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Abstract
This study investigated 318 Chinese adolescents (174 males, mean age 15.87 ± 1.9 years) 
through two measurement waves conducted six months apart. By constructing a cross-
lagged panel model and a moderated mediation model, the research examined the longi-
tudinal mediating role of self-concept clarity in the relationship between social network 
site (SNS) use and adolescents’ learning engagement, as well as the moderating effect of 
perceived social support on this mediation process. The analysis revealed the following 
findings: (1) SNS use at Time 1 can significantly negatively predict learning engagement at 
Time 2 after controlling for gender, age, and learning engagement at Time 1; (2) Self-con-
cept clarity played a longitudinal mediating role in the effect of SNS use on adolescents’ 
learning engagement; (3) Perceived social support significantly moderated the relationship 
between SNS use and self-concept clarity. Specifically, in the low-perceived social sup-
port group, SNS use had a significant negative predictive effect on self-concept clarity, 
whereas this relationship was not significant in the high-perceived social support group. 
However, further analysis revealed that the moderated mediation effect was not significant. 
These results contributed to understanding the underlying mechanisms by which SNS use 
affects adolescents’ academic performance and offered insights for guiding healthy SNS 
use among adolescents.
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Introduction

As of 2024, Facebook remains the world’s most popular social network site (SNS), with 
over 3 billion users (Statista, 2024). In China, the most widely used social networking plat-
forms—WeChat and QQ—boast a usage rate of 97% as of 2023 (China Internet Network 
Information Center, 2024). Adolescents have been a significant segment of the SNS user 
base. Surveys revealed that in most developed countries, over 90% of adolescents spend 
more than 4 h per day on SNSs (Ortiz-Ospina & Roser, 2024). In China, nearly 80% of 
adolescents engage in chat interactions on SNSs daily (China Internet Network Information 
Center, 2022). These trends have drawn growing scholarly attention to the potential effects 
of SNS use on adolescents’ academic performance.

In fact, in the early days of Facebook’s widespread adoption among college students, 
there was significant public attention due to surveys reporting a negative correlation 
between Facebook use and academic performance (Pasek & Hargittai, 2009). Since then, 
numerous studies across various countries have been conducted to explore this relation-
ship; however, the results have been inconsistent (e.g., Greenhow et  al., 2015; Junco & 
Cotten, 2012; Pasek & Hargittai, 2009). This inconsistency can be attributed to several 
factors. On the one hand, the impact mechanism of SNS use on academic performance 
is complex, involving multiple influencing pathways and being subject to specific contex-
tual factors (Wohn & LaRose, 2014). On the other hand, a fundamental requirement for 
one variable to cause another is that the cause must precede the effect in time (Cole & 
Maxwell, 2003). However, previous research has predominantly employed cross-sectional 
designs, leading to ambiguous conclusions (Astatke et al., 2023; Huang, 2018). In this con-
text, this study adopted a longitudinal research design to examine the internal influence 
mechanism of SNS use on adolescents’ learning engagement through a survey of Chinese 
adolescents.

SNS use and learning engagement

Learning engagement typically refers to students’ enthusiastic and immersed state dur-
ing learning processes (Furrer & Skinner, 2003). Scholars generally consider it a com-
plex, multidimensional construct, with the most influential being Fredricks et al.’s (2004) 
three-dimensional model comprising: behavioral engagement (observable behaviors such 
as effort, concentration, and persistence), emotional engagement (positive affect like inter-
est and enjoyment), and cognitive engagement (mental processes including deep learning 
strategies and self-regulation). As research progresses, scholars have further expanded the 
conceptualization by proposing agentic engagement, students’ proactive participation in 
teaching by offering suggestions and expressing needs (Reeve & Jang, 2022), and social 
engagement, emphasizing collaborative interactions and interpersonal participation in 
learning (Sá, 2023).

Despite these conceptual expansions, this study adopts Skinner et  al.’s (2009) two-
dimensional engagement model focusing on behavioral and emotional dimensions. The 
rationale is threefold: First, the proliferation of engagement dimensions has created concep-
tual confusion, particularly regarding the substantial overlap between behavioral and cog-
nitive engagement, which compromises measurement clarity and cross-study comparability 
(Fredricks et al., 2016). Second, Skinner et al. (2009) explicitly stated that their model does 
not attempt to encompass all possible engagement forms, but rather concentrates on core 
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classroom behavioral and emotional participation variables emphasized in Fredricks et al.’s 
(2004) review, featuring solid theoretical grounding and clear structural delineation. Third, 
extensive empirical studies have recently validated this two-dimensional model’s stability 
and predictive validity across contexts, providing robust theoretical support for the current 
research (e.g., Aza et al., 2023; Yin et al., 2023).

Previous research on the relationship between SNS use and learning engagement can be 
broadly categorized into three perspectives. The first perspective emphasizes the potential 
positive effects of SNS use, proposing that social platforms help build social connections, 
expand opportunities for interpersonal interaction, and facilitate the sharing of knowledge 
and information (Koranteng et  al., 2019). This externally developed social capital may, 
in turn, enhance peer interaction within the classroom and promote learning engagement 
(Ellison et al., 2011). However, empirical support for this perspective remains limited. In 
contrast, the second perspective underscores the negative consequences of SNS use, a view 
increasingly supported by empirical evidence. Studies have shown that SNSs are predomi-
nantly used for social rather than academic purposes (Kirschner, 2015; Tsai & Liu, 2015). 
Excessive use can lead to sleep deprivation, reduced attention, and decreased study time, 
ultimately undermining learning engagement (Li et  al., 2019; Tafesse, 2020; Xanidis & 
Brignell, 2016). Finally, the third perspective suggests that there is no significant relation-
ship between SNS use and learning engagement; instead, the association may depend on 
specific contexts and the manner in which SNSs are used (Park et  al., 2022; Zamani & 
Talebi, 2018).

