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Introduction: Loneliness is a prevalent negative emotion experienced by college students. This study explores the relationship between a growth mindset and loneliness among college students.

Methods: A total of 560 college students completed the Growth Mindset Scale (GMS), UCLA Loneliness Scale (UCLA), Interpersonal Relationships Assessment Scale (IRS), and two measures assessing distinct facets of well-being the Satisfaction with Life Scale (SWLS) and the revised Positive Affect and Negative Affect Scale (PANAS).

Results and discussion: The results found a significant negative correlation between a growth mindset and loneliness. A growth mindset negatively predicted loneliness through the chain-mediated effects of interpersonal distress and well-being. These findings underscore the important role of a growth mindset in influencing loneliness, providing teachers and practitioners a new perspective to understand and intervene college students’ psychological challenges.
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Introduction

Loneliness is an unpleasant subjective experience that occurs when an individual’s desired social relationships do not align with the quantity or quality of their actual social network (1). It is a key factor posing a threat to individual’s mental health (2). Previous research suggests that the age of 20 is the first peak period for experiencing loneliness (3). As college students navigate their independent lives, factors such as their cognitive processes, interpersonal relationships, and well-being contribute significantly to their experience of loneliness (4–6). Prolonged exposure to such negative emotions can impact an individual’s self-perception and increase the risk of depression (7). Therefore, investigating the factors contributing to loneliness is essential for identifying potential threats to the mental health of college students and establishing a foundation for implementing suitable preventive and intervention measures across all societal levels.

Mindsets, originally termed “implicit ideas,” refer to a core assumptions about the malleability of individual traits (8), forming a framework for interpreting and responding to adversity (9, 10). Dweck (11) categorized mindsets into growth mindsets and fixed mindsets. Existing research has demonstrated that a growth mindset enhances the development of an individual’s non-cognitive competencies, positively influencing emotional competencies such as psychological resilience and mental well-being (10, 12), and mitigating negative emotional perceptions including depression and anxiety (13). Interpersonal problems are significant for mental health protection and are key determinants of well-being and loneliness (14). Further investigation into the effects of growth mindset on interpersonal distress could clarify its role in social interactions.

The purpose of this study is to examine the influence of a growth mindset on individual loneliness from a social interaction perspective and to clarify the potential mechanisms through the major factors of interpersonal distress and well-being. This study will have implications for improving educational strategies at home and in schools, aiming to increase college students’ resilience against loneliness.


Growth mindset and loneliness

A growth mindset profoundly influences the development of an individual’s social and emotional competences (12, 15), suggesting that intelligence and abilities can be improved through learning (9). Previous studies have examined the impact of a growth mindset on learning literacy and engagement from a cognitive perspective (16, 17). More recently, increased attention has shifted toward the influence of a growth mindset on emotional and affective experiences (12, 15). Individuals who adopt a growth mindset believe in the plasticity of the brain, embrace challenges, respond optimistically to failures, and exhibit enhanced psychological stress regulation (9, 18). A growth mindset strongly predicts positive emotions and is significantly correlated with well-being (12). In contrast, a fixed mindset is often associated with negative emotions such as shame, anxiety, and depression (19). These findings suggest that a growth mindset can negatively predict the presence of negative emotions.

Loneliness is a prevalent mental health concern among college students (20, 21) and a primary cause of anxiety and depression during interpersonal interactions (22). Despite its significant impact on an individual’s mental health and academic development (23), few studies have directly explored the influence of a growth mindset on loneliness. There is a need to further explore how a growth mindset shapes the experience of loneliness among college students. Therefore, this study proposes Hypothesis 1: A growth mindset is significantly correlated with loneliness.



The mediating role of interpersonal distress

Interpersonal distress is characterized by negative emotional experiences such as anxiety, loneliness, and depression that arise from challenges in real social interactions (24). Individuals experiencing interpersonal distress often struggle to regulate their relationships positively, tending toward withdrawn and an avoidant attitude toward life (25). This suggests that interpersonal distress is a significant barrier to successful social interaction and positive psychological development.

Previous studies show that individuals’ emotional experiences and behaviors are significantly influenced by their mindsets (15, 26, 27). Those with a growth mindset, in particular, are noted for their enhanced openness-related traits such as curiosity and creativity (28), and superior emotion regulation in the face of challenges (29). Additionally, interpersonal distress can exacerbate feelings of loneliness as it hinders the formation of positive social connections and the fulfillment of intimate needs (30).

A review of the literature indicates that although many studies have examined interpersonal distress in conjunction with social–emotional competencies such as psychological resilience, attachment, and negative emotions, relatively few have explored it from the perspective of mindsets. Moreover, the role of interpersonal distress as a mediating variable in the relationship between mindsets and loneliness has been largely overlooked. In light of these findings, the study proposes Hypothesis 2: Interpersonal distress mediates the relationship between a growth mindset and loneliness among college students.



