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ABSTRACT: Background: Interpersonal alienation has increasingly been recognized as a salient risk factor affecting
university students’ psychological adjustment and life satisfaction. Guided by Social Identity and Self-Categorization
theories, this study examines how alienation influences life satisfaction through the mediating roles of social identity
and hope. Methods: This study surveyed 492 Taiwanese undergraduate students (53.7 percent female, mean age
21.08 years) from 60 universities using convenience sampling in May 2023. Data were collected through an online
questionnaire distributed via faculty-managed teaching media platforms. Measures included perceived social identity,
state hope, interpersonal alienation, and life satisfaction. All instruments were adapted from validated scales, translated
into traditional Chinese through back-translation, and reviewed by experts to ensure content validity and cultural
relevance. Statistical analyses were conducted using SPSS 20 and SmartPLS 4.0. Results: Harman’s single-factor test
indicated no significant common method bias. Measurement model analyses demonstrated satisfactory reliability,
convergent validity, and absence of multicollinearity. All four hypothesized paths were supported: interpersonal
alienation negatively predicted life satisfaction, with perceived social identity and hope serving as individual and
sequential mediators. The model explained 10.5% of the variance in social identity, 25.3% in hope, and 49.6% in life
satisfaction. Group comparisons revealed that male students reported significantly higher hope and life satisfaction
than females, and first-year students experienced greater alienation than upper-level peers. Conclusion: This study
elucidates how interpersonal alienation undermines life satisfaction among university students and highlights the
protective roles of social identity and hope. Findings underscore the importance of fostering psychological resources
that promote resilience and well-being. The results offer practical implications for designing educational programs
that enhance students’ sense of belonging, optimism, and emotional strength. These insights contribute to a deeper
theoretical understanding of the mechanisms linking alienation and life satisfaction and inform strategies to support
student adaptation and flourishing in higher education.

KEYWORDS: Interpersonal alienation; perceived social identity; perceived hope; satisfaction with life; sequential
mediation model

1 Introduction

Social Identity Theory explains how group membership shapes self-perception and behavior [1].
Self-Categorization Theory further highlights how group identification dynamically influences cognition
and actions [2]. These theories inform our framework linking alienation, social identity, hope, and life
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satisfaction. Interpersonal alienation has emerged as a serious issue for mental health and adaptation [3-5].
It is linked with self-perception and trust in others [6]. Among university students, alienation often stems
from barriers with instructors, coursework, and peers [7], and these stressors reduce life satisfaction [8-10].
The COVID-19 pandemic further heightened alienation through remote learning and social distancing [5,7],
with adverse effects on psychological health and life satisfaction [11,12]. These conditions highlight the
importance of protective psychological resources. Recent studies emphasize social identity as a key factor
explaining loneliness and alienation [13]. Isolation during online learning transitions weakened social
identity, intensifying loneliness [13]. Social identity promotes connectedness and meaning [14], and
interventions confirm its role in reducing loneliness and depression [15]. Perceptions of social standing
and hope relate to lower alienation and higher life satisfaction [6,16]. Online social activities can enhance
support and self-worth, improving life satisfaction [17]. Loneliness has also been linked to resilience and
Internet addiction [18], suggesting that stronger social bonds may benefit psychological health. Despite
growing evidence, debates remain about whether well-being shapes social identity formation. Following
theory and prior findings, we conceptualize alienation as an antecedent that reduces social identity and life
satisfaction. We therefore test direct, indirect, and sequential mediation pathways. Positive emotions are
essential in building hope and life satisfaction [19]. Hope has been identified as a key link between group
identification and group status [20]. Support and reduced hopelessness further buffer negative events,
reinforcing hope’s role in resilience [12]. Supportive academic settings, social ties, and hope are critical
for improving student well-being [21-24]. These insights suggest educators should promote belonging
and future-oriented thinking [23,24]. In summary, prior work has examined alienation, social identity,
hope, and life satisfaction separately, but rarely within one framework. The present study integrates these
variables, tests sequential mediation (alienation — social identity — hope — life satisfaction), and provides
evidence from Taiwanese university students, as illustrated in Fig. 1.

perceived social identity > perceived hope

interpersonal alienation > satisfaction with life

Figure 1: Research framework model for the current study.

2 Literature Review and Research Hypotheses

2.1 Theoretical Foundations: Social Identity, Self-Categorisation, and the Role of Interpersonal
Alienation

Social Identity Theory posits that individuals derive their self-concept from personal characteristics
and their membership in social groups, such as those defined by nationality, gender, or organizational
affiliation [25-27]. This sense of group identification substantially influences self-esteem and psychological
well-being, shaping attitudes and behaviors toward both in-groups and out-groups. Social comparison
processes, where individuals emphasize their group’s superiority while derogating other-groups, are central
mechanisms that enhance self-worth and social identity.

Building upon these principles, Self-Categorisation Theory further explains how individuals classify
themselves into social categories in response to situational cues, with the salience of particular identities
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dynamically shaping cognition, emotion, and behavior [27,28]. Together, these theories provide a comprehensive
framework for understanding the formation of self-identity within social environments and offer essential
context for exploring psychological health issues among university students.

Recent research has increasingly focused on loneliness and alienation as prominent psychological
concerns for university students. From the perspective of social identity theory, difficulties in integrating
into social groups can intensify feelings of loneliness and alienation, with negative consequences for mental
health. Conversely, stronger social identification has been shown to buffer these adverse effects [29].
Empirical studies further support this theoretical view; for example, research on Finnish university students
revealed that uncertainty about future social roles and low group identification significantly heighten
experiences of loneliness and alienation [30]. In African contexts, a lack of belonging and experiences
of social exclusion among young university students have been linked to higher rates of depression and
suicidal ideation [31]. Notably, the global COVID-19 pandemic, despite advances in digital interaction
and artificial intelligence, has not replaced the psychological support derived from fundamental social
interactions and identity affirmation [32].

