
Li et al. BMC Psychology           (2025) 13:67  
https://doi.org/10.1186/s40359-025-02356-1

RESEARCH Open Access

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if 
you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or 
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

BMC Psychology

The longitudinal relationships of problematic 
social media use, self-transcendence values 
and school adaptation: a two-wave study
Ting Li1, Jiaqiong Xie1, Yanjie Shan1 and Ke Chen1* 

Abstract 

This study aims to explore the temporal dynamics of the relationships between problematic social media use(PSMU), 
self-transcendence values, and school adaptation among college students.

Methods This study employed longitudinal cross-lagged analysis and structural equation modeling to investigate 
whether there is a mutual influence among PSMU, self-transcendence values, and school adaptation. Addition-
ally, the study explored whether these variables serve as intermediaries in the associations between the other two 
variables.

Results Two thousand six hundred sixty-eight students were longitudinally followed up for two-wave.The results 
indicated PSMU predicted self-transcendence values and school adaptation 6 months later; self-transcendence values 
predicted PSMU and school adaptation 6 months later; and school adaptation predicted self-transcendence values 
and PSMU 6 months later. Moreover, each of them plays a mediating role in the association between the other two 
variables.

Conclusions These results support and expand the Self-worth Theory and Self-determination Theory that there 
is a bidirectional relationship between PSMU, self-transcendence values, and school adaptation. This result has impli-
cations for helping college students adapt to college life and reduce PSMU.
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Introduction
School Adaptation refers to students’ ability to engage 
positively in school activities and achieve academic suc-
cess within the school environment, it serves as a signifi-
cant criterion for assessing students’ mental health [41]. 
Students who adapt well to school can effectively inte-
grate into the school environment and learning tasks, 
experience psychological satisfaction, and attain a sense 

of achievement, thereby facilitating optimal individual 
development [59]. Conversely, students who struggle 
with school adaptation may face academic challenges, 
such as falling behind in their studies [43], and may also 
develop internalizing issues, including depression [44]. 
The university period represents a critical transition 
from adolescence to adulthood, making adaptation to 
the new university environment a vital initial step. Fac-
tors such as poor interpersonal relationships, unhealthy 
internet usage, deviations in self-identity, self-defeatism, 
self-denial, and the discordance between the ideal self 
and the actual environment can contribute to various 
maladjustment issues among students. Numerous fac-
tors influence college students’ school adaptation, and 
research has identified a close correlation between school 
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adaptation and problematic social media use. Problem-
atic use of social media (PSMU) is typically defined as 
excessive use characterized by compulsion or addiction, 
which includes symptoms such as dependence, tolerance, 
and withdrawal [14, 64, 65]. While there is a reciprocal 
relationship between PSMU and school adaptation, it 
remains uncertain whether PSMU directly or indirectly 
impairs college students’ adaptability through various 
mediating factor.

The Self‑worth theory and self‑determination theory 
framework
Self-worth theory refers to the positive emotional experi-
ences individuals have in their social lives, both towards 
society and themselves. This theory positively influences 
their emotions, cognition, and willpower, playing a pro-
tective role in the healthy development of their psychol-
ogy [16]. Self-determination theory posits that when 
individuals’ basic psychological needs are satisfied, their 
social adaptation improves. Conversely, when individuals 
are unable to meet their needs in social situations, they 
are more likely to experience maladaptive outcomes and 
may seek satisfaction in alternative areas, with the inter-
net serving as a potential source for fulfilling these needs 
[50]. According to the Self-worth Theory [17] and Self-
determination Theory [50], PSMU, as a significant indi-
vidual factor, and school adaptation mutually influence 
each other through cognition, emotion, and arousal. For 
example, Brand et al. [8] argue that as PSMU intensifies, 
the associations among users’ emotional and cognitive 
responses to specific stimuli (such as school adaptation), 
their decisions to use particular online platforms, expe-
riences of gratification and compensation, and expecta-
tions regarding specific behaviors become stronger [8]. 
PSMU can be predicted as an input variable influencing 
school adaptation through internal states. On the other 
hand, PSMU is a significant consequence mediated by 
cognitive or other factors. For instance, Heatherton and 
Wagner [21] suggest that when individuals confront 
strong impulses or exert top-down cognitive control, 
the balance tends to shift towards brain regions associ-
ated with reward and emotional processing, making indi-
viduals more susceptible to self-regulatory failure and 
potentially leading to PSMU behavior [21]. Guided by 
these two theories, we explored the cyclical relationship 
between PSMU, a cognitive factor (self-transcendence), 
and school adaptation.