It should be noted that the studies above primarily focused on college students, and 
research on the impact of SNS use on adolescents’ academic performance still needs to 
be made available (Astatke et  al., 2023). Compared to college students, adolescents are 
subject to more supervision and discipline from schools and parents when using electronic 
devices (Lakshmana et al., 2017; Qin & Wang, 2022). This difference in the online envi-
ronment may make the findings of previous studies not applicable to adolescents. Addition-
ally, while past studies have explored the causal relationship between SNS use and learning 
engagement, they have predominantly used cross-sectional designs, which is a significant 
reason for the unclear conclusion of this relationship (Huang, 2018). Based on the above, 
this study employed a longitudinal research design to examine the effects of SNS use on 
adolescents’learning engagement, and proposed Hypothesis 1: SNS use would negatively 
predict adolescents’ learning engagement.

Mediating effect of self‑concept clarity

While previous research exploring the mechanisms through which SNS use affects learn-
ing engagement has primarily focused on mediating effects of social capital accumulation 
or cognitive resource allocation (e.g., Ellison et al., 2011; Tafesse, 2020), this perspective 
may overlook a critical psychological pathway: the influence of SNS use on adolescents’ 
self-concept development. In daily life, adolescents frequently engage in self-presentation 
on SNSs by sharing updates, curating their profiles, and receiving peer feedback (Jong & 
Drummond, 2016; Park et al., 2022). At the same time, they are exposed to others’ posts, 
compare themselves to peers, and form self-evaluations based on these interactions (Vogel 
et al., 2014). These interactions suggest that SNS use may play a crucial role in shaping 
adolescents’ self-concept. Therefore, this study shifts the focus from cognitive mechanisms 
to a self-concept development perspective, examining whether and how SNS use affects 
learning engagement via changes in self-concept clarity.
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Self-concept clarity refers to the extent to which individuals possess a clearly defined, 
internally consistent, and stable sense of self (Campbell, 1990). A growing body of theoret-
ical and empirical work suggests that SNS use may influence the development and stability 
of self-concept clarity. Two primary theoretical frameworks help elucidate this relation-
ship. First, the fragmentation hypothesis (Valkenburg & Peter, 2011) posits that individuals 
on SNSs often engage in online identity exploration, which may increase the complexity 
and inconsistency of their self-representations. Over time, this process may hinder the inte-
gration of self-aspects and lead to a decrease in self-concept clarity. Second, according to 
social comparison theory, adolescents are frequently exposed to curated content on SNSs 
that highlights others’ achievements, physical appearance, or social status (Jarman et al., 
2021). This can lead to upward social comparisons, resulting in feelings of inferiority and 
self-doubt, which may undermine the stability and clarity of one’s self-concept (Zhang 
et  al., 2024). Empirical evidence supports both views, with several studies showing that 
more frequent SNS use is associated with lower self-concept clarity (Davis, 2013; Israe-
lashvili et al., 2012; Niu et al., 2015).

Low self-concept clarity, in turn, has been linked to diminished learning engagement. 
For instance, students with unstable self-concepts are more likely to adopt self-handicap-
ping strategies (such as procrastinating before exams) to manipulate others’ perceptions of 
their abilities and to avoid attributing failure to their incompetence (Gadbois & Sturgeon, 
2011). Moreover, research has shown that individuals with low self-concept clarity exhibit 
weaker self-control, spending less time on repetitive tasks and struggling to maintain focus 
during sustained learning activities (Jiang et al., 2023).

Based on the above, this study proposed Hypothesis 2: Self-concept clarity would 
mediate the relationship between SNS use and learning engagement. SNS use nega-
tively predicts self-concept clarity, while self-concept clarity positively predicts learning 
engagement.

Moderating effect of perceived social support

Inconsistent findings on the relationship between SNS use and learning engagement have 
prompted numerous scholars to explore the moderating variables in the relationship (e.g., 
Arora et al., 2018; Çimen & Yılmaz, 2017). Ecological techno-microsystems theory pos-
its that electronic use impacts psychological development similarly to other microsystems, 
such as family and school, with the effects moderated by other microsystems (Johnson & 
Puplampu, 2008). Based on this viewpoint, this study examined the moderating role of per-
ceived social support from teachers, peers, and parents in the relationship between SNS use 
and learning engagement.

The “digital compensation” theory suggests that online social interactions can compen-
sate for a lack of social support in real life. Specifically, individuals who lack social sup-
port in their offline lives are more likely to seek entertainment, make new friends, or find 
social compensation in virtual spaces (McKenna & Bargh, 1999). However, this motivation 
often leads to problematic Internet use, such as Internet addiction (Benvenuti et al., 2024; 
Jin et al., 2015; Wang & Wang, 2013). In other words, individuals with insufficient offline 
social support are more likely to spend extended periods on SNSs, which can encroach on 
time that would otherwise be dedicated to studying, negatively affecting academic perfor-
mance and reducing learning engagement. Conversely, research indicates that when indi-
viduals have substantial offline social support, SNSs can serve as functional tools, helping 
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to build and maintain social capital and enhance online social support (Cauberghe et al., 
2021), which may, in turn, improve learning engagement.

