adjustment. It provides empirical evi-
dence on the harmful effects of MPA. The research also
clarifies the underlying psychological mechanisms. Using
media dependency theory and the dual-systems model of
self-control, the findings emphasize MPA’s negative role.
It disrupts students’ learning adaptation. It also hinders
their emotional adaptation during the transition to univer-
sity. Specifically, the impulse system was identified as a
key mediator. The control system also serves as a mediator.
Together, they show the dual-pathway through which MPA
impairs self-regulation. This ultimately hampers school ad-
justment. While MPA showed weaker associations with in-
terpersonal adaptation and institutional appraisal, these do-
mains may be influenced by more complex or moderated
factors, such as social support and engagement with univer-
sity resources. The relationships identified were consistent
across gender, suggesting the robustness and generalizabil-
ity of the proposed mechanisms.

Our findings have practical implications, suggesting
the value of interventions aimed at promoting healthier dig-
ital behaviors and enhancing self-regulatory skills among
first-year undergraduates. Universities may consider in-
tegrating digital literacy programs, structured orientation
activities, and psychological support services to support
smoother student adjustment. Collectively, this study con-
tributes to both theoretical and practical understandings of
the mechanisms linking MPA and school adjustment, of-
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fering guidance for evidence-informed strategies to support
student well-being in higher education.
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