According to Social Identity Theory and Self-Categorisation Theory, group identification is gradually
internalized through interpersonal interactions and a sense of belonging [25,27,28]. However, experiences
of self-alienation within these interactions may diminish motivation and capacity for group affiliation,
thereby impeding social identity development [33]. Persistent exposure to exclusion or marginalization can
foster self-categorisation as an outsider, which in turn lowers self-esteem and exacerbates psychological
distress. This body of evidence positions interpersonal alienation as an antecedent in the pathway toward
social identity construction, particularly within campus contexts. For example, feelings of separation have
been shown to predict alienation and low belonging among university students [34].

In contrast, higher levels of social and psychological alienation are associated with reduced emotional
stability and lower academic engagement [35]. Differences in social identity markers such as ethnicity,
gender, and religion further influence interpersonal interactions and group belonging, with greater
in-group similarity facilitating more positive relations [36,37]. Although some studies have suggested a
bidirectional predictive relationship between social identity and interpersonal alienation, the evidence
more strongly supports the antecedent role of alienation [38,39]. These findings highlight the critical
importance of strengthening and diversifying social identities as protective factors for mental health and
life satisfaction [40]. Interdisciplinary research also shows that open community activities such as campus
art and sports can foster group identity and reduce loneliness and alienation [41]. That cross-cultural
mobility and digital community participation exhibit robust bidirectional predictive relationships between
identity and loneliness or alienation [38,39].

Synthesizing this literature reveals that individual characteristics and structural factors, including social
identity positioning, group support, and experiences of identity mobility, shape loneliness and alienation
among university students. The present study builds on these theoretical foundations by employing
structural equation modeling to examine the interconnected pathways among Taiwanese undergraduates’
self-alienation, social identity, hope, and life satisfaction, thereby addressing gaps in East Asian higher
education research and informing future policy and practice.

When examining the impact of social relationships on mental health, it is essential to distinguish
conceptually and operationally between interpersonal alienation, loneliness, and social isolation.
Interpersonal alienation is a subjective experience of detachment in interactions with others, characterized
by estrangement, indifference, or loss of connection, often resulting from diminished trust, fractured
identification, or role confusion [42]. In contrast, loneliness represents a subjective emotional state arising
from dissatisfaction with the quality or quantity of one’s social relationships, even within a sufficient social
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network [43]. On the other hand, social isolation denotes an objective lack of social network, measured
by indicators such as frequency of social contact, household size, or social activity participation [44].
Although these constructs can coexist, each is associated with distinct psychological outcomes. For instance,
interpersonal alienation and existential isolation more strongly predict conspiracy beliefs and social distrust
than loneliness does [42], and social isolation can occur without loneliness, and vice versa, underscoring
the need for differentiated measurement and conceptual clarity [45].

In light of these distinctions, this study adopts the Interpersonal Alienation Scale [46], developed for
Chinese adolescents and validated in university contexts, to capture subjective experiences of disconnection.
This approach distinguishes interpersonal alienation from the more structural Contextual Alienation
Scale [47], which emphasizes powerlessness and institutional alienation, making the former more
appropriate for the present focus on interpersonal disconnection among Taiwanese students.

2.2 The Relationship between Interpersonal Alienation and Satisfaction with Life

Interpersonal alienation is increasingly recognized as a critical factor undermining life satisfaction,
particularly among university students navigating rapid social and cultural transitions. Although numerous
studies have examined the antecedents and consequences of alienation, psychological factors have
consistently emerged as more influential than physical or environmental aspects. For example, Ahern and
Norris [48] demonstrated that psychological elements are the primary drivers of interpersonal alienation
in residential environments, rather than physical factors. Similarly, Chen et al. [49] identified a negative
correlation between alienation and life satisfaction, highlighting the psychological roots of alienation.

A growing body of research underscores the influence of broader social changes in shaping both
alienation and life satisfaction. For instance, globalization has intensified cross-cultural interactions and
conflicts, exacerbating alienation through increased cultural barriers and reducing life satisfaction in
multicultural contexts [3-5]. These findings highlight the need to consider individual psychological factors
and macro-social influences when examining the link between alienation and well-being.

Hope is a crucial protective factor in the psychological mechanisms mediating this relationship.
Merolla et al. [50] found that deficits in hope are significantly associated with increased conflict and weakened
social ties, ultimately diminishing life satisfaction. Bonetti et al. [20] further demonstrated that hope can enhance
low-status members’ life satisfaction by reinforcing in-group identification. Chang and Caino [19] argued that
positive emotions nurture hope, elevating adult life satisfaction. Turan et al. [51] confirmed that the positive
effect of mental health on life satisfaction is strengthened when hope acts as a mediator.

Self-perception and social interaction patterns also play significant roles in this context. Caselman and
Self [6] reported that negative self-perceptions promote social avoidance, lowering life satisfaction. The
detrimental impact of alienation on psychological health has been well documented: Haslam et al. [52]
linked alienation with adverse psychological outcomes, and Kneipp et al. [53] identified anxiety and
depression related to alienation as primary factors reducing life satisfaction, particularly among first-year
university students.

These findings highlight the complex and multifaceted pathways connecting interpersonal alienation
and life satisfaction. While the literature documents robust associations across diverse populations and
contexts, the present study extends this inquiry by focusing on Taiwanese university students exposed to
distinctive cultural and educational pressures. Integrating cross-cultural and psychological perspectives,
the current research seeks to clarify how interpersonal alienation, hope, and social identity influence life
satisfaction in this setting.