PSMU and school adaptation
In recent years, the rapid growth of the Internet and 
mobile social media has made PSMU a prominent topic 
of discussion. Undoubtedly, social media has facilitated 
quick information retrieval and has served as a vital 

gateway to the outside world. However, improper or 
excessive use of social media can lead to adverse psycho-
logical effects and may even impact physical health [32]. 
The potential cause of this outcome, as suggested by the 
cognitive-behavioral model, is that individuals experienc-
ing loneliness and anxiety may undergo cognitive disso-
nance, resulting in a decrease in self-transcendent values. 
This shift can subsequently lead to the development of 
maladaptive behavioral tendencies, such as PSMU. Col-
lege students, who often possess limited experience and 
relatively weak self-control, are particularly susceptible to 
social media addiction [15]. Several studies have identi-
fied a significant negative correlation between PSMU and 
college students’ adaptation, with a noted propensity for 
problematic online gaming over other online services 
[60]. For those who engage in PSMU, the internet often 
consumes an excessive amount of time, leading to chal-
lenges in real-life interactions and communication, as 
well as potential neglect of academic responsibilities [12]. 
Additionally, research indicates that college students with 
lower social adaptability are more susceptible to develop-
ing PSMU. Individuals with a high Fear of Missing Out 
(FoMO) are particularly inclined to use social media 
frequently to avoid missing important information [42]. 
Furthermore, prolonged and intense social media use can 
yield adverse effects, including poor social adaptation, 
impaired cognitive function, and conflicts within parent–
child relationships [26, 67]. Some studies also provide 
indirect evidence that PSMU negatively impacts school 
adaptation. PSMU is frequently linked to excessive night-
time social media use and disrupted sleep patterns. Sleep 
deprivation can lead to daytime fatigue, adversely affect-
ing students’ attention and learning efficiency. Research 
has established a significant association between PSMU 
and sleep problems, which may further hinder students’ 
adaptation to academic environments [55].

Moreover, a study found that difficulties in school 
adaptation at the pre-test significantly and positively 
predicted PSMU at the post-test. This indicates that col-
lege freshmen who experience challenges in adapting to 
school are more susceptible to developing PSMU [67]. 
Other research has also demonstrated that, in addition 
to environmental adaptation, the discomfort associated 
with role transitions serves as a catalyst for the emer-
gence of PSMU. According to self-determination theory 
and discompensation theory, PSMU can be viewed as a 
compensatory behavior resulting from individuals’ devel-
opmental obstacles. When individuals are unable to fulfill 
their needs in social contexts, they may be prone to adap-
tive disorders and seek satisfaction in alternative domains 
[4]. In fact, many contemporary online software appli-
cations are designed specifically to address this need. 
Existing evidence suggests that adolescents, due to their 
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relatively weak self-control capabilities, are more likely to 
develop internet addiction when they become excessively 
reliant on the internet [5]. Therefore, we hypothesize that 
school adaptation is a significant factor that can mitigate 
problematic social media use among college students.

PSMU and self‑transcendence values
PSMU is typically characterized by an excessive obsession 
with the virtual world and a relentless pursuit of rewards 
and recognition on social media platforms [53]. This 
overreliance on social media may conflict with the values 
associated with self-transcendence, which emphasize the 
importance of individuals transcending their personal 
interests to pursue higher goals and social responsibilities 
[33]. Consequently, PSMU may lead individuals to invest 
excessive time and energy in the virtual realm, thereby 
neglecting their broader social responsibilities and inter-
personal interactions. For instance, Jiang Yongzhi et  al. 
argue that individuals experiencing PSMU demonstrate 
attentional biases towards cues related to problematic 
social media use and negative emotional information, 
which can hinder their ability to interact effectively with 
others in real life. This attentional bias not only adversely 
affects individuals’ social skills but may also impair their 
sense of social responsibility and face-to-face communi-
cation abilities [26].

People’s addiction to the virtual world may stem from 
their desire to escape real-life difficulties, coupled with 
a lack of fulfillment in self-worth and recognition from 
others. This leads many to turn to virtual environments, 
particularly social media. Yee [62] noted that the demo-
graphic of online gamers is increasingly shifting towards 
younger individuals, especially teenagers and college 
students. During early and mid-adolescence, these indi-
viduals often experience emotional challenges or low 
self-esteem, which heightens the risk of developing gam-
ing addiction, particularly when engaging with interac-
tive games [62]. The self-worth orientation theory posits 
that self-worth is the ultimate goal pursued by individu-
als. When an individual’s self-worth is unmet in life, they 
may seek it elsewhere, and the internet provides an acces-
sible avenue for this pursuit. As individuals establish con-
nections online in search of self-worth, they may be more 
susceptible to internet addiction [35].Excessive use of 
social media encroaches upon the time allocated to face-
to-face social interactions, thereby diminishing the utili-
zation of real-life social support. Adequate real-life social 
support is crucial in reducing the risk of PSMU [37].

Moreover, self-transcendence values may play a posi-
tive role in mitigating PSMU [27].Individuals who 
prioritize social responsibility, empathy, and social 
participation are likely to exercise greater caution in 
their use of social media platforms, ensuring that these 

platforms do not hinder their pursuit of higher goals. 
This positive orientation towards self-transcendence may 
assist individuals in better managing their social media 
use and integrating it into a broader spectrum of social 
and community engagement. Based on previous studies 
and theories, we further examine the mutual relationship 
between PSMU and self-transcendence values through a 
longitudinal survey.

