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Purpose

This study examines the correlation among smartphone addiction (SA) and malevolent creativity, as well as the underlying mechanisms involved. A moderated mediation framework was established to investigate the impact of SA on malevolent creativity in college students, taking into account the mediating influence of psychological capital and the moderating effect of self-concept clarity (SCC).





Method

This survey was conducted from May 10 to August 15, 2024 at a higher education institution in a central city of China. A total of 1,091 Chinese college students completed measuring SA, psychological capital, SCC, and malevolent creativity. Correlation and mediational moderation studies were performed utilizing SPSS (version 25.0) and AMOS (version 23.0).





Results

The association research indicated that SA exhibited a beneficial association with malevolent creativity and SCC, while demonstrating an adverse relationship with psychological capital. Additionally, malevolent creativity had an adverse association with psychological capital and positively and a good correlation with SCC. Furthermore, psychological capital was negatively correlated with SCC. The structural equation modeling investigation indicated that SA directly predicts malevolent creativity in college students, but psychological capital exerts an indirect predictive influence between the two variables. Specifically, psychological capital was found to be a partial mediator and buffer between SA and malevolent creativity. In addition, SCC moderated the second half of the “smartphone addiction →psychological capital → malevolent creativity” path and moderated the “smartphone addiction → malevolent creativity” path.





Conclusion

SA directly and indirectly affects malevolent creativity through psychological capital. SCC serves as a mitigating factor between SA and malevolent creativity. The association between psychological capital and malevolent creativity is great when the degree of self-concept is elevated, whereas the correlation between SA and malevolent creativity is also rather substantial.
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1 Introduction

In the era of digital transformation, smartphones have become indispensable tools for social connection, entertainment, commerce, and financial management. For example, scholars believe that the diversity and ease of smartphone app usage can help adolescents to continuously search for learning resources (1). Additionally, other scholars who believe that smartphones facilitate knowledge sharing and communication between teachers, students, and peers, which can improve teamwork and the efficiency of learning (2). They also believe that smartphones create a new interactive space for activities such as online teaching and interpersonal communication, which makes adolescents’ learning easier, more convenient, and efficient (3), which has a positive effect on their academic performance and social development (4). Smartphone use facilitates people’s productivity and life, and university students benefit from it.

However, excessive use of smartphones may also cause university students to experience adverse psychological and behavioral effects, which could affect their social functioning (5). A survey found that the SA detection rate among college students ranged from 4.05% to 27.4%, and the potential addiction rate may reach up 58.33% (6). Moreover, SA can substantially hinder an individual’s personal development and social integration such as causing negative emotions (7), poor academic performance (8), social communication anxiety (9), and decreased sleep quality (10). SA also leads to serious psychiatric disorders (11). In 2015, the World Health Organization officially categorizes SA under public health priorities and pointed out an urgent need to strengthen research on factors influencing SA and the intervention process (12). Smartphone use and addiction has become a global public health concern (13).

Although smartphone addictive behaviors may negatively impact individuals, studies have revealed the relationship between SA and the ability to generate malicious ideas, termed creativity (14, 15). Creativity impacts personal progress, scientific and technological innovation, and social development, and it is usually regarded as a positive quality. However, creativity can be a double-edged sword; when it is driven by malevolence, it can significantly impact society or individuals negatively (16). malevolent creativity refers to consciously and premeditatedly harming oneself or others in novel ways (17). Research has found that malevolent creativity jeopardizes society’s security, stability, and development (18). As a special group, college students’ malevolent creativity not only affects their personal development, but may also have far-reaching effects on their group, society, and future career (19). Therefore, it is socially beneficial to study the influence mechanisms underlying SA that drive college students’ malevolent creative behaviors and investigate efficient moderation techniques to mitigate the potential risks posed by malevolent innovation to students, educational institutions, and society at large.

SA is intimately linked to the behavior of an individual and may influence an individual’s psychological capital; however, limited studies have been conducted on the mediation role of psychological capital in the conversion of smartphone addicted behaviors into malevolent creativity (20). Research indicates that the connection between behavioral addiction and creativity may be affected by basic psychological factors, such as SCC (21). SCC has been a mediator and moderating feature in research connected to SA (22, 23). Nevertheless, there exists a scarcity of studies about the correlation between psychological capital and SCC, as well as SA and malevolent creativity. This led the authors to consider the impact of SA on individuals’ malevolent creativity and the potential influence of psychological capital and SCC in this dynamic. The link between psychological capital, SCC, SA, and malevolent creativity remains inadequately explored. Consequently, additional research may be pertinent to the mental health, academic performance, and career advancement of college students.