Hypothesis 1: There is a negative correlation between interpersonal alienation and life satisfaction.
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2.3 The Mediation Role of Social Identity in the Relationship between Feelings of Interpersonal
Alienation and Life Satisfaction

Social identity has been identified as a pivotal mechanism through which individuals mitigate the
adverse effects of interpersonal alienation, especially in culturally diverse and dynamic environments. A
substantial body of research demonstrates that perceived social identity is a psychological buffer, reducing
feelings of estrangement arising from cultural differences and facilitating greater well-being [3,4]. For
instance, Ahern and Norris [48] identified social identity as a critical factor in alleviating alienation within
multicultural contexts, providing empirical support for the notion that a strong sense of group belonging
fosters resilience against exclusion and marginalization.

Theoretical perspectives further highlight the role of social identity. Seeman [54] emphasized that
robust social identities can substantially reduce alienation during stressful periods, underscoring the
protective value of group identification against psychological strain. This function extends beyond stress to
broader domains of psychological health. Recent studies indicate that social support networks, frequently
grounded in shared social identities, foster altruistic behavior and trust, which are essential for sustaining
life satisfaction [24,55].

The modern complexity of this relationship is further illustrated through the interplay between online
behaviors, self-evaluation, and social identity. Qian et al. [17] showed that online social engagement
can positively influence life satisfaction by enhancing perceived social support and core self-evaluation,
highlighting the evolving nature of social identity in digital contexts. In contrast, Yuan et al. [56] associated
lower self-esteem with increased loneliness and social avoidance, underscoring the protective role of social
identity for psychological well-being. Additional evidence suggests that individuals with higher levels of
hope and self-esteem are more likely to form positive interpersonal connections, leading to increased life
satisfaction [57]. Conversely, diminished hope correlates with everyday conflict, relational discord, and
weakened social bonds, intensifying alienation [50].

Educational environments represent a particularly salient context for observing these effects. Alienation
within schools and universities, evident through low student engagement, poor well-being, destructive
behaviors, and reduced academic performance, has eroded life satisfaction [58,59]. Caselman and Self [6]
further highlighted the centrality of self-perception and interpersonal trust in shaping social interactions
and subjective well-being. Building on this, Snyder et al. [60] and Engestrom and Sannino [61] emphasized
overcoming alienation through active social participation and cultivating perceived social identity,
identifying these strategies as effective means for enhancing students’ life satisfaction.

These findings indicate that social identity functions not merely as a static sense of group belonging but
as a dynamic and multifaceted mediator actively shaping the relationship between interpersonal alienation
and life satisfaction. By examining this mediation mechanism in Taiwanese university students, the present
study seeks to deepen the understanding of how social identity may be leveraged to support psychological
health and resilience in increasingly complex social contexts.

Hypothesis 2: Perceived social identity mediates the relationship between interpersonal alienation and life
satisfaction.

2.4 The Mediation Role of Perceived Hope in the Relationship between Interpersonal Alienation and
Life Satisfaction

Perceived hope is increasingly recognized as a central psychological resource that can buffer individuals
against the adverse effects of alienation and promote life satisfaction. Recent research underscores the
importance of social support systems, particularly those based on community-oriented moral identity, in
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reducing feelings of alienation and fostering perceived hope through peer recognition and validation [24]. This
highlights the importance of social environments that actively nurture hope to address social disconnection.

At the interpersonal level, Afridi et al. [55] demonstrated that interpersonal trust is closely linked to
altruistic behaviors, suggesting that supportive social interactions mitigate alienation and bolster perceived
hope. These findings suggest that hope is not simply an individual trait but co-constructed through
reciprocal relationships and trust within social networks.

Within educational settings, the mediating effect of hope becomes particularly pronounced. Stephanou
and Athanasiadou [62] demonstrated that teachers who exhibit high hope tend to enhance students’
interpersonal relationships, psychological resilience, and social engagement. Furthermore, Liu et al. [12]
found that perceived social support and lower levels of hopelessness mediate the impact of adverse life
events on self-identity formation, emphasizing hope’s critical role in psychological adjustment.

Emotional intelligence is another attribute closely associated with hope. Zhao et al. [11] Higher
emotional intelligence enhances students’ interpersonal competence and reduces anxiety, directly improving
life satisfaction and highlighting hope’s central role in psychological well-being.

Empirical evidence also supports hope’s role in mitigating academic and social stressors. For example,
Stephanou and Athanasiadou [62] showed that perceived hope can reduce academic stress, increase learning
motivation, and promote positive social interactions. Additionally, Barber et al. [63] and Skinner et al. [64]
emphasized that hope substantially improves life satisfaction by fostering feelings of success and belonging.
Jietal. [23] provided further support by showing that individuals with higher levels of hope are more likely
to adopt proactive coping strategies, receive greater social support, and ultimately experience increased
life satisfaction.

Collectively, these findings illustrate that perceived hope mediates the adverse effects of interpersonal
alienation and serves as a dynamic resource for adaptive coping, psychological resilience, and fulfillment in
academic and social domains. Investigating this mediating pathway among Taiwanese university students,
the current study extends the literature by highlighting hope as a critical mechanism for promoting life
satisfaction amid alienation.

Hypothesis 3: Perceived hope mediates the relationship between interpersonal alienation and satisfaction

with life.

2.5 The Sequential Mediation Role of Social Identity and Perceived Hope in the Relationship
between Feelings of Interpersonal Alienation and Life Satisfaction

A more complete understanding of the relationship between interpersonal alienation and life
satisfaction can be achieved by considering the sequential mediating roles of perceived social identity and
hope. Social identity is a foundation for psychological safety and social connectedness, enabling individuals
to feel part of a larger collective, thus fostering positive emotions, reducing loneliness, and mitigating
interpersonal alienation [7,8,16,49,52]. Developing a strong group identity provides greater belonging and
psychological resources that help buffer against stress and isolation.