The mediating role of well-being

Well-being is the overall evaluation and emotional experience of an individual’s life as they compare their actual life with their ideal life (31). It comprises a cognitive component — the overall evaluation of life quality and degree of satisfaction, i.e., life satisfaction — and an emotional component, which is the sum of various positive and negative emotions experienced, i.e., emotional well-being (32).

Howell (33) regarded a growth mindset as foundational in the study of well-being, considering it a defining characteristic of an individual’s ability to experience positive emotions. A growth mindset is a positive belief that exerts a protective influence on personal development, guiding individuals to adopt adaptive strategies when confronting mental problems, adversity and obstacles (34, 35). According to self-determination theory, relationships are also an important source of happiness. Relationship needs are one of the three intrinsic needs of an individual, and their fulfillment has a significant impact on well-being (36).

There is a constant interaction between well-being and loneliness (6). Well-being plays a pivotal role in mitigating loneliness. A greater sense of well-being is associated with improved perceptions of support and life satisfaction, which in turn lead to a reduction in loneliness (6). Therefore, Hypothesis 3 posits that well-being mediates the relation between a growth mindset and loneliness.



The chain mediating role of interpersonal distress and well-being

The research discussed above demonstrates that interpersonal distress and well-being may mediate the pathways through which a growth mindset affects loneliness. Social interaction, as a crucial aspect of personal development, plays an essential role in forming close relationships and preserving emotional well-being (37, 38). It has been found that interpersonal distress negatively predicted well-being. Interpersonal distress can heighten an individual’s negative emotions, resulting in psychological stress, including anxiety and depression, which in turn can reduce well-being (39). This decrease in well-being due to interpersonal distress can ultimately increase an individual’s perceived loneliness. According to the above analysis, this study proposes Hypothesis 4: Interpersonal distress and well-being serve as sequential mediators between a growth mindset and loneliness among college students. Therefore, based on existing research, this study constructs a chain mediation model (see Figure 1) to explore the mechanism of how growth mindset affects loneliness.
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FIGURE 1
 Hypothetical model of the chain mediation in this study.





Methods


Participants

The participants in this study were recruited through random cluster sampling of undergraduates at a Chinese university in May 2023. Participants were informed about the purpose of the questionnaire, confidentiality, and other related matters, and consent was obtained from all respondents. A total of 560 questionnaires were distributed, and after excluding those deemed invalid based on predefined criteria—such as incomplete submissions, responses where all checkboxes were the same, or responses in a recognizable pattern—527 valid questionnaires were collected. The effective response rate was 94.1%. Of the participants, 166 were male (31.5%) and 361 were female (68.5%). The average age of the participants was 18.36 years, with an age range from 18 to 21 years.



Measures


Growth mindset

The Chinese version of the Growth Mindset Scale (GMS) was adapted from Dweck’s (11) original scale. The scale comprises six questions, evenly divided between forward-scoring (e.g., “You can always change your intelligence to a great extent.”) and backward-scoring items (e.g., “Intelligence is hard to change.”). Respondents used a 6-point scale, ranging from 1 (‘strongly disagree’) to 6 (‘strongly agree’). During data analysis, scores for the three reverse-scored questions were reversed, and the average score of all six questions was calculated. A higher score indicates a stronger growth mindset. In this study, the Cronbach’s α for the scale was found to be 0.883.



Loneliness

Loneliness was assessed based on the third edition of the UCLA Loneliness Scale, developed by Russell et al. (40). The scale comprises 20 questions, with 9 items being reverse-scored (e.g., “Do you often feel like you belong among friends?”). A 4-point scale was utilized, with higher scores indicating greater levels of loneliness. The internal consistency of the scale in this study was high, with Cronbach’s α of 0.894.



Interpersonal distress

The Interpersonal Relationships Assessment Scale (IRS), developed by Zheng (41), is widely used in China to assess interpersonal problems. The scale consists of 28 questions, with 12 positive-scoring and 12 negative-scoring questions, organized into four dimensions: making friends (e.g., “Feeling uncomfortable about meeting strangers”), communication (e.g., “Difficulty with continuous talks”), interacting with the opposite sex (e.g., “Too little interaction with the opposite sex”), and treating others (e.g., “Excessive envy and jealousy toward others”). A two-point scale was utilized, where a “yes” response was assigned 1 point and a “no” response was assigned 0 points. Higher scores indicate more severe interpersonal distress. In this study, the Cronbach’s alpha coefficient of the scale was 0.873, and the Cronbach’s alpha coefficients of each dimension were 0.701, 0.745, 0.633, and 0.669, respectively.