The study seeks for investigate the correlation between SA and malevolent creativity in undergraduates. while also assessing the mediating role of psychological capital and the moderating effect of SCC within the framework. The subsequent sections will examine these four factors and their interrelationships.




2 Literature review and hypotheses



2.1 Smartphone addiction

Before the smartphones emerge, several research concentrated on the topic of addiction to classic non-smartphones (24). Smartphones have largely replaced traditional cell phones (25). Most scholars now regard non-smartphones addiction and Smartphones addiction as the same concept (26). Researchers have defined SA on different levels. For example, on the psychological level, SA refers to an individual’s strong psychological dependence on the phone, desire for uninterrupted use of the phone, and extreme anxiety and inner pain when separated from the phone (27). SA behaviorally denotes an individual’s inappropriate and excessive utilization of the device, resulting in substantial adverse effects on both the individual and society (26). In clinical psychology, SA is characterized as a psychological dependence on excessive smartphone use, resulting in diminished self-control, impaired social functioning, and the emergence of psychological or behavioral issues (28). While experts have not achieved unanimity on the definition of SA, they concur that it encompasses three characteristics (1): uncontrollable use of the phone; always paying attention to new information on the phone and ignoring the immediate environment (29) (2); the emergence of a psychological withdrawal reaction, e.g., anxiety when the individual cannot use the smartphone, producing adverse emotions such as short- or long-term anxiety, irritability, and depression (30); and (3) SA can negatively affect an individual’s academics, health, and other aspects (31).

SA is characterized by an individual’s compulsive and excessive utilization of a smartphone, creating a psychological dependence and a loss of self-control regarding the use of smartphone. This may eventually affects their social functioning and produces psychological or behavioral problems (32). This concept has been extensively utilized in the domain of higher learning, sociology, and psychology (33, 34). According to the existing literature, SA is multidimensional and complex (35). Scholars have generated different perspectives for analyzing its inner essentials (36). The renowned scale is the SA scale created by Bianchi and Phillips, a 17-item scale used to quantify the sense of place from low to high on four dimensions: loss of control, withdrawal, avoidance, and ineffectiveness (28). Studies have shown that cell phone dependence triggers impaired physiological, psychological, behavioral, and social functioning of individuals and causes new types of social problems (37). SA results in physical health issues, including diminished sleep quality (38), impaired vision (39), and whiplash (40), with psychological disorders such as anxiety, sadness, and suicide thinking (41, 42). SA also affects people’s interpersonal relationships (43) and academic performance (44). Smartphone-addicted college students show antisocial tendencies and are prone to engage in criminal behavior (45) and many other negative behaviors.




2.2 Malevolent creativity

Guilford first suggested that “creativity is an inherent ability in all individuals and constitutes a facet of intelligence.” (46, 47). Academics have not achieved unanimity on the definition of creativity owing to its intricacy. Researchers have provided several views of creativity throughout different periods and circumstances (48). The definitions of creativity reveals that each researcher’s orientation is consistent with their adopted product, process, personality, and environment. This study defines creativity as the capacity of an individual to generate unique (original and unforeseen) and appropriate (contextually relevant) ideas and products within a certain setting (49).

Creativity has always seemed “good for the individual, good for society.” However, creativity can also have a negative impact on individuals and society if it is used malevolently, i.e. creativity has a “dark side” (16). Malevolent creativity stands for a common expression of the “dark side” of creativity that deliberately inflicts harm on individuals, property, processes, symbols, and more (50). Both malevolent and general creativity require that individuals generate ingenious and useful ideas or solutions. According to research, general creativity predicts malevolent creativity (17). Malevolent creativity suggests that an individual’s motivation is to intentionally harm other objects. Thus, it possesses some characteristics of traditional creativity such as novelty and effectiveness. However, malevolent creativity possesses its unique characteristics—purposefulness and harmfulness (51).

SA has a multidimensional and complex structure that may impair the physiological, psychological, behavioral, and social functioning of individuals. Research regarding malevolent creativity has been largely conducted under the theoretical framework of traditional creativity research. The first and most famous theoretical framework of creativity is the creativity “four elements model” (4Ps), which posits that creativity can be described from the four elements of creativity: people, media, process, and product. Amabile’s proposed model of creativity comprises cognitive, individual, motivational, and social elements, encompassing domain-specific abilities, creativity-related skills, and task motivation (52).