Such positive social connections foster higher expectations for the future and greater motivation to
engage actively in social environments [6]. Empathetic interactions and peer validation are also critical,
fulfilling emotional needs and significantly enhancing life satisfaction [65]. Within educational contexts,
strong student-teacher—peer relationships are essential for improving academic achievement, psychological
well-being, and hope, especially when students encounter academic and developmental challenges [66-69].

Enhancing social support through positive relationships promotes altruistic behaviors, reinforces a
sense of group moral identity, and fosters reciprocity and mutual recognition within the community [24].
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This interplay between social identity and social support significantly strengthens perceived hope, as
students benefit from positive peer acknowledgment and robust community support [23].

Recent studies have clarified the interconnected roles of these mediators. For example, Pei and Zaki [21]
highlighted the essential role of supportive relationships in promoting mental health and happiness,
cautioning that young adults underestimating their peers’ empathy may withdraw from meaningful
interactions, thereby exacerbating alienation. Similarly, Hou et al. [22] found that a strong sense of meaning
in life reduces depression through a sequential process: first, by decreasing interpersonal alienation, and
subsequently, by increasing life satisfaction, thus illustrating the joint influence of social identity and hope.

Building upon the evidence for Hypotheses 1, 2, and 3, perceived social identity plays a primary role in
reducing interpersonal alienation and enhancing psychological health while facilitating the development of
perceived hope. Hope, as a representation of positive expectations for the future, not only directly improves
life satisfaction but also serves as a critical buffer against the adverse effects of alienation [6,61,62,64]. The
proposed model, therefore, conceptualizes the pathway from interpersonal alienation to life satisfaction as
a sequential process in which social identity and hope function as key psychological mediators.

Hypothesis 4: Perceived social identity and perceived hope sequentially mediate the relationship between
interpersonal alienation and life satisfaction.

3 Methods

3.1 Participants and Procedures

The participants in this study were exclusively undergraduate students holding Taiwanese citizenship
and enrolled in 126 universities across Taiwan in 2023; international students were not included in the
sample. The study specifically targeted domestic students to ensure cultural consistency and class-based
identity relevance in Taiwanese higher education. Any implications of this sampling criterion for the
generalizability of the findings are discussed in the Limitations section.

Sample size estimation was conducted during the research planning phase to minimize Type I and Type II
errors [70]. Using G*Power 3.1.9.6 and parameters including four latent variables, eighteen observed variables,
a significance level of 0.05, power of 0.80, and an effect size of 0.10 [71], the minimum required sample size was
calculated as 125 participants. Data collection took place in May 2023 via convenience sampling, a common
approach in academic research with specific populations, characterized by voluntary participation and high
accessibility [72,73]. The online survey was distributed through social media platforms such as Instagram,
Facebook, and LINE groups managed by university faculty and digital education platforms.

This research was conducted according to the ethical standards of institutional and national research
committees, the 1964 Declaration of Helsinki and its subsequent amendments, or comparable ethical
standards. Before participating, all respondents were required to read and electronically sign an informed
consent form, which detailed the study’s purpose, voluntary participation, confidentiality measures, and data
withdrawal options. All survey items were mandatory, with built-in validation to ensure data completeness
and accuracy. A rigorous data screening process excluded 32 invalid responses (e.g., duplicates, patterned
answers), resulting in a final valid sample of 492 undergraduate students from 60 universities. This sample
size adhered to recommendations by Gorsuch [74], including a minimum of 100 valid cases.

The participants included 228 males (46.3%) and 264 females (53.7%); 84 freshmen (17.1%), 104
sophomores (21.1%), 138 juniors (28.0%), and 166 seniors (33.7%). Study fields were divided into natural
sciences and medicine with 83 participants (16.9%), humanities and social sciences with 191 participants
(38.8%), and other fields with 218 participants (44.3%). The age range of participants was 18 to 26 years,
with an average age of 21.08 years.
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3.2 Measures

The questionnaire was adapted from instruments published in international academic journals. All
scales were formally translated and back-translated into traditional Chinese by bilingual professors,
following a standardized back-translation protocol [75]. Subsequently, five subject-matter experts reviewed
and revised the translations to ensure content equivalence, cultural appropriateness, and clarity. This
translation process aligns with best practices in cross-cultural research. Table 1 shows all items for the
primary constructs measured in this study.

3.2.1 Perceived Social Identity Scale

This study operationalizes perceived social identity as class identity, given its contextual salience in
Taiwanese higher education. This operationalization is grounded in evidence showing that social class plays
a central role in shaping students’ educational experiences and peer interactions within Taiwan’s higher
education system. The class-based grouping of students reflects broader social structures and functions as a
key site of educational inequality and socialization. Research has shown that despite the massification of
higher education, social class continues to influence access to quality education and institutional resources,
highlighting class as a meaningful and salient dimension of student identity in university contexts [76].
Furthermore, Li [77] found that students’ perceptions of their school experiences are shaped by their family’s
socioeconomic background, affecting peer relationships and personal identity formation, reinforcing the
relevance of class identity as an operative and observable form of social identity in university life. The
scale, revised by Wang et al. [78], includes three items rated on a 5-point Likert scale (1 = strongly disagree,
5 = strongly agree). Higher scores reflect stronger perceived class identity.