Self‑transcendence values and school adaptation
Many behaviors exhibited by adolescents may be influ-
enced by their sense of self-worth. The self-worth the-
ory, proposed by American educational psychologist 
Covington, posits that students’ motivation to learn and 
their learning behaviors are shaped by their self-worth. 
Furthermore, self-worth can significantly predict school 
adjustment; individuals with higher self-worth tend to 
demonstrate greater levels of adaptation within the school 
environment [61]. Ye Zhi et  al. [61] discuss that college 
students with higher self-worth tend to experience bet-
ter school adjustment, which is specifically reflected in 
higher levels of well-being, improved academic perfor-
mance, and fewer problem behaviors. A robust sense of 
self-worth, coupled with a strong social support system, 
significantly influences an individual’s cognition, emo-
tions, and behaviors. This is particularly important for 
freshmen who have just transitioned into college,a strong 
sense of self-worth and close relationships can help them 
navigate potential threats and risks (PSMU) during their 
developmental journey, enabling them to secure neces-
sary social support at critical moments. Furthermore, 
students who embrace self-transcendence values are 
more likely to actively participate in school activities and 
exhibit higher levels of school adaptation. This finding 
suggests that the pursuit of self-transcendence fosters 
better integration into the school environment and the 
establishment of positive relationships within the school 
community [18]. Furthermore, studies have indicated a 
positive relationship between self-transcendence values 
and students’ involvement in school and their academic 
self-concept. Students who embody self-transcendence 
values tend to be more actively engaged in school activi-
ties and exhibit greater confidence in their academic abil-
ities. These factors collectively contribute to an enhanced 
adaptation to the school environment [29, 57]. This value 
orientation encourages students to actively engage in 
school activities, foster positive relationships within the 
school community, and attain improved academic and 
social outcomes, thereby facilitating their adaptation to 
the school environment.

On the other hand, school adaptation fosters self-
transcendence values. Effective school adaptation can 
enhance students’ sense of self-transcendence, boost 
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self-esteem and self-confidence, and consequently pro-
mote their mental health and well-being. Conversely, 
if students struggle to adapt to school life, they may 
experience feelings of worthlessness and a lack of self-
confidence and self-esteem, potentially leading to psy-
chological issues such as anxiety, depression, and low 
self-esteem [35]. Therefore, we hypothesize that school 
adaptation may also serve as a predictor of self-tran-
scendence values.

The relation among PSMU, self‑transcendence values 
and school adaptation
Drawing on the literature and theories reviewed above, 
we propose that PSMU, self-transcendence values, and 
school adaptation cyclically enhance one another (see 
Fig.  1). Excessive social media use encroaches upon the 
time individuals allocate for face-to-face social interac-
tions, thereby diminishing their engagement with real-
life social support. This reduction can exacerbate feelings 
of melancholy and alienation, leading to social anxiety 
and further contributing to negative outcomes such as 
difficulties in school adaptation [45]. The persistent chal-
lenges in school adaptation can, in turn, foster feelings of 
loneliness and anxiety. This observation aligns with the 
cognitive-behavioral model. When individuals experi-
ence loneliness and anxiety, they may encounter cognitive 
dissonance, which can result in a decrease in self-tran-
scendence values and subsequently lead to the emergence 
of problematic social media use tendencies. Furthermore, 
self-transcendence values can be strengthened through 
effective self-regulation, which may help mitigate PSMU 
and the challenges associated with school adaptation. 
Therefore, the relationship among PSMU, self-transcend-
ence values, and school adaptation is indeed circular.

The current study
In summary, there exists a mutual influence between 
PSMU and school adaptation. Currently, empirical 
research on the relationship between PSMU and school 
adaotation primarily employs cross-sectional meth-
ods, failing to explore how they evolve over time. Is it 
PSMU that affects school adaptation, or do difficulties 

in school adaptation lead to PSMU? This question 
warrants further investigation. Therefore, this study 
intends to examine the temporal changes between 
PSMU and school adaptation among college students 
through longitudinal tracking and cross-lagged panel 
analysis. Firstly, a cross-lagged panel model is used to 
test the reciprocal relationship among PSMU, self-tran-
scendence values, and school adaptation. Additionally, 
six longitudinal mediation models are utilized to fur-
ther explore whether each of these variables mediates 
the relationship between the other two. Exploring the 
aforementioned issues helps to reveal the mechanism 
among PSMU, self-transcendent values, and school 
adaptation, providing theoretical and empirical support 
for the positive social development of college students.

Methods
Participants
Data from a database of longitudinal studies by our 
research group was used in this study. The participants 
in the project were recruited from a certain university 
in Chongqing in China. In the spring of 2020, 2719 col-
lege students (861 females, age range = 17–20  years, 
M age = 17.99, SD age = 1.8) completed the prob-
lematic social media use questionnaire, self-tran-
scendence values questionnaire, and Portrait value 
questionnaire(PVQ) at Time 1 (T1) and at Time 2 (T2). 
The interval of the two wave of survey is 6  months. 
Data with missing values, carelessly answered, or errors 
in entry from the two surveys will be excluded. A 
total of 2,668 participants(98.12% retention rate, 1370 
males, Mage = 18, SD age = 1.8) were obtained with 
valid data from both tests. Research assistants at each 
school informed participants of the time and place of 
the study and organized the survey. The current study 
was approved by the Ethics committee for Scientific 
Research at the first researcher’s university, which 
was in accordance with the tenets of the Declaration 
of Helsinki (1991). In addition, all participants signed 
informed consent forms and were compensated accord-
ingly after the experiment.

