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Abstract

:

This study investigated the potential implications of optimism and mental health in promoting independent learning among Chinese university students using a theoretical model related to loneliness, optimism, mental health, independent learning, and academic achievement and the relationships between them. Valid data were obtained from 509 participants from four universities in Wuhan, China, through a questionnaire with five-point Likert scales specific to loneliness, optimism, mental health, independent learning, and academic achievement in September 2021. These data were used to construct models to test measurement validity and mediating mechanisms through structural equation modeling. The results revealed that loneliness influences mental health, thereby influencing the academic achievement of Chinese university students, and optimism can reduce the partial negative effect of loneliness on students’ mental health. Good mental health can support independent learning to promote academic achievement. This study provides recommendations for university managers to promote independent learning among Chinese university students.
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1. Introduction


Independent learning is a learning method that enables adult university students to adapt to higher education [1]. During the COVID-19 pandemic, online teaching was one of the essential measures implemented by Chinese universities [2]. The development of active and independent learning skills helped Chinese university students adapt to this method of education [3]. However, students undertaking autonomous learning can feel lonely [4,5], and feelings of loneliness caused by independent learning can influence university students’ mental health, therefore limiting their academic achievement [5,6,7,8].



Optimism and a good mental health state are two essential factors that help students face stress in learning [9,10]. Loneliness during independent learning is a negative emotional feeling associated with stress [8] and is a poor predictor of mental health [11]. In studies on stress, optimism, and psychological outcomes, optimism is defined as a psychological resource used to mediate the influence of stress on psychological outcomes [12]. This potential mediating relationship assumes that individuals may deplete their sense of optimism and perceived self-efficacy when coping with stress [12,13]. Thus, for lonely independent learners, optimism may be an important factor to cope with stress related to loneliness and protect their mental health.



Good mental health is a favorable contributor to learning achievement [14,15]. Research on mental health and learning outcomes has revealed that poor mental health can hinder independent learning behavior, negatively affecting students’ academic achievement [14,15,16]. This indirect relationship indicates that learners require a positive psychological state to support their active learning, thereby promoting learning achievement [17,18]. Thus, good mental health may support students’ independent learning to promote their academic achievement.



Optimism and mental health, as two essential factors in education, have corresponding courses. For instance, a positive thinking course aims to train an optimistic mind to reduce academic stress and a mindfulness course aims to teach an individual techniques to reduce stress and improve mental health [19,20]. However, the idea that optimism and mental health have potential significance for independent learners remains a hypothesis. Therefore, this study explores the relationships among loneliness, optimism, mental health, independent learning, and academic achievement. Based on the research results, this study provides recommendations for university managers to promote independent learning among Chinese university students.




2. Literature Review and Hypotheses


Feelings of loneliness are an intrinsic characteristic of autonomous learning [4]. Perceived loneliness is derived from dissatisfaction with social communication [6] and is transformed into stress [8]. Research on loneliness and academic achievement has reported that feelings of loneliness can negatively predict students’ learning achievements [6,7]. However, research on loneliness, mental health, and performance has verified that mental health is a key mediator of the effect of loneliness on outcomes [5,8]. According to needs and mental health theories, the potential development of students relies on learners being mentally healthy. The mediating function of good mental health could help individuals to cope with the stress of learning and life and effectively achieve learning outcomes [21,22]. However, no matter the state of one’s mental health, the effects of stress cannot be avoided. Being exposed to enough stress (such as emotional stress related to loneliness during autonomous learning) may influence an individual’s mental state, thereby limiting their learning achievement [5,8,21,22]. We propose the first hypothesis based on these definitions, studies, and theories, as follows:



Hypothesis 1 (H1).

Mental health entirely mediates the effect of loneliness on academic achievement.





Optimism is defined in terms of positive expectations [23], and it serves as a positive psychological resource, mediating the effect of negative factors on mental health [12]. According to the theory of self-efficacy, optimistic individuals can maintain strong positivity when facing threatening situations; they are less vulnerable to stress, thereby protecting their psychological health outcomes [13,24]. Research on loneliness and mental health has revealed that feelings of loneliness are a negative predictor, resulting in poor mental health [25,26]. Research on negative factors, optimism, and mental health has further revealed that negative factors can deplete feelings of optimism [12]. However, individuals with a strong sense of optimism are able to cope with threats, ensuring their positive mental health outcomes [12,27]. Therefore, optimism is assumed to potentially mediate and weaken the influence of loneliness on mental health. The second hypothesis is therefore proposed as follows:



Hypothesis 2 (H2).