“Perceived social identity” in this research refers specifically to class identity, consistent with the
class-centered group organization in Taiwanese universities. The study’s limitations further discuss this

operationalization.
Table 1: Measure models for measures (N = 492).
Scale I;’;“ Item FL VIF Alpha CR AVE
Int 1 1A1 I feel very lonely. 0.887  2.605
rAlAiireprztsi%rxlla 1A2 I often feel left out of things that others are doing. 0.886  2.394 0868 0909 0715
Scale [46] 1A3 I feel that my family is not as close to me as I would like. 0.711 1.578 : ’ ’
cate 120 1A4 I often feel alone when I am with other people. 0.885  2.463
Perceived Social SIt My position as a member of my class is very important to me. ~ 0.843  1.727
Identity Scale [75] SI2 I am the type of person who likes to engage with my class. 0.876 ~ 2.013  0.821  0.893  0.736
y SI3 Class activities play an important part in my life. 0.855  1.845
SH1 IfI sh01'11d find myself in a jam, I could think of many ways to 0774 2071
escape it.
SH2 At the present time, I am energetically pursuing my goals. 0.838  2.761
The State Hope SH3 Eil:;}re are lots of ways around any problem that I am facing 0812 2304 0902 0925  0.672
Scale [79] SH4 Right now, I see myself as being pretty successful. 0.784  1.742
SH5 I can think of many ways to reach my current goals. 0.879  3.084
SH6 At this time, I am meeting the goals that I have set for myself. ~ 0.827  2.766
SL1 In most ways, my life is close to my ideal. 0.865  2.479
Satisfaction with SL2 The conditions of my life are excellent. 0.792  2.065
Life Scal [\;;)] SL3 I am satisfied with my life. 0.910  3.586  0.897 0924  0.710
¢ ocale SL4 So far, I have gotten the important things I want in life. 0.860  2.567
SL5 If I could live my life over, I would change almost nothing. 0.780  1.899

Note: FL, factor loadings; VIF, variance inflation factor; CR, composite reliability; Alpha, Cronbach’s «; AVE, average variance
extracted.
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3.2.2 The State Hope Scale

The State Hope Scale, revised by Snyder et al. [79], measures perceived hope and consists of six items
rated on an 8-point Likert scale (1 = strongly disagree, 8 = strongly agree). Higher total scores indicate
greater hopefulness.

3.2.3 Interpersonal Alienation Scale

The Interpersonal Alienation subscale of the Adolescent Alienation Scale, developed by Yang et al. [46],
was employed to assess subjective feelings of interpersonal alienation. This scale contains four items rated
on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree), with higher scores denoting greater
alienation. The Chinese version has demonstrated good reliability and validity in local student populations.

3.2.4 Satisfaction with Life Scale

The Satisfaction with Life Scale [80], revised for Chinese-speaking university students, includes five
items rated on a 7-point Likert scale (1 = strongly disagree, 7 = strongly agree). Higher scores reflect higher
life satisfaction.

3.3 Statistical Analyses

Descriptive statistics (means, standard deviations, frequencies) were computed using SPSS 20 (IBM
Corp., Armonk, NY, USA) to describe the sample’s demographic characteristics. Pearson’s correlation
coefficients were calculated to examine the relationships among research variables. Differences in categorical
variables (e.g., gender, academic year) were assessed using independent sample t-tests and one-way ANOVA.

Standard method bias was assessed via Harman’s single-factor test following Podsakoff et al. [81].
Partial least squares structural equation modeling (PLS-SEM) was conducted using SmartPLS 4.0, chosen
for its suitability for prediction-oriented research [82]. PLS-SEM analyses followed a two-step approach:
(1) measurement model assessment, including reliability (Cronbach’s «), convergent validity (average
variance extracted), and multicollinearity diagnostics using variance inflation factor (VIF); and (2) structural
model evaluation for hypothesis testing and predictive validity. In PLS-SEM, VIF is primarily used to check
for multicollinearity and ensure construct independence within the model.

4 Result
4.1 Assessment of the Extent of Common Method Variance

Harman’s single-factor test used unrotated exploratory factor analysis to assess potential standard
method bias. Four factors with eigenvalues greater than one were extracted. The first factor accounted for
42.62% of the total variance, which is below the recommended threshold of 50% [81]. This finding suggests
that common method bias was not a significant concern in this study [83].

4.2 Measurement Model

Model testing was conducted in three steps. First, item reliability was examined by maintaining a
threshold of 0.70 for factor loadings [84]. Second, convergent validity was assessed by analyzing the average
variance extracted (AVE), with a recommended threshold of 0.50 [85]. Third, internal consistency reliability
was evaluated to ensure that the composite reliability (CR) scores exceeded 0.70 [84,85]. Based on these
criteria, Table 1 presents the results of the measurement model.

Additionally, each item’s VIF was calculated to assess multicollinearity. VIF measures the degree to
which an indicator is explained by other indicators within the same construct, with values greater than 5
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indicating potential collinearity issues [82,86]. In the context of PLS-SEM, low VIF values suggest that the
measurement items do not overlap excessively in their explanation of the latent variable, thereby supporting
the discriminant validity of the scale. In this study, all item VIF values were below 5, indicating the absence
of problematic collinearity in the measurement model.

4.3 Structural Model Fit Indices

Table 2 shows the overall fit indices of the structural equation model. The listed indices are Chi-square,
degrees of freedom (df), root mean square error of approximation (RMSEA), comparative fit index (CFI),
goodness of fit index (GFI), and standardized root mean square residual (SRMR). According to established
criteria, an RMSEA value less than 0.08 [87,88], a CFI greater than 0.90 [87,88], and an SRMR below 0.08 [87]
are generally regarded as indicative of an acceptable model fit. For the GFJ, a value above 0.90 is commonly
cited as the threshold for acceptable fit [87-89]; however, recent literature suggests that GFI should be
interpreted cautiously due to its sensitivity to sample size and model complexity. In the present analysis,
the estimated model achieved an RMSEA of 0.075, a CFI of 0.935, a GFI of 0.904, and an SRMR of 0.054. All
reported indices fall within the recommended thresholds, indicating satisfactory fit of the structural equation
model and supporting the model’s suitability for subsequent structural analysis, as detailed in Table 2.

Table 2: Model Fit Indices (N = 492).