Fig. 1 The proposed cyclical relation among PSMU, self-transcendence values and school adaptation
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Measures
PSMU
In this study, WeChat Excessive Use Scale (WEUS) 
was used to test subjects’ PSMU [23]. It includes three 
dimensions: emotional regulation, salience, and conflict.
Items are rated on a Likert scale from "1" (" rare ") to "5" 
(" always "). Participants who scored below the average 
score (15.0) were assigned to the "non-overuse" (NEU) 
group. Those who scored between the average score and 
one standard deviation (15.1 to 21.4) were assigned to the 
"average use" (AU) group. Participants with scores above 
1 criterion and 2 standard deviations from the mean 
(21.5 to 27.7) were assigned to the "overuse" (EU) group, 
and participants with scores above 2 standard deviations 
(> 27.7) were assigned to the "severely overused" group 
(SEU). In this study, the Cronbach’s α was 0.95 at time 1 
and 0.96 at time 2.

Schwartz values scale
Schwartz Values Scale is preferred to measure the self-
transcendence values of the participants [51]. This scale 
allows the assessment of important values such as social 
responsibility, empathy and social participation. Self-
transcendence is a concept that encourages individuals 
to go beyond their personal interests in pursuit of higher 
goals and social responsibilities. Therefore, Schwartz 
Values Scale was chosen as an appropriate tool to under-
stand self-transcendence values and examine their effects 
on issues such as school adaptation and PSMU. Each 
item describes the importance of each value to the indi-
vidual, and participants were required to rate the extent 
to which each item resembled them. A 6-point rating 
scale was employed, ranging from 1 ("Not at all like me") 
to 6 ("Exactly like me"). Higher scores indicate a greater 
emphasis on that particular value [46].In this study, the 
Cronbach’s α was 0.97 at time 1 and 0.97 at time 2.

Chinese college student adaptation scale
The Chinese College Student Adaptation Scale was used 
to measure the participants’ adaptation to university 
life [19]. It consists of seven dimensions: interpersonal 
adaptation, academic adaptation, career adaptation, self-
adaptation, campus adaptation, emotional adaptation, 
and satisfaction. The first six dimensions each include 
two sub-dimensions, which assess both the current status 
and adjustment in these areas. Participants were asked 
to indicate the extent to which they agreed or disagreed 
with the statements in the scale, with response options 
on a 5-point scale: 1 (Strongly Disagree)—5 (Strongly 
Agree). For the purpose of statistical analysis, reverse-
coding was applied to certain items, where higher scores 
indicate better adaptation.In this study, the Cronbach’s α 
was 0.93 at time 1 and 0.93 at time 2.

Data analysis
All data were analyzed using SPSS 24.0 and Mplus 8.0. 
First, descriptive statistics and correlations among vari-
ables were calculated. Second, the measurement model 
for PSMU, self-transcendence values, and school adapta-
tion was tested using confirmatory factor analysis (CFA) 
in Mplus 8.0. Additionally, the longitudinal invariance 
of PSMU, self-transcendence values, and school adapta-
tion was evaluated through configural, metric, scalar, and 
strict invariances. The method of fitting index difference 
test was employed to assess measurement equivalence 
[1]. Third, a cross-lagged model was employed to inves-
tigate the longitudinal relationship between PSMU, self-
transcendence values, and school adjustment. Fourth, 
Mplus 8.0 software was utilized to construct a struc-
tural equation model, applying the maximum likelihood 
estimation method to estimate model parameters. The 
significance level was set at α = 0.05 (two-sided), with 
a p < 0.05 indicating statistical significance. Structural 
equation modeling was employed to examine whether 
self-transcendence values mediated the effect of PSMU at 
time 1 (T1) on school adjustment at time 2 (T2) (Model 
1), as well as the effect of school adjustment at T1 on 
PSMU at T2 (model 2). Additionally, it assessed whether 
PSMU moderated the effect of self-transcendence values 
at T1 on school adjustment at T2 (Model 3), and whether 
school adjustment at T1 influenced self-transcendence 
values at T2 (Model 4). This study also explored whether 
school adjustment mediated the effect of PSMU at T1 
on self-transcendence values at T2 (Model 5), and the 
effect of self-transcendence values at T1 on PSMU at 
T2 (Model 6) [3]. We adopted maximum likelihood with 
robustness (MLR) as the estimation method, which can 
handle missing data and is robust for both normal and 
non-normal distributions [39, 40]. A model is considered 
acceptable when the values of the Tucker-Lewis index 
(TLI) and comparative fit index (CFI) exceed 0.90, while 
the standardized root mean square residual (SRMR) 
and root mean square error of approximation (RMSEA) 
values are below 0.08 [24]. Additionally, the 95% bias-
corrected bootstrapping methods were employed to esti-
mate the magnitude of the mediating effects.