Sekowski added “social environment factors” to the model (53). The creativity investment theory suggests that intelligence, knowledge, cognitive style, personal characteristics, motivation, and the environment all have an impact on creativity, and that creativity is the result of the interaction of individual mental processes and environmental factors (54). Furthermore, in the onset of the 21st century, Plucker, Beghetto, and Dow posited that creativity arises from the interplay of abilities, processes, and the environment, enabling a person or group to generate innovative and valuable output (50). Kaufman and Beghetto offered a model for creativity development, asserting that creativity is not solely an individual’s autonomous capability but is also significantly influenced by contextual factors, the nature of the task, and the characteristics of the problem (55). The 5A framework introduced by Glaveanu et al. is a multifaceted theory of creativity aimed at offering an extensive comprehension of the processes and expressions of creativity (56). It suggests that five elements—actor, action, product, audience, and availability—influence creativity and emphasizes the socio-cultural context and the interaction between the individual and the environment more than the 4P framework proposed by Rhodes (57). The fourth concept is the dark triad theory, which posits that narcissism, Machiavellianism, and psychopathy may predispose individuals to employ creativity for deceit, manipulation, or other nefarious actions (58).

All previously discussed theories are relevant to the analysis of the relationship between SA and creativity. The investment theory of ingenuity and the modeling model of malevolent creativity are particularly relevant to this study, providing the theoretical basis for investigating the connection between SA and malevolent creativity.

Literature shows that researchers have mostly concentrated on the correlation between SA and creativity (59), whereas less attention has been devoted to the processes through which SA influences malevolent creativity. In line with the theories above, several recent studies have discussed the factors of malevolent creativity such as intelligence, knowledge, thinking styles, personal traits, motivation, and the environment (51). These studies explain the processes involved in malevolent creativity. Numerous recent research have investigated the correlation between malevolent creativity and the factors of environment (60), perception (61), and emotion (62).Presently, limited research exists on SA and harmful creativity; some studies have identified an association between SA and creativity (63). Additional research have documented the correlation between SA and IQ, knowledge, cognitive styles, personal characteristics, motivation, and environmental factors. For example, scholars have argued that smartphone-addicted individuals are often exposed to virtual environments, which may contain malevolent content such as cyber-violence and undesirable information, which blur the boundaries between moral and immoral behaviors and distort their values and beliefs (64). Some research reports also conclude that SA can trigger aggressive behavior and deviant psychology, both of which reveal malevolent tendencies in creative problem solving (65). A substantial amount of data indicates that college students’ inclination toward SA correlates with relationship distress (43), loneliness (66), low subjective well-being (67), depression (68), and psychological anxiety (69), which are all significantly positively correlated; they are all significant factors that trigger malevolent creativity. Therefore, this study suggests that pathological smartphone behavior may significantly produce malevolent creativity among college students. We put out the subsequent hypothesis:

H1: SA is positively associated with malevolent creativity.




2.3 Psychological capital

Goldsmith first proposed the concept of psychological capital in 1997. “Psychological capital is a combination of an individual’s beliefs, attitudes, and perceptions about work, ethics, and self-life, and is a personality trait that significantly increases the level of motivation and creativity among employees (70).” Subsequently, psychological capital has received extensive attention from positive psychologists and positive organizational behaviorists. In 2004, Luthans et al. (71, 72) defined psychological capital as an individual’s “positive psychological strengths” and believed that it includes characteristics that can affect an individual’s positive conduct. Capital is the psychological condition that can affect a person’s constructive behavior, characterized externally by the amalgamation of optimism, hope, resilience, and self-efficacy experienced by individual employees. The degree of psychological capital exerts a substantial beneficial impact on attitudes and behaviors (73). Numerous theories exist on psychological capital. For example, Letcher (74) argues that psychological capital captures the personality traits that influence an individual’s performance, including openness, stability, and agreeableness. In addition, Avolio et al. based on the state theory, argued that psychological capital is a combination of positive psychological states that enhance an individual’s performance and happiness at work, and that these positive psychological states produce positive organizational behaviors that can be invested in and developed toward a higher job performance and satisfaction (75). In 2004, Luthans analyzed and compared psychological capital, human capital, and social capital and concluded that psychological capital is a positive psychological state that can be invested in and developed like human and social capital to generate positive competitiveness (71). Although scholars hold different understandings of the connotations of psychological capital, they all view psychological capital from a positive psychology perspective as quality characteristics that can stimulate an individual’s potential to produce positive results (76). This study characterizes mental assets as a favorable psychological condition exhibited by an individual during growth and development, which is a crucial psychological resource for enhancing individual advancement (77).