Optimism mediates the effect of lonelinesson mental health.





Independent learning is defined as a spontaneous learning method [28]. According to needs theory and self-determination theory, good psychological health is essential for achieving learning outcomes [17,22]; thus, promoting learner autonomy will lead to better learning outcomes [18]. Individuals are therefore supported through positive mental health, which may drive their spontaneous learning for academic achievement [17,18,22]. Studies on mental health and academic achievement suggest that positive mental health promotes learners’ educational achievement [14,15]. Furthermore, studies related to learning and outcomes reveal that a positive psychological state can support independent thinking and learning and can benefit students’ academic achievement [1,29,30]. Therefore, our third hypothesis is that of independent learning plays a mediating role in the relationship between mental health and academic achievement is, as follows:



Hypothesis 3 (H3).

Independent learning mediates the influence of mental health on academic achievement.





The hypothetical theoretical model is illustrated in Figure 1.




3. Methods


3.1. Participants


Due to the Chinese policy of closing university campuses and buildings in response to COVID-19 [31], the survey for this study was conducted online. Purposive sampling was conducted for four universities in Wuhan, Hubei, China. These four universities, which have the same educational objective, encourage their students to be independent learners. University students in Wuhan experienced periods of prolonged independent learning at home during a period of online teaching in the past. To recruit participants from each major, investigators joined the dormitory management WeChat groups with the permission of the managers. To ensure anonymity, the informed consent form and questionnaire were separated. Investigators explained the research goals, voluntary nature of participation, and confidentiality to participants verbally and directed students to complete the informed consent forms and questionnaires. A total of 285 students completed the survey as a pretest between 13 September and 15 September 2021. All 285 pretests were of high quality and were retained for preliminary reliability and validity testing. A total of 531 samples were obtained in the formal test between 20 September and 27 September 2021. Of these, 22 samples were classified as straight-line responses and were deleted, leaving a total of 509 valid questionnaires. The average age of all participants was 21 years old, with ages ranging from 18 to 23. The demographics of the participants for the 509 valid samples are summarized in Table 1.




3.2. Measurement Structures


This study examined the concepts and structures for loneliness, optimism, mental health, independent learning, and academic achievement, which have potential relationships with each other, identified through theories and research. The five measurement concepts were assessed using their respective measurement scales alongside a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree). The scale items passed a content validity evaluation by five experts, and a construct validity assessment of 285 samples was performed using exploratory factor analysis (EFA) and SPSS 21.0 software. The measurement concepts and structures also exhibited reasonable reliability and validity in a confirmatory factor analysis (CFA).



	
Loneliness is a subjective experience of isolation that causes emotional stress when learning alone [6,8]. The loneliness scale comprises eight loneliness-related items that measure feelings of isolation caused by a lack of companionship [32]. The eight items jointly determine loneliness with reasonable reliability (Cronbach’s α = 0.89) and factor structure (factor loadings ranged from 0.62 to 0.85 in the EFA). One of the items of the loneliness scale is “I feel left out”.



	
Optimism is defined as having positive expectations, with a stress-reduction function [23]. The optimism scale measures positive thinking and expectations through eight optimism-related items [33]. Three items that did not jointly measure optimism were deleted, and the five remaining items could be used collectively to evaluate the measurement structure of optimism (Cronbach’s α = 0.86; factor loadings were between 0.78 and 0.85 in the EFA). One of the items of the optimism scale is “I’m always optimistic about my future”.



	
Mental health is viewed as a state of well-being that enables potential realization [22]. Six mental health-related items comprise the mental health scale, which assesses the current cognitive state of self and life [34]. The six items are used to evaluate the structure of mental health (Cronbach’s α = 0.85; factor loadings ranged from 0.66 to 0.80 in the EFA). One of the items of the mental health scale is “I feel that my life is meaningful”.



	
Independent learning is active learning through a process of making goals and plans and completing evaluations [28]. The independent learning scale measures active learning management and learning expectations through five independent learning-related items [35]. The five items collectively measure independent learning (Cronbach’s α = 0.81; factor loadings ranged from 0.68 to 0.80 in the EFA). One of the items of independent learning is “I carry out my own study plan”.