Therefore, this study proposed Hypothesis 3: When offline social support is high, SNS 
use would positively predict learning engagement, whereas when offline social support is 
low, SNS use would negatively predict learning engagement.

On the other hand, offline social support may affect how individuals present themselves 
on SNSs, which in turn affects self-concept clarity. According to Valkenburg et al. (2006), 
individuals who have a lot of offline social support are more likely to use online social plat-
forms to maintain their current relationships rather than make new ones, while individu-
als who have little offline social support are more likely to seek new connections through 
online interactions. Studies have shown that social networks based on familiar relationships 
encourage individuals to present their real-life selves and receive supportive feedback in 
the form of likes and comments (Ivcevic & Ambady, 2013). This can help strengthen self-
concept and enhance self-concept clarity (Drogos, 2015). Conversely, if online friends are 
primarily strangers, such social spaces may encourage individuals to experiment with dif-
ferent roles or engage in virtual self-presentation, thereby impairing self-concept clarity 
(Zhang et al., 2016).

Based on the above, this study proposed Hypothesis 4: For adolescents with high levels 
of offline social support, SNS use would enhance self-concept clarity, which in turn will 
improve learning engagement. Conversely, for adolescents with low levels of offline social 
support, SNS use would diminish self-concept clarity and consequently reduce learning 
engagement.

The present study

In summary, this study used a six-month longitudinal design with students from two mid-
dle schools in China to investigate the effects of SNS use on learning engagement. Given 
that SNSs provide opportunities for social interaction and self-presentation closely related 
to self-concept development, the study aimed to explore whether SNS use affects adoles-
cents’ learning engagement by influencing their self-concept clarity. Additionally, the study 
assessed the moderating role of adolescents’ perceived offline social support in this rela-
tionship, where self-concept clarity serves as a mediator. This research sought to enrich 
and expand existing findings in this field and offer practical insights into how SNSs can be 
effectively leveraged to support adolescents’ academic development.

Methods

Participants

We randomly selected one middle school from Nanjing in the eastern region of China and 
one from Yunnan in the western region. From each school, 1–2 classes were randomly 
chosen from each grade level, ranging from the first year of junior high to the third year of 
senior high, for a six-month longitudinal study.

The first round of data collection was conducted in November 2022. The question-
naire assessed SNS use intensity, self-concept clarity, perceived social support, and learn-
ing engagement. A total of 360 students from 8 classes were contacted, and we received 
360 valid responses (174 males and 186 females). The second round of data collection 
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took place in May 2023, and the questionnaires covered self-concept clarity and learn-
ing engagement. Due to absences and transfers, 16 participants were lost, resulting in a 
dropout rate of 4.4%. After quality screening of both sets of questionnaires—removing 
26 questionnaires with excessive missing data or inconsistent responses—the final sam-
ple comprised 318 participants (152 boys and 166 girls), aged 12 to 20 years (mean age: 
15.87 ± 1.9 years), with a response rate of 90.9%.

The final sample included 28 students from the first year of junior high (14 boys and 14 
girls), 43 from the second year (21 boys and 22 girls), 39 from the third year (20 boys and 
19 girls), 79 from the first year of senior high (33 boys and 46 girls), 46 from the second 
year (24 boys and 22 girls), and 83 from the third year (40 boys and 43 girls).

Measurements

SNS use intensity

SNS use intensity was assessed using a scale adapted from the Facebook Use Intensity 
Scale developed by Ellison, Steinfield, and Lampe (2007). The scale measures the extent 
and level of engagement with SNSs. Six items from the original Facebook scale were 
retained, with “Facebook” replaced by “social networking sites” (e.g., “Using social net-
working sites is a part of my daily routine”). Responses were rated on a 5-point Likert 
scale, where 1 indicates “Strongly Disagree” and 5 indicates “Strongly Agree.” Higher 
scores indicated greater SNS use intensity. In this study, the Cronbach’s α coefficient for 
this scale was 0.76 (Time 1).

Self‑concept clarity

Self-concept clarity was measured using the scale developed by Campbell et  al. (1996), 
which reflects the stability, consistency, and clarity of an individual’s self-perception. This 
scale consisted of 12 items, such as “Overall, I have a clear sense of who I am and what 
I am like.” Responses were rated on a 5-point Likert scale, where 1 indicates “Strongly 
Disagree” and 5 indicates “Strongly Agree.” Higher scores indicated greater self-concept 
clarity. The Cronbach’s α coefficients for this scale were 0.70 (Time 1) and 0.69 (Time 2) 
in the two assessments.

Perceived social support

The Perceived Social Support Scale (MSPSS), developed by Zimet et al. (1988) and revised 
by Jiang (1999), was used to assess the level of social support perceived from teachers, 
peers, and family. The scale included 12 items, such as “There are people (teachers, class-
mates, family) who are there for me when I encounter problems.” Responses were rated 
on a 5-point Likert scale, where 1 indicates “Strongly Disagree” and 5 indicates “Strongly 
Agree.” Higher scores indicated higher levels of perceived social support. In this study, the 
Cronbach’s α coefficient for this scale was 0.87 (Time 1).