Well-being

Two instruments were used to measure the distinct facets of well-being. The Satisfaction with Life Scale (SWLS), developed by Diener et al. (42), consists of 5 questions (e.g., “I’m satisfied with my life”) with a 7-point scale ranging from “strongly disagree” to “strongly agree”. The revised Positive Affect and Negative Affect Scale (PANAS) includes 12 items with a 7-point scale to assess participants’ emotions (43, 44). In this study, the assessment of well-being followed procedures employed in prior studies (45, 46). Initially, the three scores were standardized, and then the aggregated score was calculated as the sum of Satisfaction with Life plus Positive Affect minus Negative Affect. Higher scores indicate greater perceived well-being. The Cronbach’s alpha coefficient for the scale ranged from 0.899 to 0.901.



Research procedures and data processing

The questionnaire was administered anonymously to the entire teaching class, following a standardized set of instructions. It took approximately 15 min for participants to complete the questionnaires, and responses were uniformly collected on-site. The collected data from the questionnaires were collated and analyzed using SPSS 26.0.





Results


Common method bias test

This study conducted Harman’s one-factor test, revealing that there were 16 factors with eigenvalues exceeding 1. The variability explained by the first factor was 21.24%, falling short of the 40 percent threshold. These results suggest that the issue of common method variance in this research was not significant.



Descriptive statistics and correlation analysis for each variable

This study examined the correlation between variables using Pearson correlation analysis and identified significant relationships. The results found a significant negative correlation between a growth mindset and both loneliness and interpersonal distress. Additionally, a significant positive correlation was found between a growth mindset and well-being. Loneliness was significantly positively associated with interpersonal distress. Well-being was significantly negatively associated with loneliness and interpersonal distress. Detailed results are presented in Table 1.



TABLE 1 Description statistics and correlation analysis.
[image: Table1]



Mediator model

Firstly, the study sequentially tested the significance of the regression coefficients of growth mindset → loneliness, growth mindset → interpersonal distress → well-being → loneliness in turn. Then, the study analyzed the chain mediation effect of variables using the PROCESS macro program in SPSS. Given the significant correlation between personal ability, economic status, and other variables, the analysis was conducted with the former two factors as control variables. In this analysis, growth mindset was considered the independent variable, while interpersonal distress and well-being were treated as mediator variables, loneliness as the dependent variable.

The results of the regression analyses, as shown in Table 2, revealed that a growth mindset had a significant negative predictive impact on interpersonal distress (β = −0.189, p < 0.001). Interpersonal distress had a significant negative predictive impact on well-being (β = −0.382, p < 0.001). Well-being was a strong negative predictor of loneliness (β = −0.392, p < 0.001), while interpersonal distress was a significant positive predictor of loneliness (β = 0.423, p < 0.001). A growth mindset was found to be a significant negative predictor of loneliness (β = −0.064, p < 0.05), thereby supporting hypothesis 1.



TABLE 2 Regression analysis of mediating roles of interpersonal distress and well-being in the relationship between growth mindset and loneliness.
[image: Table2]

Mediation effect analyses revealed that interpersonal distress and well-being significantly mediated the relation between growth mindset and loneliness, with a standardized mediation effect value of −0.067. The mediation effect consisted of two pathways: indirect effect 1, formed from growth mindset to interpersonal distress to loneliness (effect value: −0.039), confirming hypothesis 2 and indirect effect 2, from growth mindset to interpersonal distress to well-being to loneliness (effect value: −0.014), validating hypothesis 4. Detailed results are shown in Table 3 and visually represented in Figure 2.



TABLE 3 Total, direct and indirect effects in Chain mediation analysis.
[image: Table3]
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FIGURE 2
 Conceptual model of the chain mediation.





Discussion

To investigate the internal mechanisms underlying the effects of a growth mindset on loneliness among college students, our study constructed a chain mediation model to analyze the sequential mediating roles of interpersonal distress and well-being. Our findings indicate that a growth mindset is negatively associated with interpersonal distress, which, in turn, is negatively associated with well-being. The negative prediction of loneliness by college students’ growth mindset is mediated through interpersonal distress. Additionally, our results show that growth mindset predicts loneliness through the sequential mediation of interpersonal distress and well-being. By exploring the influence of a growth mindset on loneliness from an interpersonal perspective, this study not only enriches our understanding of how loneliness emerges among college students but also provides a deeper insight into the complex interplay of individual psychological traits and their social outcomes. The implications of these findings offer valuable directions for developing targeted interventions aimed at alleviating loneliness and enhancing the mental health of college students.