	
Academic achievement is defined as a learning outcome that requires the competence to develop good interpersonal relationships [5]. The original academic achievement scale with three dimensions evaluates competence in learning, communication, and interpersonal relationships for learners in Chinese higher education through 14 academic achievement-related items [5]. In the EFA, only two dimensions were extracted for the academic achievement scale. Four items of the scale are related to cognitive learning. The remaining 10 items, related to communication and interpersonal relationships, were extracted as a common factor. Following an expert review and the EFA, the 10 items for communication and interpersonal relationships were renamed as “interpersonal competence”. One item related to interpersonal competence was deleted from the cross-factor loading, leaving a total of 13 items used to evaluate academic achievement (Cronbach’s α = 0.91; factor loadings ranged from 0.54 to 0.84). One of the items of the academic achievement scale is “I can easily understand what the teacher said in class”.







3.3. Measurement Structure Evaluation


After verifying the validity of the content and constructs through expert reviews and EFA, we used the SPSS Amos 21.0 software for structural equation modeling (SEM). Two items in the loneliness scale, three items in the optimism scale, one item on the mental health scale, two items in the independent learning scale, and three items in the academic achievement scale were deleted from the CFA measurement model because their factor loadings were lower than 0.70. With 509 samples, the modified measurement model, with 27 valid items, demonstrated an excellent fit: chi-square/df (χ2/df) = 2.13 (p < 0.001), root mean square error of approximation (RMSEA) = 0.05, root mean square residual (RMR) = 0.04, goodness-of-fit index (GFI) = 0.91, comparative fit index (CFI) = 0.95, incremental fit index (IFI) = 0.95, and parsimony goodness-of-fit index (PGFI) = 0.74 [36] (Figure 2 and Table 2). According to the parameters of the measurement model, the 509 samples met univariate (skew values ranged from −0.51 to 0.48; kurtosis values were between −0.90 and 0.25) and multiple (the Mardia value was 222.17 lower than 27 × (27 + 2); 27 questionnaire items) normalities [37,38]. Moreover, the parameters for variance were all positive and significant, the correlations ranged from −0.35 to 0.80, and the factor loadings, with reasonable standard errors, were between 0.67 and 0.86 [36]. These parameters verified that the measurement model is an excellent basis for evaluating measurement validity between the data and items.



The Cronbach α values of the measurement structures for loneliness, optimism, mental health, independent learning, and academic achievement (0.91, 0.83, 0.84, 0.80, and 0.88, respectively) were reasonable, and the composite reliability (CR) and average variance extracted (AVE) for the six potential structures in the measurement model exhibited excellent convergent validity. The CRs for these structures were 0.92, 0.83, 0.84, 0.78, 0.87, and 0.86, respectively (all > 0.60), and the AVEs were 0.65, 0.62, 0.51, 0.54, 0.63, and 0.52, respectively (all > 0.50). We calculated the correlations with a 95% confidence interval, resampling 2000 times using the bootstrap method, and the absence of 1 in the lower and upper parameters revealed the favorable discriminant validity of the six potential structures [39]. This evaluation verifies that the measurement structures of this study are credible and valid, the measurement items fully explain the corresponding latent structures, and reasonable differences can be identified between the various latent structures.



Finally, 27 measurement items were used to estimate a single-factor structure (χ2/df = 8.96, p < 0.001, RMR = 0.17, RMSEA = 0.14, GFI = 0.54, CFI = 0.54, IFI = 0.54, and PGFI = 0.46), revealing no significant common method variance between the measurement structures [40].





4. Results


4.1. Main Mediating Structural Model


After ensuring the measurement validity using the CFA measurement model, we constructed a mediating structural model as the basis for an overall mediating model by combining the 21 items for loneliness, mental health, and academic achievement (Figure 3; χ2/df = 2.66, p < 0.001, RMR = 0.05, GFI = 0.91, IFI = 0.95, CFI = 0.95, RMSEA = 0.06, and PGFI = 0.73).



First, we constructed the path of loneliness and academic achievement, revealing that loneliness significantly negatively predicted academic achievement (R2 = 6%, γ = −0.25, p < 0.001). Second, we applied mental health as a mediator between loneliness and academic achievement (Figure 3). The path value between loneliness and academic achievement increased from −0.25 (p < 0.001) to 0.07 (p > 0.05), becoming non-significant. Thus, the paths between loneliness, mental health, and academic achievement exhibited a complete mediation structure. Loneliness negatively predicted mental health (R2 = 12%, γ = −0.35, p < 0.001), whereas mental health positively predicted academic achievement (R2 = 74%, γ = 0.88, p < 0.001). By performing bootstrap resampling 2000 times with 95% confidence intervals (Table 3), we revealed that the indirect effect of loneliness on academic achievement (λ = −0.20, p < 0.01) fully replaced the direct effect of loneliness on academic achievement (λ = 0.04, p > 0.05); thus, loneliness exhibited a total effect (λ = −0.16, p < 0.01). Therefore, mental health in the structure of loneliness, mental health, and academic achievement served as a complete mediator. Hypothesis 1 is therefore accepted.