Learning engagement

A short version of the Learning Engagement Scale, developed by Skinner et al. (2009), was 
used to measure students’ learning engagement. The scale includes six items that measure 
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two dimensions: behavioral engagement and emotional engagement (Reeve & Lee, 2014). 
Minor modifications were made to the original item wording to assess students’ learning 
engagement on the previous day (e.g., “I put my best effort into learning in the classroom 
over the past day.”). Responses were rated on a 5-point Likert scale, where 1 indicates 
“Strongly Disagree” and 5 indicates “Strongly Agree.” Higher scores indicated greater 
engagement. The Cronbach’s α values for this scale were 0.81 (Time 1) and 0.83 (Time 2), 
demonstrating good internal consistency in both survey waves.

Procedure and data analysis

This study first contacted two secondary schools located in eastern and western China and 
introduced the research objectives and procedures to school administrators and teachers. 
After obtaining informed consent from the schools, students, and their parents, two waves 
of offline survey data collection were conducted in November 2022 (two months after the 
start of the fall semester) and May 2023 (two months after the start of the spring semester). 
The surveys were administered by professionally trained social work students with rele-
vant experience. On-site instructions were provided, and questionnaires were collected in a 
standardized manner. Each session took approximately 20 min. Student identification num-
bers and other personal information were collected to enable accurate matching between 
the two waves.

Data entry, descriptive statistics, and correlation analyses were conducted using SPSS 
27.0. Longitudinal mediation analysis was performed in AMOS 23.0, and moderated medi-
ation effects were tested using the PROCESS macro developed by Hayes. Missing values 
were handled using mean imputation. The significance of mediation effects was assessed 
using the bootstrap method (Wen & Ye, 2014), generating 5000 resamples with replace-
ment to compute standard errors and bias-corrected 95% confidence intervals (CIs). An 
effect was considered significant if the CI did not include zero. To control for potential 
confounding variables, gender and age were included as covariates in all main analyses, 
based on prior findings that both factors significantly influence self-concept clarity and 
learning engagement (Geng et al., 2022; Kessels et al., 2018; Lodi‐Smith & Roberts, 2010; 
Mahatmya et al., 2012).

In terms of research design, this study employed the half-longitudinal design proposed 
by Cole and Maxwell (2003) to examine the longitudinal mediation effect of self-concept 
clarity. This design involves repeated measurement of both the mediator (M) and the out-
come (Y) across two time points, while the predictor (X) is measured at least at Time 1. By 
accounting for temporal precedence and controlling for the autoregressive effects of M and 
Y, the model effectively reduces the risk of spurious mediation caused by variable stability, 
thereby improving causal inference compared to traditional cross-sectional mediation mod-
els. Specifically, the mediator at Time 2 (M2) is regressed on the mediator and predictor 
at Time 1 (M1 and X1), while the outcome at Time 2 (Y2) is regressed on the outcome and 
mediator at Time 1 (Y1 and M1). Path a reflects the effect of X1 on M2 controlling for M1, 
and path b reflects the effect of M1 on Y2 controlling for Y1. The product ab represents the 
estimated longitudinal mediation effect of X on Y via M.

Building upon this robust framework, the study further adopted the First-order Autore-
gressive Cross-lagged Panel Model (FALCLPM) proposed by Fang et al. (2021) to more 
comprehensively examine dynamic relationships among variables. In addition to autore-
gressive and cross-lagged paths, the FALCLPM includes a direct path from X1 to Y2 (path 
c′) in the outcome equation, allowing for simultaneous testing of direct and indirect effects 
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and enhancing the rigor of causal inference. Following measurement optimization strate-
gies from Zeng et al. (2025) and Saticı et al. (2024), the present study measured the predic-
tor X only at Time 1, while both the mediator M and the outcome Y were assessed at Time 
1 and Time 2. The final model was specified as follows:

As the moderator variable in this study, perceived social support was measured at only 
one time point, following the theoretical assumption that social support networks are rela-
tively stable over time (Newcomb, 1990; Sarason et al., 1986).

Analysis results

Common method bias test

Since the variables of SNS intensity, perceived social support, self-concept clarity, and 
learning engagement were all self-reported in this study, we employed Harman’s single-
factor test to assess common method bias. The results indicated that, at both Time 1 (T1) 
and Time 2 (T2), the number of factors with eigenvalues greater than 1 was 8. The vari-
ance explained by the first factor was 18.77% at T1 and 18.02% at T2, both below the 40% 
threshold (Zhou & Long, 2004). Therefore, it can be inferred that common method bias did 
not severely affect the results of this study, allowing for further analysis.

Descriptive statistics and correlation analysis

Descriptive statistics and correlation analysis results for each variable are presented in 
Table  1. There were moderate correlations between self-concept clarity and learning 
engagement at T1 and their respective variables at T2, with correlation coefficients rang-
ing between 0.45 and 0.50. SNS use at T1 was significantly negatively correlated with 
self-concept clarity at both measurement points (T1: r = − 0.26, p < 0.01; T2: r = − 0.18, 
p < 0.01) and with learning engagement at both measurement points (T1: r = − 0.13, 
p < 0.05; T2: r = − 0.15, p < 0.05). Additionally, SNS use at T1 was significantly negatively 
correlated with perceived social support at T1 (r = − 0.32, p < 0.05).