Fit Index Estimated Model Recommended Criteria Scholarly References
X 483.374 - -
df 129 - -
p-value < 0.001 - -
x3/df 3.747 - -

RMSEA 0.075 <0.080 Hu & Bentler, 1999 [87]; Kline, 2023 [89]
CHL 0.935 >0.900 Hu & Bentler, 1999 [87]; Kline, 2023 [89]
GFI 0.904 >0.900 Joreskog & Sérbom, 1993 [89]

SRMR 0.054 <0.080 Hu & Bentler, 1999 [87]

Note: df, degree of freedom; RMSEA, root mean square error of approximation; CFI, comparative fit index; GFIL, goodness of fit
index; SRMR, standardized root mean square residual.

4.4 Discriminant Validity

Discriminant validity was tested using the heterotrait-monotrait ratio (HTMT) approach [90].
According to the guidelines, an HTMT value above 0.85 may indicate inadequate discriminant validity [88].
As shown in Table 3, all HTMT values were below this threshold, indicating sufficient discriminant validity
among the constructs.

Table 3: Discriminant validity Heterotrait-monotrait ratio (HTMT) of correlations (N = 492).

Variables 1 2 3 4
1. interpersonal alienation

2. perceived hope 0.312

3. satisfaction with life 0.503 0.664

4. social identity 0.366 0.545 0.596

4.5 Hypothesis Testing

Structural model analysis and hypothesis testing were performed using SmartPLS 4.0. Path coefficients
and their statistical significance were evaluated using the bootstrapping procedure with 5000 resamples [91].
As shown in Fig. 2 and detailed in Table 4, the results provide empirical support for all four hypothesized
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relationships. Specifically, interpersonal alienation was significantly and negatively associated with life
satisfaction (3 = —0.454, t = 11.525, p < 0.001), confirming Hypothesis 1; perceived social identity mediated
this relationship (3 = —0.074, ¢t = 4.237, p < 0.001) [92], confirming Hypothesis 2; perceived hope also
mediated the relationship (3 = —0.071, ¢ = 3.397, p < 0.001), confirming Hypothesis 3; and social identity
and hope sequentially mediated the effect (3 = —0.059, t = 5.163, p < 0.001), confirming Hypothesis 4.
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Figure 2: Structural model (N = 492). Note: values on the arrows from latent variables to indicators represent
standardized factor loadings. Values on the paths among latent variables indicate standardized path coefficients.

Numbers inside the circles show each endogenous construct’s explained variance (R%).

Table 4: Path coefficients and significances for the hypothesis (N = 492).

CI
Hypothesis §) SE t p s Decision
2.50%  97.50%

Hypothesis 1: interpersonal alienation = 454 039 11525 <0001 0531 0375  Supported
satisfaction with life

Hypothesis 2: interpersonal alienation — _ _ .

sovtal identity —» satisfaction with life 0074 0018 4237  <0.001 0.112 0.043  Supported
Hypothesis 3: interpersonal alienation = _ o7y 0021 3397 0001  —0115  —0032  Supported

perceived hope — satisfaction with life

Hypothesis 4: interpersonal alienation —
social identity — perceived hope — —0.059  0.011 5.163 <0.001 —0.059 —0.039 Supported
satisfaction with life

Note: (3, standardized path coefficient; SE, standard error; ¢, t-value; p, significance level; CI, confidence interval.

4.6 Explanatory Power of the Model

Fig. 2 shows the R? values calculated via the PLS algorithm, which were used to examine the model’s
explanatory power. All R? values exceeded the threshold of 0.10 [93]. Specifically, R? was 0.105 for perceived
social identity, 0.253 for perceived hope, and 0.496 for satisfaction with life, indicating that the model
explained a substantial portion of variance in the dependent variables.

4.7 Predictive Power of the Model

Based on the recommendations of Shmueli et al. [94], this study evaluated predictive power using
PLS-Predict. The Q? value for “satisfaction with life” was 0.201, indicating good predictive relevance. As
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shown in Table 5, all item-level Q? values are greater than zero, and RMSE values for the PLS model are
consistently lower than those of the linear model, demonstrating strong predictive performance. RMSE is
generally preferred for accuracy, with mean absolute error (MAE) as a complement if errors are skewed.
In this study, RMSE values for all PLS items were lower than for the linear model, confirming robust
predictive power.

Table 5: PLS-predict result.

PLS LM PLS-LM
Item
RMSE MAE RMSE MAE RMSE MAE Q? Predict

SL1 1.246 1.010 1.247 1.014 —0.001 —0.004 0.174
SL2 1.271 1.017 1.276 1.020 —0.005 —0.003 0.093
SL3 1.318 1.068 1.327 1.072 —0.009 —0.004 0.191
SL4 1.525 1.229 1.532 1.233 —0.007 —0.004 0.136
SL5 1.744 1.448 1.753 1.453 —0.009 —0.005 0.106

Note: PLS = partial least squares; LM = linear model; RMSE = root mean square error; MAE = mean absolute error; Q* predict =
predictive relevance.

4.8 Comparison of Differences in Gender, Grade, and Major on the Measures

As shown in Table 6, significant differences were observed in perceived hope and life satisfaction by
gender: males reported higher hope (Mean = 5.623, SD = 1.353; t = 3.180, p < 0.01) and life satisfaction
(Mean = 4.763, SD = 1.286; t = 2.290, p < 0.01) than females. Grade level affected interpersonal alienation (F
=4.009, p < 0.01), with first-year students reporting higher alienation than other years, indicating decreased
alienation over time. No significant differences were found in social identity, hope, or life satisfaction across
grades, suggesting these variables remain stable throughout university.

Table 6: Differences in measure scores among the research sample based on demographic variables (N = 492).