Results
Preliminary analysis
Table  1 presents the means, standard deviations (SDs), 
and correlations of the study variables, including the cor-
relation coefficients between PSMU, self-transcendence 
values and school adaptation at both Time 1 and Time 
2. Notably, significant correlations were found among 
PSMU, self-transcendence values, and school adaptation 
(refer to Table  1). Furthermore, no age differences were 
observed across all variables.
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Measurement model and longitudinal measurement 
invariance
Based on the recommended criteria of RMSEA < 0.05,
SRMR < 0.05,△CFI < 0.01 and △TLI < 0.01 for differ-
ence tests, all models of invariance satisfied the stringent 
standards for Metric invariance. Detailed information is 
presented in Table 2.

Cross‐lagged model
According to the model fit information, the three-factor 
measurement model encompassing PSMU, self-tran-
scendence values, and school adaptation demonstrated 
a good fit: χ2 = 613, df = 12, p < 0.001, RMSEA = 0.00, 
CFI = 1.00, TLI = 1.00, SRMR = 0.00 (see Fig.  2). The 
results indicated that the relationship between PSMU 
and self-transcendence values, as well as the connection 
between self-transcendence values and school adapta-
tion, were reciprocal.

Testing for mediating effect
The mediation modal f itted the data well 
(Model 1–Model 6, Model1 χ2 =  527.089, df =  29,  
CFI = 0.98, TLI = 0.98,RMSEA = 0.00, SRMR = 0.02; Model2χ2 

 = 236.670, df = 29, CFI = 0.99, TLI = 0.98,RMSEA = 0.00, 
SRMR = 0.03; Model3χ2 = 649.601, df = 29, CFI = 0.99,  
TLI = 0.99,RMSEA = 0.00, SRMR = 0.00; Model4χ2 = 322.084, 
df = 29, CFI = 0.98, TLI = 0.98,RMSEA = 0.01, SRMR = 0.01;  
Model5χ2 = 478.305,df = 29, CFI = 0.98, TLI = 0.98, 
RMSEA = 0.01, SRMR = 0.00; Model6χ2 = 226.942, df = 29, 
CFI = 0.99, TLI = 0.99,RMSEA = 0.02, SRMR = 0.01, see Table 3 
and Fig. 3). The 95% bias-corrected bootstrapping showed 
the indirect effects were significant, after controlling for 
gender, age.

Discussion
The primary aims of the present study were to examine 
the longitudinal relationship between PSMU, self-tran-
scendence values, and school adaptation, as well as to 
explore the underlying mediation mechanisms of their 

Table 1 Descriptive statistics and correlations among research variables (n = 2668)

1 = Time 1; 2 = Time 2
* p < .05; **p < .01; ***p < .001

Variables Mean ± SD 1 2 3 4 5 6

1. PSMU T1 1.87 ± 1.34 1 .05* -.74*** -.11*** -.71*** -.05*

2. PSMU T2 2.48 ± 0.94 1 -.11*** -.06*** -.12*** -.16***

3.Self-transcendence values T1 3.78 ± .2.27 1 .05* .94*** .05*

4. Self-transcendence values T2 4.99 ± 0.88 1 .15** .41***

5. School adaptation T1 2.65 ± 1.57 1 .06*

6. School adaptation T2 3.50 ± 0.51 1

Table 2 Model fit indices for analysis of longitudinal measure invariance of variables (n = 2668)

*p < .05; **p < .01; ***p < .001

Invariance tests χ2 df CFI △CFI TLI △TLI RMSEA SRMR

PSMU

 Configural invariance 17.546* 11 0.999 0.999 0.015 0.010

 Metric invariance 18.433* 13 0.999 0.000 0.999 0.000 0.013 0.011

 Scalar invariance 76.390* 16 0.994 0.005 0.992 0.007 0.038 0.017

 Strict Invariance 136.139* 19 0.989 0.005 0.987 0.005 0.048 0.020

Self-transcendence values

 Configural invariance 641.831* 47 0.977 0.967 0.039 0.014

 Metric invariance 701.474* 52 0.974 0.003 0.968 0.001 0.048 0.019

 Scalar invariance 867.314* 58 0.968 0.006 0.964 0.004 0.072 0.075

 Strict Invariance 925.515* 64 0.966 0.002 0.965 0.001 0.071 0.075

School adaptation

 Configural invariance 6643.496* 285 0.999 0.971 0.041 0.041

 Metric invariance 6637.982* 297 0.990 0.009 0.981 0.010 0.049 0.041

 Scalar invariance 6802.515* 310 0.995 0.005 0.985 0.004 0.089 0.062

 Strict Invariance 7143.415* 323 0.985 0.010 0.983 0.002 0.089 0.065
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mutual associations. To date, we are unaware of any stud-
ies that have directly investigated the relationships among 
PSMU, self-transcendence values, and school adaptation. 
Therefore, these findings contribute novel insights to the 
existing body of knowledge in this field.