The relationship between SNS use, self‑concept clarity, and learning engagement

First, controlling for gender, age, and T1 learning engagement, a regression analysis was 
conducted to examine the impact of T1 SNS use on T2 learning engagement. The results 
indicated that T1 SNS use significantly negatively predicted T2 learning engagement (β = 
− 0.11, p < 0.05, 95% CI [− 0.20, − 0.01]). Consequently, Hypothesis 1 of this study was 
supported.

Further analysis using a cross-lagged panel model (Fang et  al., 2021) explored the 
causal relationships between SNS use, self-concept clarity, and learning engagement. 
Gender and age were controlled for in the analysis (paths for these variables are not 
shown in the model for simplification). After removing non-significant paths, the model 
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demonstrated a good fit (χ2 = 26.46/18 = 2.21, CFI = 0.93, TLI = 0.93, GFI = 0.98, 
RMESA = 0.05). As shown in Fig.  1, after controlling for T1 self-concept clarity, T1 
SNS use significantly predicted T2 self-concept clarity (β = − 0.11, p < 0.05, 95% CI 
[− 0.22, − 0.01]). After controlling for T1 learning engagement, T1 self-concept clarity 
significantly predicted T2 learning engagement (β = 0.17, p < 0.01, 95% CI [0.05, 0.29]), 
which indicated that both the earlier and later segments of the longitudinal mediation 
pathway were significant, suggesting that self-concept clarity mediates the relationship 
between SNS use and learning engagement.

To further clarify the causal direction between variables, we added the path from 
T1 learning engagement to T2 self-concept clarity. The fit indices for the new model 
were as follows: χ2(17) = 21.862, CFI = 0.95, TLI = 0.90, GFI = 0.98, RMSEA = 0.06. 
Compared to the original model (χ2(18) = 26.46), the chi-square difference test showed 
Δχ2(1) = 4.598, p = 0.032. Since p < 0.05, the new model demonstrated a significantly 
better fit than the original model. In the new model, except for a slight increase in the 
autoregressive coefficient for self-concept clarity (from 0.42 to 0.44, p < 0.001, 95% CI 
[0.318, 0.556]), the magnitudes of all the substantive paths remained unchanged. The 
path coefficient from T1 learning engagement to T2 self-concept clarity was β = 0.112, 
p = 0.030, 95% CI [0.013, 0.214].

In addition, the direct effect of T1 SNS use on T2 learning engagement was found 
to be non-significant (β = − 0.05, p > 0.05, 95% CI [− 0.15, 0.05]). Using the Bootstrap 
method with 5000 samples and a 95% confidence interval, the longitudinal mediation 
effect of self-concept clarity was found to be − 0.02, p < 0.05, 95% CI [− 0.05, − 0.01], 
supporting Hypothesis 2.

Moderating effect of perceived social support

To examine whether perceived offline social support moderates the mediating effect of 
SNS use on learning engagement via self-concept clarity, we employed Model 8 of the 

Fig. 1   The analysis result of cross-lagged panel model. Dashed lines represent non-significant coefficients, 
n = 318
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PROCESS macro, incorporating T1 SNS use, T1 self-concept clarity, T1 perceived social 
support, and T2 learning engagement.

The results (see Table  2) indicated that the interaction between T1 SNS use and T1 
perceived social support did not significantly predict T2 learning engagement (β = − 0.05, 
p > 0. 05, 95% CI [−0.14, 0. 04]), indicating that perceived social support did not moder-
ate the direct effect of SNS use on learning engagement. Therefore, Hypothesis 3 was not 
supported.

However, this interaction term significantly predicted T1 self-concept clarity (β = 0.10, 
p < 0. 05, 95% CI[0.01, 0. 19]), suggesting that perceived social support moderated the 
relationship between SNS use and self-concept clarity. Following the principle of one 
standard deviation above and below the mean, perceived social support was categorized 
into high and low groups to illustrate the moderation effect (see Fig.  2). Simple slope 
analyses revealed that for adolescents with high levels of perceived social support (n = 52), 
SNS use did not significantly predict self-concept clarity (βsimple = −0.06, p > 0. 05, 95% CI 
[−0.21, 0. 09]). In contrast, among those with low perceived social support (n = 46), SNS 
use significantly and negatively predicted self-concept clarity (βsimple = −0.26, p < 0. 05, 
95% CI [−0.41, −0. 12]). These findings provide support for the first part of Hypothesis 
4, indicating that perceived social support significantly buffers the negative impact of SNS 
use on adolescents’ self-concept clarity.

Despite this significant moderation in the first stage of the mediation model, the con-
ditional indirect effects at different levels of perceived social support were not statisti-
cally significant. Specifically, the indirect effect for the low perceived social support group 
was − 0.038 (95% CI [− 0.088, 0.002]), and for the high perceived social support group 
was − 0.009 (95% CI [− 0.056, 0.013]). The index of moderated mediation was 0.014 (95% 
CI [− 0.005, 0.036]), with the confidence interval including zero, indicating a non-signifi-
cant moderated mediation effect overall.

Additionally, the path from T1 self-concept clarity to T2 learning engagement was sig-
nificant (β = 0.14, 95% CI [0.02, 0.27]), suggesting that higher self-concept clarity is posi-
tively associated with subsequent learning engagement.