Although various scholars interpret psychological capital differently, measuring psychological capital and its characteristics is mature and stable; self-efficacy, optimism, hope, and resilience are the widely recognized structural dimensions of psychological capital (78). These four promote each other and work synergistically to positively influence mindset, behavior, among others (79). Some studies indicate that psychological capital has become a key factor which can reduce the probability of SA (80); others have shown that the four core components of psychological capital—self-efficacy, optimism, resilience, and hope—are all linearly and negatively related to SA (81–83). Positive psychology also suggests that there are two forces—positive and negative—that oppose each other in a person’s inner world. If the positive force is stimulated and enhanced, the negative force will be suppressed or eliminated (84). Therefore, psychological capital as a positive force can inhibit and eliminate the negative effects of SA. Scholars have found that when the mediating variable, psychological capital, is added to SA and mental health, the regression coefficient between SA and mental health decreases significantly. The rate and degree of SA among undergraduates with higher psychological capital is significantly lower (85). Other scholars demonstrated that et al. conducted a study on undergraduate nursing students, revealing that self-control partially mediated the positive correlation between stress perception and the propensity for SA. Furthermore, psychological capital could influence the relationship between self-control and SA propensity (86). Consequently, we bring out one more hypothesis:

H2a: Psychological capital is negatively related to SA.

Psychological capital is a constructive psychological energy and intrinsic resource that individuals gradually cultivate during their growth and development (76). Researchers have determined that psychological capital exerts a substantial positive influence on innovative work behavior (87). Psychological capital exerts a substantial moderating and mediating influence on the relationship between job stress and creativity (88). However, more studies have argued for a relationship with malevolent creativity based on the components of psychological capital such as optimism, mental toughness, and hope (19). It has also been found that mental toughness protects people from stressful environments, which reduces cognitive malice and encourages an optimistic approach to problem solving (19). Mental toughness has an adverse relationship with aggressive creative behavior. Some research have identified an association between self-efficacy and malevolent creativity, indicating that persons with elevated self-efficacy are more inclined to evade or disengage from criminal and other antisocial behaviors (89). Some findings show that hope promotes positive emotions in individuals, enables individuals to use positive psychological resources to cope with setbacks, reduces psychological problems in individuals, and is essential for the prevention and treatment of disruptive behaviors (90). Research indicates that the elements of psychological capital influence malevolent creativity. The synergistic effect of psychological capital elements exerts a more substantial influence than any one factor alone (91). Thus, psychological capital can positively predict malevolent creativity. It culminates in the subsequent hypothesis:

H2b: Psychological capital negatively predicts malevolent creativity.

As mentioned above, SA negatively predicts college students’ psychological capital (92). Individuals with low psychological capital display more problematic and aggressive behaviors (93), which increases malevolent creativity (94). Hence, it can be posited that SA influences malevolent creativity by diminishing psychological capital and augmenting malevolent creativity. Thus, the following hypotheses are proposed:

H2: Psychological capital mediates and buffers the relationship between SA and malevolent creativity.




2.4 Self-concept clarity

SCC is connected to the clarity, beliefs, internal consistency, and consistency of an individual’s self-perception (95). This significant personal resource aids individuals in elucidating their objectives (96), facilitating effective self-management, fostering a profound sense of purpose (97), enhancing overall well-being (98), reducing negative emotions (99), and promoting personal development while ameliorating maladaptive behaviors (100). Research indicates that persons possessing high SCC are less prone to exhibit SA behaviors (101). Accordingly, a correlation exists between SCC and SA. In view of this, we proposed this hypothesis:

H3a: SCC is correlated with SA.

Malevolent creativity is an advanced cognitive ability influenced by a combination of complex factors. Research has emphasized that an individual’s personality traits influence malevolent creativity through maliciousness (102). Self-concept is a crucial element of personality structure, encompassing self-assessments of competence, self-esteem, and social duties (103). Individuals with elevated SCC exhibit enhanced self-regulation and a superior capacity to withstand the impact of adverse external information (104), as well as a more objective and favorable self-evaluation to satisfy their own standards (96). Such groupings exhibit a low tendency for conflict or animosity. Individuals possessing strong SCC exhibit greater social engagement and are more inclined to establish stable emotional connections with others compared to those with low SCC (105). These groups are more inclined to possess elevated levels of social support and resources, which is strongly inversely connected with a reduced moral sensibility and a deficiency of empathy (106). Individuals with greater SCC are said to be more active, demonstrate enhanced cooperative problem-solving activities, and exhibit reduced hostility (107). Additionally, there is research indicating that SCC reduces individuals’ negative experiences, including anxiety and depressive moods and perceptions of stress (108). Numerous studies have suggested that individuals with traits such as aggressive tendencies (94), high risk-taking, low morality (109), and non-empathy (110) may have a higher propensity for malevolent creativity. Thus, we concluded that SCC substantially affects malevolent inventiveness and proposed the research hypothesis as following:

H3b: SCC is correlated with malevolent creativity.