Longitudinal relation between PSMU and school 
adaptation
The results demonstrated a reciprocal relationship 
between PSMU and school adaptation. The finding that 
PSMU predicts school adaptation is consistent with pre-
vious cross-sectional studies [48, 52]. Prior research has 
indicated a significant negative correlation between col-
lege students’ school adaptation and PSMU [13]. Several 
explanations exist for the relationship between PSMU 
and school adaptation. First, self-worth theory can elu-
cidate this outcome. When college students struggle 
to meet their needs in real life due to perceived defi-
ciencies, they may experience anxiety. In an attempt 
to bridge these gaps, they often turn to social media, 
which intensifies their desire for usage. However, exces-
sive engagement with social media can adversely affect 
college students. Upon realizing that instead of fulfilling 
their real-life needs, they have missed out on even more 
information through media, students may experience 

a decline in self-worth and cognitive dissonance. This, 
in turn, can exacerbate emotional suppression and ulti-
mately impede their ability to adapt to school. Addition-
ally, irrational use of social media encroaches on time 
that could be spent on real-life social activities, thereby 
weakening individuals’ social connections. The relation-
ships formed through social media tend to be superficial 
and weak. Prolonged indulgence in these platforms can 
heighten feelings of melancholy and alienation, leading to 
social anxiety and ultimately hindering school adaptation 
[7, 9]. Second, the findings align with the Conservation 
of Resources (COR) theory [22], which posits that indi-
viduals possess limited resources—such as time, energy, 
emotions, and attention—and strive to acquire, conserve, 
and maintain these resources. When college freshmen 
allocate a substantial portion of their resources to online 
gaming, the resources available for managing real-life 
challenges become severely limited or even insufficient, 
leaving them with inadequate time to focus on their aca-
demic studies. This misallocation can lead to a decline 
in academic performance, potentially resulting in failing 
multiple courses, which further exacerbates their discon-
nection from reality and complicates their adaptation to 
school life. Furthermore, the self-determination theory 
highlights the importance of autonomy in individuals’ 

Fig. 2 Standardized structural model of longitudinal cross‐lagged panel analysis. Note: All the parameters are standardized. 1 = Time 1; 2 = Time 2

Table 3 The fit indicates of mediation models

model χ2 df CFI TLI RMSEA SRMR

Model 1 527.089 29 0.98 0.98 0.00 0.02

Model 2 236.670 29 0.99 0.98 0.00 0.03

Model 3 649.601 29 0.99 0.99 0.00 0.00

Model 4 322.084 29 0.98 0.98 0.01 0.01

Model 5 478.305 29 0.98 0.98 0.01 0.00

Model 6 226.942 29 0.99 0.99 0.02 0.01
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behavior and decision-making processes [2]. PSMU may 
be linked to this need for autonomy, as individuals can 
independently choose when to engage with social media, 
whom to interact with, and what content to share. How-
ever, if PSMU results in individuals losing control over 
their behaviors, it can undermine their autonomy, mak-
ing it challenging for them to concentrate on their studies 
and meet the demands of academic life [11, 38].

In addition, school adaptation can predict PSMU six 
months later. These results suggest a possible reciprocal 
relationship between PSMU and school adaptation, indi-
cating that this reciprocal influence may create a cycle 
of developing and maintaining PSMU behaviors. Spe-
cifically, a study has found that social adaptation directly 
impacts the tendency of college students toward PSMU 
[58]. Beyond environmental adaptation, maladaptation to 

Fig. 3 The mediated model with standardized path coefficients. Note: 1 = Time 1, 2 = Time 2; ***p < .001; **p < .01;*p < .05



Page 9 of 13Li et al. BMC Psychology           (2025) 13:67  

role transitions serves as a catalyst for the development 
of PSMU [36]. Although the mutual relationship between 
PSMU and school adaptation has not been extensively 
studied, this perspective aligns with the Compensa-
tion for Deficiencies Theory and the tension reduction 
hypothesis [20, 54], PSMU is viewed as a compensa-
tory behavior that arises when individual development 
is hindered. If college students are unable to satisfy their 
basic psychological needs during the adaptation phase, 
they are likely to seek compensation through internet 
use, ultimately leading to PSMU. Vaish et  al. proposed 
the "tension reduction hypothesis" of internet addic-
tion, which posits that PSMU is closely related to coping 
with real-life stress. Current research has also found that 
individuals with poor social adaptation often exhibit low 
self-esteem and diminished self-identity, and this psy-
chological state may drive them to utilize mobile social 
networks to foster positive self-esteem and enhance their 
self-identity. Consequently, difficulty in school adapta-
tion emerges as a significant factor influencing PSMU 
among college students.

The longitudinal relation between PSMU 
and self‑transcendence values
The present study revealed that individuals with high 
levels of PSMU are more susceptible to developing nega-
tive self-perceptions and low self-transcendence values, 
which subsequently contribute to the further reinforce-
ment of their PSMU. Specifically, negative self-percep-
tions and low self-transcendence values are not merely 
consequences of PSMU; they also play a significant role 
in reinforcing and exacerbating it. These findings con-
tribute to the existing body of research by elucidating the 
bidirectional relationship between PSMU and self-tran-
scendence values.