Interpersonal Perceived Social The State Hope Scale Satisfaction with
Demographic Variables N Alienation Scale Identity Scale P Life Scale
M SD F/t M SD F/t M SD F/t M SD F/t

Gender

1. Male 228 3.089  1.487 1.343 3.339  1.080  0.916 5.623 1353 3.180**  4.736 1.286 2.290%

2. Female 264 3.906 1.533 3.251  1.039 5.237  1.329 4.469  1.277 ’
Grade

1. Freshman 84 3.354 1470 3.174  0.964 5.134  1.357 4.273  1.303

2. Sophomore 104 3.163 1.493  4.009** 3.224 1.069 0.865 5.365 1.245 1.821 4594 1.194 9912

3. Junior Year 138 2.688 1.534 1>3 3.384 1.029 : 5.478  1.345 : 4.687 1.231 :

4. Senior Year 166 2.951 1.490 3317 1.119 5.539 1410 4.675 1.363
Major

1.A 83 2919 1419 3.433  0.979 5473 1.179 4.547 1.209

2.B 191 2.870  1.551 1.558 3.305  1.111 1.180 5.487 1430  0.766 4.642 1353  0.240

3.C 218 3.125 1510 3.226 1.038 5.331 1.346 4560 1.260

B

Note: **p < 0.01. Symbols such as “>” or “<” indicate significant pairwise differences identified through post hoc tests. N, number;
M, mean; SD, standard deviation. A, natural sciences, engineering, and medical fields; B, humanities, social sciences, and business
management; C, other or miscellaneous fields.

5 Discussion

This study aimed to elucidate the sequential mediation effects of social identity and hope in the link
between interpersonal alienation and life satisfaction among university students. By investigating these
associations, the research clarified how psychological and social factors shape student well-being. While
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this study establishes significant associations among variables, the cross-sectional design precludes causal
inferences.

5.1 The Association between Interpersonal Alienation and Life Satisfaction

Findings show a significant negative correlation between interpersonal alienation and satisfaction
with life, supporting Hypothesis 1. This aligns with social support theory; for example, Ahern and
Norris [48] noted that limited social support is closely related to lower life satisfaction. Engestrém and
Sannino [61] further identified that interpersonal alienation is associated with increased internal conflict
and reduced motivation to participate in social activities, which is linked with diminished happiness.
Caselman and Self [6] found that negative self-image and avoidance of social interactions are correlated
with stronger feelings of alienation and lower quality of life. Cross-cultural research by Ma and Zhan [5] and
Klomegah [3] also reported that reduced interpersonal contact is associated with heightened alienation in
diverse environments. Recent work by Sun et al. [24] emphasized that perceived social support is related to
higher altruism and a stronger sense of group belonging. Zhao et al. [11] demonstrated that life satisfaction
is closely related to students’ psychological adjustment, particularly under stress. Pei and Zaki [21] observed
that a lack of meaningful social connections is linked with intensified emotional distress and poorer mental
health among young people. Similarly, Ji et al. [23] indicated that higher hope is correlated with greater
proactive coping and life satisfaction. These results suggest that strengthening social ties and fostering
connectedness may reduce feelings of alienation and improve well-being.

5.2 The Mediating Role of Social Identity in the Association between Interpersonal Alienation and
Life Satisfaction

Results indicate that perceived social identity mediates the association between interpersonal alienation
and life satisfaction, confirming Hypothesis 2. Prior studies highlight the importance of social identity for
psychological health and adaptation [52]. Ahern and Norris [48] emphasized that group identity is linked
with psychological comfort and satisfaction, particularly for those experiencing isolation. Ma and Zhan [5],
Klomegah [3], and Pepanyan et al. [4] discussed how social identity alleviates discomfort in diverse settings.
Qian et al. [17] found that the benefits of online social interaction on well-being are significantly related
to perceived support and social identity. Yuan et al. [56] reported that low self-esteem and loneliness are
associated with social avoidance and decreased happiness, underscoring the protective role of social identity.
Yu [95] and Ma and Miller [96] suggested that reinforcing community identity enhances self-worth and
satisfaction. These studies underscore the value of enhancing perceived social identity to support student
well-being.

5.3 The Mediating Role of Perceived Hope in the Association between Interpersonal Alienation and
Life Satisfaction

The data demonstrate a significant mediating role of perceived hope, supporting Hypothesis 3. Previous
research shows that alienation negatively correlates with life satisfaction [96,97], but hope is a key
psychological resource associated with resilience and optimism [98]. Hope helps cope with loneliness and
exclusion and maintain a positive outlook [98]. Zhao et al. [11] found that emotional intelligence improves
relationships and anxiety management, with hope as a crucial mediator. Liu et al. [12] reported that social
support and reduced hopelessness foster healthier self-identity. Other studies link hope with better emotion
regulation and lower depression and anxiety [99,100]. Merolla et al. [50] noted that low hope correlates
with greater conflict and weaker social bonds. Overall, fostering hope may lessen the negative impact of
alienation on life satisfaction.
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5.4 The Sequential Mediation Role of Social Identity and Hope in the Association between
Interpersonal Alienation and Life Satisfaction

The findings further support Hypothesis 4, revealing that social identity and hope sequentially mediate
the relationship between interpersonal alienation and life satisfaction. Social identity first buffers the effects
of alienation [5,48]. Garcia et al. [101] found that social identity enhances self-esteem and hope, boosting
life satisfaction. Engestrom and Sannino [61] argued that active group participation resolves internal
conflict. In turn, hope elevates life satisfaction and amplifies the benefits of social identity [96,98]. Pei and
Zaki [21] highlighted that early adult social ties foster stress resilience and mental health. Hou et al. [22]
observed that a strong sense of meaning reduces depression by decreasing alienation and increasing life
satisfaction. Passion and hope repeatedly link to resilience and lower alienation [100,102]. These insights
reinforce the importance of interventions that promote social identity and hope as resources for well-being.