Investigations into the relationship between SCC and psychological capital are scarce. Multiple studies have researched the hyperlink among SCC and psychological resilience, hope, confidence, and optimism. Research on athletes indicates that SCC significantly correlates with mental toughness and influences burnout levels in athletes via mental toughness (111). A study of 2,792 adolescents and young adults aged between 11 and 24 revealed that family cohesion may have a mediating effect on subjective well-being through the “self-concept clarity-hope” link, where hope was significantly impacted by SCC. In this process, SCC has a significant effect on hope (112). Cross-lagged panel (regression) modeling has revealed a reciprocal impact link between achievement and self-concept (113). SCC may act as a favorable predictor of an individual’s psychological capital, which comprises self-efficacy, hope, optimism, and mental toughness as its four essential elements. Accordingly, the following hypothesis has been proposed:

H3c: SCC is correlated with psychological capital.

In summary, Multiple studies have indicated that the connection between psychological capital and SA is mediated or regulated by SCC. An individual’s psychological capital may also be influenced by their SCC and, thus, malign creativity. According to the literature and our preceding hypotheses, we proposed the hypotheses as follow:

H4: SCC may moderate the relationship between SA and psychological capital.

H5: SCC may moderate the relationship between SA and malevolent creativity.

In brief, there are four variables were included in the theoretical model mentioned. We hypothesized possible pathways to establish a comprehensive understanding of Smartphone Addiction, Psychological Capital, Self-Concept Clarity influencing Malevolent Creativity (see Figure 1).




Figure 1 | Measurement model. Factor loadings are standardized results (1180). PC, Psychological Capital; SA, Smartphone Addiction; MC, Malevolent Creativity.







3 Methodology



3.1 Research design

In order to reveal the relationship between smartphone addiction and malevolent creativity and the mediating role of psychological capital and the moderating role of self-concept clarity, the researchers conducted the following research design. Firstly, the connection between smartphone addiction and malevolent creativity was explored from the literature through a rooted theory approach. At the same time, the possibility of the mediating role of psychological capital and the moderating role of self-concept clarity was explored through exploratory focus interviews, and then evidence from the literature was searched to derive relevant hypotheses. Secondly, a minimum sample size was calculated based on the diversity of the students’ disciplines and the total number of questions in the questionnaire, and then the appropriate number was obtained based on stratified random sampling. Meanwhile, the questionnaires were submitted to the ethical review organization for review. Again, according to the rules of questionnaire distribution, the subjects were first informed of the motive of the survey, and then they were asked to fill out the informed consent form, and those who did not agree could withdraw from the survey. Finally, data verification and modeling were performed.




3.2 Participants and procedure

This investigation was undertaken in a higher education institution in central China. The college has 15 faculties with 56 undergraduate programs, 40 specialized programs, and more than 40,000 full-time enrolled students; 26 students participated in exploratory focus group interviews before completing questionnaires. This enhanced our comprehension of the behavior characteristics and psychological states of potential respondents. Most of the respondents indicated that they could not detach themselves from their cell phones. Thus, cell phones significantly influenced their life and academic pursuits. Due to the more obvious differences in the disciplinary background and daily life status of students in different colleges. In order to control for potential differences between colleges and improve the universality of the survey results, we utilized stratified random sampling method, in which all students were randomly picked by department. From May 10 to August 15, 2024, 1,200 students completed an online questionnaire.

Questionnaires with the same (consistently repeated) or missing answers were not valid, leaving 1,091 valid questionnaires. In structural equation modeling, 10 to 20 samples are required for each observed variable (114), besides basic personal information, the questionnaire had 59 items, i.e., 59 observed variables. Thus, the reasonable sample size should be 590 to 1,180. Therefore, the number of valid questionnaires collected met the requirements of structural equation modeling.