Our findings support the hypothesis that PSMU can 
predict negative self-perceptions and low self-transcend-
ence values over time. Indirect evidence corroborates this 
result. A study indicated that individuals with high levels 
of PSMU were more likely to develop negative self-per-
ceptions [30, 69]. This relationship aligns with the social 
cognitive learning theory model. Specifically, PSMU can 
lead individuals to form cognitive structures or scripts 
related to negative self-perceptions and self-transcend-
ence values through observational learning [10]. When 
individuals encounter situations that trigger negative 
self-perceptions, these negative scripts are automatically 
activated, potentially eliciting anxiety and unease, which 
can adversely affect the individual’s mental health [68]. 
This anxiety and unease may cause individuals to become 
overly focused on themselves, thereby neglecting higher-
level values. In line with the principles of the I-PACE 
model, it is posited that affective-cognitive responses act 

as mediating factors in PSMU. Perceived stress stemming 
from abnormal emotions, such as depression or anxiety, 
may influence cognitive processes, ultimately leading 
to excessive internet use [8]. When individuals become 
overly concerned with their image and the evaluations 
of others, they may overlook their intrinsic values and 
goals, consequently diminishing the significance of self-
transcendence. This preoccupation can also result in a 
neglect of responsibilities and missions in real life, fur-
ther undermining the value of self-transcendence.

Furthermore, negative self-perceptions and low self-
transcendence values resulting from PSMU can create 
a reinforcing cycle. The connection between PSMU and 
self-transcendence can be elucidated through self-escape 
theory [6]. When individuals recognize the gap between 
their current circumstances and their expectations, they 
often seek to escape from self-awareness to mitigate 
negative emotions [56]. Social media addicts become 
engrossed in the virtual world as a means of escaping 
the painful realities of their lives, thereby neglecting the 
social relationships fostered through traditional interper-
sonal interactions. This neglect can diminish the intimacy 
of individual relationships [63], leading to interpersonal 
disharmony, distress, loneliness, and other issues that 
further impede students’ adaptation to school [33].

The longitudinal relation between self‑transcendence 
values and school adaptation
Self-transcendence values and school adaptation mutu-
ally influence one another. On one hand, levels of self-
transcendence values can predict subsequent effects on 
school adaptation, consistent with previous cross-sec-
tional studies. Research indicates that children and ado-
lescents with lower self-transcendence values are more 
likely to exhibit negative behaviors associated with school 
adaptation [18]. Self-worth is a significant predictor of 
school adaptation; higher self-worth correlates with 
improved levels of school adaptation. The theory of self-
worth, proposed by American educational psychologist 
Covington, posits that children’s motivation for learn-
ing and their learning behaviors are influenced by their 
self-worth. In essence, self-worth is a notable predictor 
of school adaptation, with increased self-worth leading 
to enhanced school adaptation levels for individuals [61]. 
Furthermore, self-transcendence values are associated 
with an individual’s self-awareness and self-management 
capabilities. When individuals prioritize self-transcend-
ence, they tend to focus more on their learning and 
growth, actively managing their time and energy. This 
enhanced self-awareness and management ability can 
aid them in coping with challenges and pressures in 
school, thereby improving their school adaptation skills 
[31]. Additionally, self-worth is a component of positive 
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psychological capital, characterized by distinct positive, 
active, and constructive traits. The level of positive psy-
chological capital positively predicts school adaptation; 
thus, higher levels correspond to better school adaptation 
outcomes. This suggests that students with higher self-
worth experience fewer issues related to school adapta-
tion and demonstrate stronger adaptation capabilities 
[28]. Internal individual factors can also predict social 
adaptability; students with robust self-worth possess 
higher levels of positive psychological capital, which fos-
ters positive emotions and psychological resilience. These 
students are more likely to adopt optimistic strategies 
for overcoming challenges in their development, leading 
to improved adaptation to the school environment. This 
perspective aligns with Maslow’s hierarchy of needs the-
ory, which posits that certain aspects of self-worth must 
be realized by individuals, rather than provided by soci-
ety or others [25].

On the other hand, school adaptation is a predictor 
of self-transcendence values six months later, suggest-
ing a significant association between school adaptation 
and future self-transcendence values. This phenomenon 
can be elucidated through three key aspects. Firstly, stu-
dents who adapt well to their school environment typi-
cally possess enhanced psychological and social skills, 
which may facilitate the development of a positive mind-
set and self-transcendence values when confronted with 
challenges and pressures [34]. Students who adapt well 
to school typically exhibit high levels of self-esteem and 
self-confidence, enabling them to actively confront the 
challenges of learning and life. Consequently, they dem-
onstrate enhanced abilities in self-awareness and self-
management [28]. This positive mindset, along with 
self-transcendence values, fosters greater motivation 
and perseverance in the face of difficulties, aiding in the 
achievement of personal goals and values. Furthermore, 
students who adapt successfully to school often possess 
a heightened motivation to learn and develop. They are 
inclined to set clear academic and career objectives and 
diligently work towards accomplishing them. This goal 
orientation is closely linked to the concept of self-tran-
scendence values, which emphasize continuous improve-
ment and the pursuit of higher aspirations. As a result, 
students who adapt well to school are more likely to 
demonstrate a stronger willingness and propensity for 
self-transcendence in the future. Additionally, these stu-
dents tend to possess stronger social skills, facilitating 
the development of self-transcendence values through 
their interactions with others. With effective interper-
sonal skills, they are more likely to forge positive rela-
tionships with peers and teachers. Such healthy social 
connections can enhance an individual’s social skills and 

self-confidence, thereby encouraging a greater emphasis 
on self-transcendence and personal growth.