4.2. Overall Mediating Structural Model


Subsequently, the mediating effects of optimism and independent learning were constructed on the basis of the mediating structure of loneliness, mental health, and academic achievement (Figure 4; χ2/df = 2.28, p < 0.001, RMR = 0.05, GFI = 0.90, IFI = 0.95, CFI = 0.95, RMSEA = 0.05, and PGFI = 0.75). First, optimism was used as a mediator between loneliness and mental health. The path value between loneliness and mental health increased from −0.35 (p < 0.001) to −0.18 (p < 0.001). The paths for loneliness, optimism, and mental health therefore exhibited a partial mediating structure. Loneliness (γ = −0.18, p < 0.001) and optimism (γ = 0.79, p < 0.001) significantly predicted mental health (R2 = 71%), and loneliness negatively predicted optimism (R2 = 3%, γ = −0.17, p < 0.001). Using the bootstrap method to determine the total, direct, and indirect effects of loneliness on mental health with 95% confidence intervals (Table 4), we revealed that the total effect of loneliness on mental health (λ = −0.23, p < 0.01) was partially mediated by optimism; thus, loneliness had an indirect effect on mental health (λ = −0.10, p < 0.01). Consequently, the direct effect of loneliness on mental health (λ = −0.13, p < 0.01) was only partially maintained. These results revealed that optimism has a partial mediating role in the relationship between loneliness and mental health. Hypothesis 2 is therefore accepted.



Furthermore, we applied independent learning as a mediator in the relationship between mental health and academic achievement. The path value between mental health and academic achievement decreased from 0.88 (p < 0.001) to 0.65 (p < 0.001). The paths of mental health, independent learning, and academic achievement exhibited a partial mediating structure. Mental health (γ = 0.65, p < 0.001) and independent learning (γ = 0.33, p < 0.001) significantly predicted academic achievement (R2 = 80%), and mental health significantly predicted independent learning (R2 = 40%, γ = 0.64, p < 0.001). By calculating the total, direct, and indirect effects of mental health and academic achievement with 95% confidence intervals (Table 4), we revealed that the total effect of mental health on academic achievement (λ = 0.86, p < 0.01) was partially mediated by independent learning; thus, mental health had a partial indirect effect on academic achievement (λ = 0.21, p < 0.01) and a partial direct effect on academic achievement (λ = 0.65, p < 0.01). This indicates that independent learning is a partial mediator in the relationship between mental health and academic achievement. Hypothesis 3 is therefore accepted.



Finally, the overall mediating structure was constructed using male and female structural models. By performing a multi-group analysis comparison, the three mediating mechanisms that this study assumed all existed in male and female university students. Thus, the model results were all valid for male and female university students.





5. Discussion


This study confirmed Hypothesis 1, which states that mental health is a complete mediator in the relationship between loneliness and academic achievement. This result is consistent with those of studies on the mediating role of mental health [5,8]. Consequently, loneliness, mental health, and academic achievement have an indirect relationship; loneliness affects mental health, which influences academic achievement. This relationship confirmed Hypotheses 2 and 3. According to Hypothesis 2, optimism partially mediates the influence of loneliness on mental health. Thus, optimism is a positive mechanism similar to those identified in other studies [12,27]. The findings for Hypothesis 3 also indicate an advantageous mechanism consistent with those described in studies on learning and performance [1,29,30]; that is, independent learning partially mediates the influence of mental health on academic achievement. These results collectively reveal the potential significance of optimism and mental health for independent learners.