In the sample, males accounted for 35.5% and females for 64.5%; 19.4% were students under 18 years old, 36.9% were 19 years old; 20.3% were 20, 12.3% were 21, and 11.1% were 22. The freshmen accounted for 44.9%, sophomores for 22.6%, and juniors for 26.3%. Because most of the senior students were doing off-campus internships, they only accounted for 6.3%. Students majoring in humanities and social sciences accounted for 13.7%, economics and management students for 33.8%, science and engineering students for 32.4%, medical students for 5.6%, arts students for 10.4%, and others for 5.6%. In summary, the research sample was well represented.




3.3 Instruments

The demographic information collected included gender and specialty. The four scales were the SA, malevolent creation, psychological capital, and SCC scales. The English portions were translated into Chinese and tested using reverse translation to resolve inconsistencies prior to data collection. The scale selected for SA was established by Louis Leung et al. (115) Derived from the Bianchi and Phillips problematic cell phone use scale, a 17-item scale categorized into four dimensions: loss of control, withdrawal, avoidance, and ineffectiveness.

The SA scale is a set of self-assessment statements regarding addictive behaviors, withdrawal behaviors, negative affect, and social comfort, which require adult responses. Children, adolescents, and older adults have all been included in its scope of application. The items are assessed utilizing a 5-point Likert scale. The content consistency coefficient of the scale was 0.951.

We used the malevolent creativity scale developed by Hao Ning (116) and others to assess the level of malevolent creativity behaviors exhibited by college students. It consists of 13 items classified into three dimensions: hurting others, lying, and trickery. The frequency of malevolent thoughts in everyday life was measured using a 5-point Likert scale; a higher overall score indicated a higher level of hostile innovation in daily life. The internal reliability coefficient for this level was 0.974.

The psychological capital scale developed by Luthans, Avolio, and Avey (72) was used. It comprises four dimensions: self-efficacy, hope, optimism, and resilience. The original scale consisted of 24 questions with three reverse questions, which were duplicated with other related items in terms of the meaning for a more concise test. For more conciseness, these three questions were deleted; the final scale had 18 items. The study found that the positive psychological qualifications had a content consistency coefficient of 0.980.

This study used the SCC scale created by Campbell et al. (95), which comprised of 12 questions; questions 6 and 11 were reverse scored. A 5-point Likert scale was employed, with elevated scores signifying greater SCC. The internal consistency coefficient of the SCC scale was 0.946.




3.4 Data analysis

SPSS (version 25.0) and AMOS (version 23.0) were used in this study to process and analyze the data. Because this study’s reliance on self-assessment questionnaires for data collection may introduce typical method bias into the results. Therefore, in order to keep the validity of data analysis, prior to data processing, a Harman’s one-way test for common method bias was employed (117).

The findings demonstrated that each of the six factors’ eigenvalues was greater than 1, and all the six factors had contribute 73.31% to the total variance, with the first factor’s total variance being 36.73%, which was lower than the critical 40%, indicating that the data did not exhibit a significant common method bias effect. Subsequently, the evaluation of the data was performed via descriptive statistics, correlation evaluation, and validation of models based on the research hypotheses. The data’s centralized and discrete trends were analyzed using descriptive statistical analysis. Pearson correlation coefficients were computed to examine the correlations among independent, mediating, dependent, and moderating variables. Based on the correlations, AMOS 24.0 was utilized to further validate the stated research hypotheses and examine the model’s mediating and moderating roles.





4 Results



4.1 Descriptive statistics and correlation analysis

Measures of central tendency, dispersion values, and Pearson matrix correlation coefficients for mobile phone addiction malevolent creativity, psychological capital, and SCC Were worked out by means of SPSS 25.0. The results of the descriptive statistical evaluation are presented in Table 1, while the Pearson matrices coefficients of association are displayed in Table 2.


Table 1 | Descriptive statistical analysis.




Table 2 | Correlation of the 4 observed variables.



As shown in Table 2, The method of Pearson correlation analysis was applied to assess the relationships within the elements in the framework. All variables were correlated. Students’ malevolent creativity revealed a positive statistical related to SA (r=0.444, p<0.01) and self-concept (r=-0.410, p<0.01), yet negatively associated with psychological capital (r=-0.229, p<0.01); SA shown an inverse association among psychological capital (r=-0.279, p<0.01), positively related to SCC (r= 0.738, p<0.01) exhibited positively associated; mental assets exhibited an adverse statistical association with SCC (r=-0.279, p<0.01). The outcomes of the correlation analyses furnish early support for the later tests of mediating and moderating effects.