In summary, while data supported the moderating effect of perceived social support on 
the relationship between SNS use and self-concept clarity, this moderation did not translate 
into a significant conditional indirect effect on learning engagement.

Discussion

This study conducted a six-month longitudinal investigation among Chinese middle school 
students to address three key questions: (1) Does SNS use negatively impact adolescents’ 
learning engagement? (2) Does SNS use affect adolescents’ learning engagement indirectly 
through its impact on self-concept clarity? (3) Does perceived social support moderate the 
relationship between SNS use and learning engagement through self-concept clarity as a 
mediator? By exploring these questions, the study aimed to clarify the impact of SNS use 
on adolescents’ academic performance and its underlying mechanisms, thereby enriching 
the theoretical understanding of social media’s effects on adolescents and providing useful 
information for educators, parents, and policymakers.

The correlation analysis revealed significant negative correlations between SNS use and 
both T1 and T2 learning engagement. Additionally, T1 SNS use significantly predicted 



	 J. Chen et al.  105   Page 12 of 21

Ta
bl

e 
2  

A
 m

od
er

at
ed

 m
ed

ia
tio

n 
m

od
el

 (n
 =

 31
8)

A
ll 

of
 th

e 
m

od
el

’s
 v

ar
ia

bl
es

 w
er

e 
st

an
da

rd
iz

ed
 b

ef
or

e 
be

in
g 

ad
de

d 
to

 th
e 

re
gr

es
si

on
 e

qu
at

io
n.

D
V 

de
pe

nd
en

t v
ar

ia
bl

e,
 IV

 in
de

pe
nd

en
t v

ar
ia

bl
es

, L
LC

I l
ow

er
 li

m
it 

co
nfi

de
nc

e 
in

te
rv

al
, U

LC
I u

pp
er

 li
m

it 
co

nfi
de

nc
e 

in
te

rv
al

**
*p

 <
 0.

00
1

Re
gr

es
si

on
 m

od
el

G
oo

dn
es

s-
of

-fi
t i

nd
ex

Re
gr

es
si

on
 c

oe
ffi

ci
en

t

D
V

IV
R

R2
F

B
t

p
LL

C
I

U
LC

I

T1
 se

lf-
co

nc
ep

t c
la

rit
y

0.
43

0.
19

8.
92

**
*

T1
 S

N
S 

U
se

 −
 0.

16
 −

 2.
79

0.
01

 −
 0.

28
 −

 0.
05

T1
 P

er
ce

iv
ed

 S
oc

ia
l S

up
po

rt
0.

26
4.

09
0.

01
0.

13
0.

39
T1

SN
S 

U
se

 ×
 T

1 
Pe

rc
ei

ve
d 

So
ci

al
 S

up
po

rt
0.

10
2.

24
0.

03
0.

01
0.

19
T1

 L
ea

rn
in

g 
En

ga
ge

m
en

t
 −

 0.
01

 −
 0.

04
0.

90
 −

 0.
13

0.
12

G
en

de
r

 −
 0.

11
 −

 0.
99

0.
32

 −
 0.

33
0.

11
A

ge
 −

 0.
01

 −
 0.

01
0.

99
 −

 0.
06

0.
06

T2
 le

ar
ni

ng
 e

ng
ag

em
en

t
0.

56
0.

32
15

.3
8**

*

T1
 S

N
S 

U
se

 −
 0.

05
 −

 0.
76

0.
45

 −
 0.

17
0.

07
T1

 S
el

f-
co

nc
ep

t C
la

rit
y

0.
14

2.
17

0.
03

0.
02

0.
27

T1
 P

er
ce

iv
ed

 S
oc

ia
l S

up
po

rt
0.

08
1.

12
0.

26
 −

 0.
06

0.
21

T1
SN

S 
U

se
 ×

 T
1 

Pe
rc

ei
ve

d 
So

ci
al

 S
up

po
rt

 −
 0.

05
 −

 1.
15

0.
25

 −
 0.

14
0.

04
T1

 L
ea

rn
in

g 
En

ga
ge

m
en

t
0.

49
7.

60
0.

01
0.

36
0.

62
G

en
de

r
0.

16
1.

47
0.

14
 −

 0.
06

0.
39

A
ge

0.
01

0.
24

0.
81

 −
 0.

05
0.

07



The longitudinal relationship between social network site… Page 13 of 21    105 

lower learning engagement at T2, which supporting Hypothesis 1. However, subsequent 
analyses using the cross-lagged panel model and the moderated mediation model showed 
that T1 SNS use did not have a significant direct effect on T2 learning engagement six 
months later. This suggested that for adolescents with strict control over electronic device 
use (Qin & Wang, 2022), the situation where excessive SNS use negatively impacts learn-
ing engagement (e.g., Junco, 2015) is less common. The negative impact of SNS use on 
learning engagement often occurs indirectly through other psychological traits or variables. 
Exploring the mediating mechanisms involved can help better understand the impact of 
SNS use on adolescent learning engagement.