After establishing the complete mediating relationship between loneliness, mental health, and academic achievement in this study, we identified loneliness as a characteristic of independent learning [4], which causes emotional stress [8]. Feelings of loneliness caused by independent learning may negatively influence a learner’s psychological state, thereby affecting their academic achievement in higher education [5,8,21,22]. With regard to needs and mental health theories, the results of Hypothesis 1 may suggest that a healthy psychological state is essential for learning and related outcomes. However, mental health is also vulnerable to threats of stress, therefore limiting learning behavior and outcomes [21,22]. Therefore, independent learning, the learning method that Chinese college students used to adapt to online education during the COVID-19 pandemic [2,3], may have limitations. For example, students can feel lonely due to independent learning [4,5], and perceived loneliness due to independent learning can influence university students’ mental health, therefore limiting their learning achievement [5,6,7,8].



Furthermore, optimism partially mediates the influence of loneliness on mental health in Hypothesis 2. This result may be attributable to the protective effect of optimism on psychological state [12]. Self-efficacy theory reveals that, by their nature, optimistic individuals are strong enough to resist stress and protect their mental health [13,24]. Therefore, optimistic learners may be more able to face the challenge of emotional stress caused by loneliness during independent learning. Those who face loneliness during independent learning may resist it through a sense of optimism, thereby reducing the partial influence of loneliness and retaining a healthy psychological state [12,13,24,27]. Therefore, for lonely independent learners, optimism may be an essential factor to cope with stress related to loneliness and protect their mental health.



Moreover, independent learning partially mediates the effect of mental health on academic achievement in Hypothesis 3. This finding revealed that mental health not only directly contributes to academic achievement but also indirectly supports independent learning to impact academic achievement. Theoretical views on needs and self-determination suggest that a healthy psychological state is a precondition for learning and achieving outcomes, and that it can promote learners’ initiative for learning, developing potential for academic success [17,18,22]. Learners with a healthy mental state may therefore be able to maintain their independent thinking and learning and achieve learning outcomes [1,29,30]. Therefore, good mental health may support students’ independent learning to promote their academic achievement.



Based on these findings of Hypotheses 1, 2, and 3, this research highlights the implications of optimism and mental health for independent learners in Chinese higher education. Emotional stress caused by loneliness during independent learning may negatively influence an individual’s psychological state, thereby limiting their development in terms of learning achievements. However, optimistic learners may be able to resist this stress, reducing the influence of feelings of loneliness on their psychological state. In addition, by maintaining a healthy psychological state, learners can use their initiative for learning to perform better in higher education. Therefore, optimism and a good mental health state are two essential factors that help students cope with stress related to loneliness and maintain independent learning [9,10]. These results also revealed that the courses developing college students’ optimism and mental health (such as positive thinking courses and mindfulness courses) may promote independent learning [19,20].




6. Conclusions


The findings of this study revealed the mediating effects of mental health, optimism, and independent learning. Mental health fully mediates the influence of loneliness on academic achievement, optimism partially mediates the influence of loneliness on mental health, and independent learning partially mediates the influence of mental health on academic achievement.



6.1. Research Implications


This study has one theoretical implication and two practical implications.



First, this study revealed three mediating effects based on theories, other studies, and SEM results, clarifying the potential mediating mechanisms of mental health, optimism, and independent learning.



Second, in this study, the measurement validity test for the loneliness, optimism, mental health, independent learning, and academic achievement scales was modified based on expert validity and the results of EFA and CFA. The modified scale can be used for related research.



Third, online education became an indispensable educational mode during the pandemic [2]. Independent learning can be used by students to adapt to online teaching [3]. However, feelings of loneliness during independent learning [4] may negatively influence an independent learner’s mental state, limiting their learning performance [5,8]. However, this study highlights that optimism is a potential protector, safeguarding mental health from the effects of loneliness caused by independent learning [12,27]. Good mental health may support students’ independent learning, helping them to achieve academic success [1,29,30]. Therefore, this study suggests that Chinese university managers can provide related courses (such as positive thinking courses and mindfulness courses) to improve Chinese university students’ optimism and mental health [19,20]. This way, they can develop optimistic and healthy minds to cope with the emotional stress caused by the loneliness resulting from independent learning and develop their independent learning skills.




6.2. Limitations and Future Research


This research investigated and constructed potential models to explain the value of optimism and mental health for independent learning. Follow-up research should conduct interviews to reveal the implications of optimism and mental health for independent learners.



This study is a cross-sectional study, and the mechanism promoting independent learning is mainly interpreted through theories and other studies. Therefore, the results may not be generalizable to all Chinese university students. To further verify the mechanism proposed, follow-up studies should use other representative groups and longitudinal research designs.
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Figure 1. Hypothetical theoretical model. 
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Figure 2. Measurement model. 
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Figure 3. Mediating structure for loneliness, mental health, and academic achievement. *** p < 0.001. 
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Figure 4. Overall mediating structure. *** p < 0.001. 
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Table 1. Demographics from the formal test.