4.2 Structural equation analysis



4.2.1 Smartphone addiction and malevolent creativity

The study constructed a structural equation model of SA and malevolent creativity, and by fitting the model, it was found that: the CMIN/DF was 2.987, which was within the standard interval of 1-3; the RMSEA was 0.043, which was less than 0.08; and the figures of the TLI, CFI, RFI, and NFI were 0.960, 0.965, 0.936, and 0.944, correspondingly, which were all greater than 0.9, which meets the standard. Thus, the model fit was good. Contingent upon the data outcomes evaluation, the path factor of SA and malevolent creativity was 0.514, and the P-value was less than 0.001, reaching the significant level.




4.2.2 The mediating function of psychological capital

The Bootstrap was utilized in AMOS for the analysis of what is the mediation impact of mental assets. The indicators of the model’s fitting quality regarding the mediating effect of psychological capital met the requirements: the CMIN/DF was 2.546, which was within the standard interval of 1-3; the RMSEA was 0.038, which was less than 0.08, and the figures of the TLI, CFI, RFI, and NFI were 0.967, 0.972, 0.948, and 0.956 respectively, which were all greater than 0.9 and met the standard. The model fit was good. According to Table 3, the absolute values of all path coefficients are between 0 and 1, and the P-values are less than 0.001, reaching the significant level. The coefficient of the path associated with SA malevolent creativity is 0.480. Meanwhile, the coefficient of the path associated with SA and psychological capital is -0.325, and the hypothesis H2aholds. Thus, the stronger the SA, the lower the degree of psychological capital; the inferior the SA, the superior the degree of psychological capital.


Table 3 | Results of hypothesis testing for direct effects.



The Bootstrap approach was employed to examine mediating effects. Drawing on Hayes’ study, the study set the sample size for Bootstrap sampling to 2,000 and used the percentile and bias correction methods to find 95% confidence intervals for the mediating effect (118). The findings indicated that the indirect impact estimate of “smartphone addiction→psychological capital→malevolent creativity” was 0.026, P=0.044<0.05, indicating that psychological capital functioned as a middleman between SA and malevolent creativity; the direct impact estimate was 0.482, P=0.01<0.05, as represented in Table 4.


Table 4 | Results of the test of the mediating role of psychological capital.






4.2.3 The moderating role of SCC

We tested the decreasing impact of SCC by constructing interaction items. The SA scale had 17 items, malevolent creativity had 13, psychological capital had 18, and SCC had 11. In this study, the items of each scale were packed for averaging and the interaction term was calculated. Secondly, the SCC moderating role model was plotted in AMOS based on the calculation results.

The SCC regulation model fit indicators met the requirements, CMIN/DF was 2.969 and was within the standard interval of 1-3; RMSEA was 0.043, less than 0.08; and the values of TLI, CFI, RFI, and NFI were 0.949, 0.956, 0.925, and 0.936, which are greater than 0.9, respectively, demonstrating that the model is well-suited. According to Table 5, The findings indicated that The path from SCC×SA to PC has a positive estimate of 0.127 (P=.0000), suggesting that the interaction of self-concept clarity and cell phone addiction has a significant positive effect on positive self-efficacy. The path from SCC×SA to MC has a positive estimate of 0.117 (P=.0000), suggesting that the interaction of self-concept clarity and cell phone addiction has a significant positive effect on cell phone addiction.


Table 5 | Results of the test of the Moderating role of psychological capital.








5 Discussion



5.1 Discussion of results

We designed a mediated moderation model to evaluate the consequences of college students’ SA on malicious inventiveness and investigated the mediating function of psychological capital in the association between SA and malevolent creativity among university students, together with the moderating effect of SCC on the correlations between SA and psychological capital, and between SA and malevolent creativity. The results confirmed the hypotheses and aligned with previous research.

Firstly, this study verified a substantial predictive correlation between SA and malevolent creativity (β=0.514, P<0.001), indicating that Hypothesis 1 is valid, consistent with previous studies (119, 120). Some studies have shown that smartphone addicts who are chronically dependent on their phones are prone to adverse emotions such as depression, anxiety, and loneliness, which may manifest themselves in unethical or malevolent creative behaviors when negative emotions continue to accumulate and are not properly regulated (116). Another explanation is that the frequent information stimulation and immediate feedback brought by cell phones can interfere with an individual’s attention, making it easier to be distracted by thinking and, thus, weakening self-control over behavior (121). Additionally, SA, similar to other addictive behaviors, alters the brain’s reward and punishment mechanisms, especially the dopamine system, making addicts more sensitive to instant gratification and novel stimuli (122). As a result, smartphone addicts with reduced levels of self-control are more inclined to engage in “off-the-wall” or “off-normal” thrill-seeking and risk-taking behaviors, and malevolent creativity may be a way to satisfy this need.