Growth mindset significantly predicts loneliness

The present study found that a growth mindset significant negatively predicts loneliness. This finding is consistent with previous studies, which has shown that growth mindset training can mitigate the impact of loneliness on an individual’s academic performance (23). Mindsets shape individuals’ emotional, behavioral, and physiological responses to stress and adversity (9). Accordingly, individuals with a growth mindset are better equipped to cope with emotional stress and demonstrate greater proficiency in managing mental health issues, such as anxiety and depression (13, 47). Furthermore, possessing a growth mindset is positively associated with the use of cognitive reappraisal, a key emotion regulation skill (15). These findings underscore the crucial role of a growth mindset in not only understanding but also intervening in the development of loneliness. The negative association revealed between a growth mindset and loneliness highlights the potential for growth mindset interventions to serve as effective strategies for reducing loneliness among college students.



The mediating role of interpersonal distress

Mindsets influence individuals’ goal selection and behavioral tendencies in interpersonal relationships (26, 27), and these relationships are key predictors of one’s perceived loneliness (5). The present study demonstrated that interpersonal distress mediates the relationship between a growth mindset and loneliness. This may be attributed to the fact that individuals with a growth mindset strive for a sense of self-worth and believe in the continuous enhancement of their abilities (48). As a result, individuals tend to proactively address interpersonal issues, leading to reduced interpersonal distress and the cultivation of close social relationships. This finding is consistent with previous research, which has shown that a growth mindset is significantly positively correlated with the quality of interpersonal relationships (49). Additionally, Markovic et al. (50) found that the link between shyness and internalized negative coping was twice as strong in adolescents with a fixed mindset compared to those with a growth mindset in situations of peer-related frustration.

Simultaneously, individuals with a growth mindset exhibit better psychological resilience (51) and can promptly adapt to the psychological stress caused by interpersonal distress, counteracting the feelings of loneliness arising from such distress. Simcharoen et al. (52) investigated the relationship between loneliness and interpersonal distress and found that interpersonal distress positively predicted loneliness. Importantly, this study contributes to understanding the potential mechanism through which a growth mindset influences loneliness, specially by introducing interpersonal distress as a mediating variable.



Chain mediation of interpersonal distress and well-being

While previous research has focused on the influence of individual variables on relationships or well-being in relation to loneliness (6, 53), this study demonstrates that interpersonal distress and well-being jointly serve as mediators between a growth mindset and loneliness. Social connection is theorized to be a fundamental human need, playing a crucial role in well-being (54). Studies have shown that positive relationships, such as those with parents, teachers, and peers, predict subjective well-being (55, 56). This implies that heightened levels of loneliness among college students may be attributed to elevated levels of interpersonal distress. This distress, in turn, could result from the absence of a growth mindset in effectively addressing the various challenges arising from social interactions and the associated psychological stresses, ultimately diminishing well-being (57, 58). This finding is in line with previous studies indicating that individuals with a growth mindset are better equipped to regulate their mindset in stressful situations, which is negatively associated with psychological distress (59, 60). Lelkes (61) also found that friendships positively predict well-being, mainly due to their positive and supportive effects.

In contrast, interpersonal distress worsens interpersonal stress and social anxiety (62, 63), leading to psychological distress and impacting well-being (64). If individuals are unable to fulfill their emotional needs in social relationships, it adversely affects their sense of well-being, making them more susceptible to loneliness. Therefore, harmonious nature of interpersonal relationships and the experience of well-being play an important role in the influence of mindsets on loneliness.

This study unveils the underlying mechanism through which a growth mindset influences loneliness, shedding light on the direct and indirect contributions of individual factors to the experience of loneliness among college students. It provides a fresh perspective on practical interventions for emotional issues among college students, suggesting that adopting a growth mindset can alleviate feelings of loneliness. A growth mindset can help college students in coping with interpersonal distress by enhancing their resilience in problem-solving and perceive well-being. Thus, this study offers valuable insights for enhancing college students’ well-being and sustaining emotional health through the cultivation of a growth mindset. Future educational practices could consider incorporating positive psychology approaches to assist college students in preventing and coping with loneliness by promoting a growth mindset.



Limitations

However, several limitations should be acknowledged. Firstly, this study focused on the situational condition of interpersonal relationships and did not fully consider other factors that may contribute to loneliness. Future research should explore a broader array of scenarios. Second, the cross-sectional design of this study does not allow us to observe how the variables develop over time. Addressing this limitation would involve incorporating longitudinal studies in future research.




Conclusion

This study extends the investigation into the mechanisms through which growth mindsets influence loneliness by exploring the sequential mediating roles of interpersonal distress and well-being. Addressing loneliness requires a heightened focus on developing social interaction abilities. Fostering a growth mindset in college students might be a valuable approach. Educators should be mindful of their language tendencies, reduce evaluations of individual abilities and stereotypes, and emphasize the value of hard work, guiding individuals in actively and positively coping with interpersonal distress. This proactive approach aids in fulfilling the need for intimacy in interactions and resisting loneliness.
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