5.5 Consideration of Alternative Theoretical Models

Although this study tested a model in which interpersonal alienation influences life satisfaction through
the sequential mediation of social identity and hope, alternative models could be considered. For instance,
social identity or hope might function as antecedents rather than mediators, or life satisfaction could
influence levels of alienation or hope. Previous research has proposed that social identity can precede
hope and satisfaction, or that greater life satisfaction may reinforce group belonging and hope [52,95].
However, theoretical and empirical evidence support the sequential mediation model linking alienation
with psychological distress, social identification, hope, and life satisfaction [5,61,98].

5.6 Gender, Grade, and Major Differences in Alienation, Hope, and Satisfaction

This study also identified significant group differences in perceived hope, life satisfaction, and
alienation by demographic characteristics. Consistent with Liu et al. [12], group-specific factors affect
identity formation and adjustment. Zhao et al. [11] noted similar demographic patterns. Male students
reported higher hope and life satisfaction, aligning with Seeman [54]. First-year students reported higher
alienation, likely due to limited integration, while seniors had higher satisfaction [48]. Students in
natural sciences, engineering, and medicine reported less alienation, possibly owing to collaborative
environments, whereas humanities and social science students reported more alienation, perhaps due to
solitary study habits. Afridi et al. [55] found that interpersonal trust reduces alienation and enhances
happiness. Universities can recognize these distinctions by developing targeted support programs for
first-year and humanities students [5]. Future research should examine how academic environments relate
to psychological well-being [95].

6 Implications

6.1 Theoretical Implications

The present study not only supports but also extends several influential theoretical frameworks,
including social support theory [48], psychological capital theory [98], and activity theory [61]. The
results reinforce the argument that perceived social identity functions as a psychological buffer, providing
individuals with a sense of safety and directly enhancing life satisfaction [48]. Concurrently, the role of hope
as a core dimension of psychological capital receives further empirical support, underlining its capacity to
counteract the adverse effects of interpersonal alienation [98].

A notable contribution of this research is its synthesis and expansion of recent theoretical developments.
For instance, prior studies by Li et al. [18], Qian et al. [17], and Zhao et al. [11] have emphasized the interplay
between loneliness, perceived social support, emotional intelligence, and hope in shaping psychological
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well-being. This study further integrates perspectives such as the importance of social connection [21]
and the pursuit of meaning in life to reduce alienation [22]. By proposing and validating a sequential
mediation model encompassing social identity and hope, the present research offers a more comprehensive
understanding of psychological resilience and life satisfaction processes, particularly within multicultural
environments [5]. Future research is encouraged to investigate these variables among culturally and
demographically diverse populations, thereby refining and extending current theoretical models.

6.2 Practical Implications

From a practical standpoint, the findings offer concrete recommendations for universities in shaping
student support and intervention programs. Given the protective effects of social identity and hope in
reducing alienation and promoting life satisfaction, higher education institutions are encouraged to foster
campus environments that cultivate strong support networks. Initiatives such as empathy-based programs
can facilitate the formation of meaningful social ties, thereby mitigating feelings of alienation [21]. In line
with the findings of Liu et al. [12], it is also vital to reinforce support mechanisms for students who have
encountered adversity, as these interventions can significantly enhance resilience.

Furthermore, regular workshops and seminars on developing students’ emotional intelligence can
improve interpersonal skills and alleviate anxiety, contributing to greater life satisfaction [11]. When
designing these interventions, universities need to account for differences in gender, academic year, and
academic discipline, as these factors may shape students’ needs and experiences. Special attention should
be directed towards first-year students and those from diverse cultural backgrounds, who may be especially
susceptible to alienation [5,61]. Policymakers are also encouraged to consider extending such interventions
to earlier stages of education, including primary and secondary school, by introducing resilience and
identity-building programs to strengthen psychological well-being from a young age [100].

7 Limitations and Scope for Future Research

Several limitations of this study should be acknowledged. First, convenience sampling was used,
so the findings may not be fully generalizable to all university students in Taiwan or elsewhere, as this
approach can introduce certain biases [103]. Moreover, the sample consisted only of local Taiwanese
students, excluding international students. This limits the external validity of the results and means that the
associations observed here may not apply to students from different cultural or international backgrounds.
Another limitation is the reliance on self-reported data, which may be influenced by social desirability or
recall bias [104].

Future studies could use probability sampling to enhance representativeness and generalizability [105].
Including local and international students would help clarify whether the observed associations hold across
diverse student populations. Combining qualitative and quantitative approaches could also yield a more
nuanced understanding of the issues [106]. Additionally, cross-cultural comparative research may help verify
whether the proposed model is robust across different cultural contexts and explore how cultural differences
may be related to concepts such as alienation, social identity, hope, and life satisfaction [11,12,107]. Pursuing
these directions would strengthen the theoretical and practical significance of future research.

8 Conclusions

Through a careful analysis of Taiwanese university students, this research has unpacked the complex
relationships among interpersonal alienation, perceived social identity, perceived hope, and life satisfaction.
Our findings confirm that social identity and hope buffer the adverse effects on life satisfaction. This
conclusion fits well with the perspectives of Pei and Zaki [21] on social connection, Hou et al. [22] on life
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meaning, and Zhao et al. [11] on the power of emotional intelligence, all highlighting the importance of
these pathways for building psychological resilience and satisfaction.

Even though this study has some limitations, such as relying on convenience sampling and self-reports,
the practical implications are clear. Universities should develop programs that target students’ social
identity, hope, emotional intelligence, and social connectedness, accounting for demographic differences,
to help students adapt and thrive. Ultimately, this work adds a new theoretical understanding of how
alienation and life satisfaction interact while offering concrete ideas for educational practice to build
stronger psychological resilience among students.
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