Table 1. Demographics from the formal test.





	
Background Factor

	
Demographic Characteristic

	
Group Proportion

(n = 509)






	
Gender

	
Male

	
245 (48.1%)




	
Female

	
264 (51.9%)




	
Grade

	
Freshman

	
151 (29.7%)




	
Sophomore

	
111 (21.8%)




	
Junior

	
130 (25.5%)




	
Senior

	
117 (23%)
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Table 2. Valid questions and their factor loadings in the measurement model.






Table 2. Valid questions and their factor loadings in the measurement model.





	
No

	
Items

	
Loadings






	
Loneliness




	
Q1

	
I feel left out

	
0.83




	
Q2

	
I cannot find companionship when I want it

	
0.73




	
Q3

	
There is no one I can turn to

	
0.86




	
Q4

	
I am unhappy being so withdrawn

	
0.78




	
Q5

	
I feel isolated from others

	
0.78




	
Q6

	
People are around me but not with me

	
0.83




	
Optimism




	
Q7

	
I’m always optimistic about my future

	
0.81




	
Q8

	
Things always work out the way I want them to

	
0.83




	
Q9

	
I always look on the bright side of things

	
0.72




	
Mental Health




	
Q10

	
I feel that my life is meaningful

	
0.68




	
Q11

	
I enjoy my life

	
0.75




	
Q12

	
I can accept my appearance

	
0.71




	
Q13

	
I am satisfied with myself

	
0.74




	
Q14

	
I can concentrate (thinking, studying, remembering) on what I want to do

	
0.69




	
Independent Learning




	
Q15

	
I carry out my own study plan

	
0.79




	
Q16

	
I manage time well

	
0.68




	
Q17

	
I set up my learning goals

	
0.73




	
Academic Achievement




	
Q18

	
I can quickly grasp the key to solving the problem

	
0.83




	
Q19

	
I can easily understand what the teacher said in class

	
0.79




	
Q20

	
I can use the knowledge that I learned flexibly

	
0.77




	
Q21

	
I can always understand new knowledge and new skills quickly

	
0.78




	
Q22

	
I am willing to take initiative to communicate with others

	
0.68




	
Q23

	
I can take care of other classmates very well

	
0.75




	
Q24

	
I can communicate with others face to face

	
0.67




	
Q25

	
I always take initiative to help other classmates

	
0.74




	
Q26

	
I can get along well with other people

	
0.71




	
Q27

	
I can cooperate very well with other classmates

	
0.75
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Table 3. Interval estimation results for the structure of loneliness (L), mental health (MH), and academic achievement (AA).
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Mediating Effect

	
Path

Value

	
Bias-Corrected

	
Percentile




	
Lower

	
Upper

	
Lower

	
Upper






	
Total effect

(L → AA)

	
−0.16 **

	
−0.25

	
−0.08

	
−0.24

	
−0.07




	
Direct effect

(L → AA)

	
0.04

	
−0.02

	
0.12

	
−0.02

	
0.12




	
Indirect effect

(L → AA)

	
−0.20 **

	
−0.29

	
−0.14

	
−0.28

	
−0.14








** p < 0.01.
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Table 4. Interval estimation results for the overall mediating structure.
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Mediating Effect

	
Path

Value

	
Bias-Corrected

	
Percentile




	
Lower

	
Upper

	
Lower

	
Upper






	
L and MH




	
Total effect

(L → MH)

	
−0.23 **

	
−0.33

	
−0.15

	
−0.32

	
−0.14




	
Direct effect

(L → MH)

	
−0.13 **

	
−0.20

	
−0.07

	
−0.20

	
−0.07




	
Indirect effect

(L → MH)

	
−0.10 **

	
−0.17

	
−0.04

	
−0.16

	
−0.03




	
MH and AA




	
Total effect

(MH → AA)

	
0.86 **

	
0.69

	
1.03

	
0.70

	
1.05




	
Direct effect

(MH → AA)

	
0.65 **

	
0.46

	
0.85

	
0.47

	
0.87




	
Indirect effect

(MH → AA)

	
0.21 **

	
0.10

	
0.35

	
0.09

	
0.34








** p < 0.01. L, loneliness; MH, mental health; AA, academic achievement.
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