The analysis of the cross-lagged panel model revealed that SNS use at T1 negatively 
predicts self-concept clarity at T2 (controlling for T1 self-concept clarity), and self-con-
cept clarity at T1 negatively predicts learning engagement at T2 (controlling for T1 learn-
ing engagement). These findings suggest that self-concept clarity plays a significant medi-
ating role in the relationship between SNS use and learning engagement, which supporting 
Hypothesis 2. The negative effect of T1 SNS use on T2 self-concept clarity supports the 
fragmentation hypothesis (Valkenburg & Peter, 2011) and aligns with prior studies (e.g., 
Davis, 2013; Israelashvili et al., 2012). According to self-perception theory (Bem, 1972), 
self-evaluation is shaped by interactions with others. SNS platforms, especially those pop-
ular among Chinese adolescents like Kwai and TikTok, provide opportunities for self-pres-
entation and feedback. However, the anonymity of these platforms allows adolescents to 
present idealized or alternate identities, leading to a fragmented self-concept and reduced 
self-concept clarity (Zhang et al., 2016). On the other hand, consistent with prior research 
(Findley, 2013; Thomas & Gadbois, 2007), this study confirms that T1 self-concept clarity 
positively predicts adolescents’ T2 learning engagement. Previous research indicates that 
students with clearer self-concepts tend to exhibit stronger learning engagement because 
they are typically better at setting clear goals (Liang, 2020) and adopting deeper learning 
strategies (Gadbois & Sturgeon, 2011). According to Self-Determination Theory (Ryan & 

Fig. 2   Moderating effect of perceived social support on the relationship between SNS use and learning 
engagement
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Deci, 2000), this phenomenon may arise from the fact that when students set goals aligned 
with their self-concept, this alignment satisfies their basic psychological need for auton-
omy, which in turn enhances intrinsic motivation and boosts cognitive engagement and 
task persistence in learning activities.

Previous research has pointed out that most studies on self-concept clarity have been 
conducted with college student samples, which may lead to a ceiling effect in academic 
performance assessments (Findley, 2013). College students typically exhibit stable and 
high levels of academic performance, leaving little room for variability, which limits the 
ability to detect the influence of psychological traits like self-concept clarity. In contrast, 
examining this relationship in middle school students, who are still undergoing signifi-
cant cognitive, emotional, and academic development, offers more nuanced insights into 
how self-concept clarity affects academic performance. This study confirmed that the 
relationship between self-concept clarity and learning engagement also applies to middle 
school students. In addition, as the path coefficient from T1 learning engagement to T2 
self-concept clarity was significant, this study further revealed a bidirectional relationship 
between self-concept clarity and learning engagement. According to expectancy-value the-
ory (Eccles, 2009), when students experience success in learning, external recognition and 
positive feedback regarding their abilities can enhance their academic self-concept.

The results of the moderated mediation model revealed that T1 perceived social sup-
port did not significantly moderate the relationship between T1 SNS use and T2 learning 
engagement, thus not supporting Hypothesis 3. This suggests that while adolescents with 
limited offline social support may be more motivated to seek online interactions (McK-
enna & Bargh, 1999), school-related constraints (Qin & Wang, 2022) prevent them from 
becoming overly immersed in SNS use, thereby mitigating its potential negative impact on 
learning engagement. Similarly, for adolescents with strong offline social support, although 
they may also gain social support online (Meng et al., 2016), the relatively low relevance of 
online interactions to academic pursuits (Kirschner, 2015) means that online social capital 
does not enhance their learning engagement.

The analysis also indicated that T1 perceived social support significantly moderated the 
relationship between T1 SNS use and T1 self-concept clarity. Specifically, among adoles-
cents with lower levels of perceived social support, SNS use significantly and negatively 
predicted self-concept clarity. In contrast, this relationship was non-significant among 
those with higher levels of perceived social support. These findings are consistent with 
prior research suggesting that individuals who lack adequate offline social support tend 
to seek interpersonal connection and affirmation through online platforms (Shillair et al., 
2015). However, the anonymous and impersonal nature of many online environments may 
encourage users to present identities that differ from their real selves, which can lead to 
self-concept fragmentation and decreased clarity (Valkenburg & Peter, 2011).

Existing literature offers mixed findings regarding the role of high offline social sup-
port in the association between SNS use and self-concept clarity. On one hand, some stud-
ies suggest that individuals with high offline social support are more likely to use SNSs 
to maintain existing real-life relationships (Ivcevic & Ambady, 2013; Meng et al., 2016). 
In these contexts, where online interactions are rooted in authentic social ties, individuals 
may be more likely to engage in authentic self-presentation and receive emotional support 
through positive feedback such as likes and comments, which can enhance self-concept 
clarity (Wang et al., 2022). On the other hand, other studies argue that adolescents with 
ample offline support may already have a stable self-identity, and frequent self-exploration 
on SNSs in this context may actually hinder identity development (Huang, Wang, & Jing, 
2024). This study finds that high levels of offline social support serve as a protective factor, 
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buffering the potential negative effects of SNS use on adolescents’ self-concept develop-
ment. This supports the buffering hypothesis of social support (Miloseva et  al., 2017), 
which suggests that perceived offline resources can provide emotional reassurance and cog-
nitive support, helping individuals withstand the negative impact of online experiences on 
self-perception. This highlights the cognitive protective function of offline social support.