The cyclical relation between PSMU, self‑transcendence 
values and school adaptation
The mediation models further support the cyclical rela-
tionship between PSMU, self-transcendence values, and 
school adaptation. These factors not only serve as out-
comes of one another but also act as significant anteced-
ents. PSMU can potentially influence school adaptation, 
which, in turn, may affect both PSMU and self-tran-
scendence values. Concurrently, self-transcendence 
values may positively impact school adaptation, while 
PSMU may undermine self-transcendence values. This 
cycle can either exacerbate or mitigate students’ interac-
tions between school and social media, ultimately influ-
encing their psychological well-being and development. 
Therefore, understanding these interrelationships and 
providing support and education to help students achieve 
balance and healthy development in these areas is crucial.

As revealed by the cognitive-behavioral model, the 
interplay of media use and negative emotions and cog-
nitions can induce cognitive dissonance in individuals, 
potentially leading to behavioral or adaptive issues [47]. 
In daily life, if university students consistently dwell 
on missed information from others and frequently use 
social media in hopes of finding emotional comfort with-
out success, this not only fails to alleviate their negative 
emotions but also intensifies their painful experiences, 
adversely affecting their adaptability.

Limitations and contributions
Although we obtained some useful findings, there were 
several limitations to this study that require attention. 
First, the time interval selected is an important aspect 
of longitudinal research, and different timings of assess-
ments have different influences on the efficiency and 
accuracy of parameter estimation [49]. The time interval 
in this study was only 6 months, and there were only two‐
time points for the survey. To construct a comprehensive 
longitudinal mediation model and thoroughly test the 
underlying assumptions, future research should extend 
the time interval and increase the number of time points. 
Long-term follow-up studies with repeated assessments, 
such as autoregressive cross-lagged panel designs, will be 
beneficial in examining the causal relationship between 
PSMU and school adaptation. Second, this study relied 
solely on a questionnaire method for data collection. 
Multimethod approaches are generally more effective for 
hypothesis testing; therefore, incorporating additional 
methods such as experiments, interviews, surveys, and 
interventions may provide a more robust means of rep-
licating the results. Finally, this study’s small sample size, 
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comprised entirely of Chinese college students, limits the 
generalizability of the findings, even though the results 
align with previous research. Future studies with larger 
sample sizes are recommended to validate the current 
findings.

Despite the aforementioned limitations, this study 
offers several theoretical and practical contributions. 
Theoretically, we extend prior research on the relation-
ship between PSMU, self-transcendence values, and 
school adaptation by investigating their interrelated-
ness through a longitudinal cross-lagged model, thereby 
revealing their cyclical connection. Practically, our find-
ings suggest implications for preventing difficulties 
related to school adaptation. Specifically, considering the 
mutual influences of PSMU, self-transcendence values, 
and school adaptation, it is crucial to implement effec-
tive strategies to disrupt this cycle. First, schools should 
play a significant role in cultivating moral values and tal-
ents. Educational curricula ought to instruct students on 
the proper use of social media, establish guidelines for 
problem-solving, foster cognitive development, and miti-
gate the risk of addiction. Furthermore, teachers must 
continuously and consciously enhance their educational 
and pedagogical skills. Schools should actively encour-
age educators to innovate their teaching methods, fully 
engage students’ initiative, and transform campus life 
into a meaningful period for students to immerse them-
selves in knowledge. Additionally, it is vital to create a 
united front among teachers, class supervisors, coun-
selors, and peers. Encouraging college students to fos-
ter opportunities for peer interaction can guide them in 
altering detrimental communication habits, mastering 
effective conflict resolution strategies, reducing the risk 
of PSMU, and establishing positive peer relationships, 
which in turn can enhance their self-esteem and sense of 
self-worth.

Conclusion
In summary, we further examined the longitudinal rela-
tionship between PSMU, self-transcendence values, 
and school adaptation, finding that these relationships 
are mutually influential. Additionally, we employed six 
mediation models to investigate their cyclical relation-
ship using longitudinal sample data. This provides evi-
dence for the circular link between addiction, cognitive 
factors (self-transcendence values), and adaptive capac-
ity within the frameworks of self-worth and self-deter-
mination theory. Consequently, universities should 
implement targeted mental health education that 
addresses the basic information and daily experiences 
of university students, ensuring timely psychological 

counseling for those exhibiting anxiety. Furthermore, 
universities should organize psychological lectures 
to equip students with effective strategies for enhanc-
ing their self-transcendence values, thereby mitigating 
excessive PSMU and its impact on adaptability. Finally, 
universities should take steps to reduce inappropriate 
social media usage among students to prevent and alle-
viate issues related to negative school adaptation.
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