Notably, this protection demonstrates clear boundaries. Specifically, the moderating 
role of perceived social support is evident only at the cognitive level (self-concept clar-
ity) and does not extend to behavioral outcomes such as learning engagement. The mod-
erated mediation effect was not significant, indicating that while social support can mit-
igate the negative cognitive effects of SNS use, this effect does not effectively translate 
into improved academic behavior. This may be due to the relatively weak influence of self-
concept clarity on learning engagement (β = 0.14), falling short of the threshold needed 
for cognitive changes to drive behavioral outcomes. Additionally, adolescents’ self-concept 
measured at Time 1 may have recovered by Time 2, especially among those with a strong 
growth mindset (Burnette et al., 2019). These individuals may reduce the harm of upward 
social comparison (Jarman et  al., 2021) by reframing their ability beliefs and enhancing 
self-efficacy, resulting in minimal impact on learning engagement.

Previous research on the causal relationships between SNS use, self-concept clarity, 
and learning engagement has focused mainly on college students and used cross-sectional 
designs. This study extends the existing literature by employing a longitudinal approach 
to investigate these relationships in adolescents. Furthermore, whereas prior studies have 
often examined the influence of SNS use on learning from the perspective of social capi-
tal accumulation or cognitive resource allocation (e.g., Park et al., 2022; Tafesse, 2020), 
the present study emphasizes the role of self-concept formation and its implications for 
academic performance. By examining self-concept clarity as a mediator from a self-aware-
ness development perspective, this research highlights the combined importance of online 
social interactions and offline support from family and school in shaping adolescents’ self-
concept and promoting their learning engagement.

Limitations and future research

This study has several limitations that should be considered. First, the study focused exclu-
sively on Chinese adolescents, so the generalizability of the findings to other populations 
remains to be determined. Future research should expand the sample size and include par-
ticipants from diverse cultural backgrounds to verify the stability and replicability of the 
conclusions.

Second, this study only measured the intensity of SNS use among adolescents. How-
ever, existing research suggests that specific activities on SNS (such as authentic self-pres-
entation or virtual self-presentation) are crucial internal mechanisms through which SNS 
use affects individuals’ self-concept and academic performance (Zhao, 2017). Additionally, 
different motivations for using SNS may also lead to varying psychological and academic 
outcomes (Šporčić & Glavak-Tkalić, 2018). Future research should investigate the specific 
activities adolescents engage in on SNS and their motivations for using SNS, which would 
provide a more detailed and precise understanding of how SNS use impacts adolescents’ 
academic performance.

Third, while this study acknowledges the potential role of social comparison pro-
cesses in the relationship between SNS use and self-concept clarity, as discussed in the 
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introduction (e.g., Jarman et  al., 2021; Zhang et  al., 2024), its current design did not 
directly measure or disentangle the specific mechanisms through which social comparison 
operates. Future research could explicitly integrate measures of social comparison (e.g., 
upward/downward comparisons, comparison frequency, and comparison orientation) to 
clarify its mediating or moderating role in this complex relationship. This would provide a 
more nuanced understanding of how SNS use influences changes in self-perception.

Lastly, although offline social support significantly buffered the negative impact of SNS 
use on self-concept clarity, this moderating effect did not result in a significant moder-
ated mediation. One possible explanation is the relatively weak longitudinal effect of self-
concept clarity at Time 1 on learning engagement at Time 2, six months later. Previous 
cross-sectional research has shown a moderate correlation between self-concept clarity and 
learning engagement (e.g., Liu et al., 2023; β = 0.33), suggesting that the influence of cog-
nitive factors on learning behaviors may diminish over time. This attenuation underscores 
the need for further exploration of the mechanisms underlying this change. Future research 
could investigate additional behavior-related mediators, such as the use of learning strate-
gies (e.g., Gadbois & Sturgeon, 2011), to better map the pathway from self-cognition to 
learning behaviors. Furthermore, potential compensatory mechanisms, such as a growth 
mindset, might help sustain learning engagement in the absence of social support (Burnette 
et al., 2019), providing valuable insights for refining theoretical models on how SNS use 
affects adolescent development.
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Current themes of research:

The corresponding author and first author of this submission is Dr. Jingjing Chen, who has been 
conducting research on adolescent academic achievement. In recent years, her work has focused on two 
main themes: the relationship between social class and academic achievement among adolescents, and 
the impact of Internet use on adolescents’ academic achievement.

In the past five years, Dr. Chen has published three academic papers on social class and academic 
achievement [1–3]. These include the article titled “Why middle school students from low 
socioeconomic status families struggle to achieve academic success: The multiple mediating roles 
of educational values and future orientation,” published in the Chinese journal *Educational Science 
Research* [1], and “Poverty stifles ambition: The role of self-efficacy and perceived social fairness in 
the future orientation of adolescents from financially disadvantaged families,” published in the English 
journal *Youth & Society* [2]. These three papers have collectively been cited 51 times.

Building on this research, Dr. Chen has conducted a series of surveys over the past two years regarding 
Internet use and academic achievement among adolescents. She has published three related articles 
in Chinese and English journals [4–6]. These include “The effects of passive social networking site 
use on middle school students’appearance anxiety,” published in the Chinese journal *Chinese Health 
Service Management* [4], and “Internet use and academic achievement among Chinese adolescents: 
Examining the mediating role of future orientation in a rural-urban dual system,” published in the 
English journal *Psychology Research and Behavior Management* [5]. To date, these three articles 
have been cited 35 times.

The three published papers [4–6] are closely related to the current submission. They explored how 
internet use impacts Chinese adolescents’ academic achievement, providing theoretical and empirical 
foundations for the research presented in this submission.
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