Secondly, the results of the study confirmed H2a and H2b. SA has a detrimental predictive impact on psychological capital, it aligns with the findings of previous research (123). Individuals glued to smartphones are subjected to an excessive volume of superfluous information for an extended period, which leads to the destruction and depletion of psychological resources, and they are prone to distraction and inefficiency regarding life and work challenges, affecting the accumulation of psychological capital such as resilience and self-confidence. Although no studies have directly examined the impact of psychological capital on malevolent creativity, some studies indirectly prove that psychological capital alleviates students’ antisocial problems and malevolent creativity. Individuals with psychological capital have greater self-regulation and effectively control impulses to deal with problems in a more rational and constructive manner (72, 124), which reduces malevolent creativity (51). Meanwhile, people with elevated levels of psychological capital experience more happy emotions, which reduce negative emotions such as depression and anxiety (125) and build good social relationships (126). According to the social exchange theory, positive social interactions can reduce hostility and conflict and lower the incidence of malevolent behavior (127).

Thirdly, H2 has been validated. Psychological capital partially facilitated the connection between SA and malevolent creativity. This discovery aligns with psychological and sociological studies; when a college student is addicted to a smartphone, they are susceptible to adverse emotions and unethical conduct when they lack sufficient resources and self-control to alleviate the detrimental impacts of SA (128–131). However, psychological capital can be a powerful psychological resource that mitigates the negative effects of SA (132, 133), which reduces the prevalence of malevolent behaviors. To put it differently, the more powerful an individual’s psychological capital, the greater their willingness to moderate negative emotions and resource depletion associated with SA by actively and creatively engaging with the stressors.

Fourthly, this study discovered that college students’ SCC positively moderates the association between SA and psychological capital, and the findings validate H3. According to the literature, college students possessing SCC are more inclined to identify and adapt to environmental stressors and challenges. Thus, they show higher self-regulatory abilities and coping strategies (134). Meanwhile, SCC is a psychological regulator. When individuals are confronted with behavioral problems, such as SA, those with SCC are more likely to be aware of the negative effects of addictive behaviors and are able to adopt effective strategies to manage and reduce the onset of addiction (135), which is widely considered to be a behavior similar in nature to addiction. Therefore, SCC can positively regulate SA and positively regulate psychological capital. SA is disturbed by SCC, serving as a moderating element, when it negatively affects psychological capital. Under the regulation of high SCC, the detrimental consequences of SA can be mitigated and potentially converted into good self-efficacy.

Fifthly, this study discovered that SCC negatively moderates the association between college students’ psychological capital and malevolent creativity. The greater the degree of SCC, the weaker the effect of college students’ psychological capital on malevolent creativity, which verifies Hypothesis H4. This discovery aligns with psychological and social research, which indicates that persons possessing a distinct self-concept have a comprehensive understanding and solid identity for both their essence and appropriate behavior. This understanding and identification allows them to clearly identify their goals and values when faced with decision making. They tend to choose solutions that are consistent with their own perceptions and social norms (136), and the malevolent creativity of this group of individuals is usually low.

In summary, SCC serves a dual moderating function in the association between SA and both psychological capital and malevolent creativity. It assists individuals in mitigating the adverse consequences of SA and improving their self-efficacy. University students maintain a high degree of SCC to counter the development of malevolent creativity by maintaining a low level of malevolent creativity even when their psychological capital is low.




5.2 Implications of the study

Regarding theoretical significance, this study correlates the prevalence of malevolent creativity with college students’ comprehension of the creative process, particularly in the context of contemporary SA rates. The analysis of the moderating and mediating effects suggests that college students’ self-clarity enhances their psychological capital and reduces the degree of malevolent creativity of the smartphone-addicted ones. From a pragmatic point of view, the relationship between SA, malevolent creativity, psychological capital, self-concept can assist school administrators effectively inhibit college students’ malevolent creativity, focus on their cell phone use and mental health, and help them use their cell phones rationally, and enhance their psychological capital. For example, teachers can facilitate opportunities for pupils to participate in significant activities while upholding elevated academic standards. Moreover, school administrators can establish diverse support systems for pupils that do not depend exclusively on external motivation or ideological and political instruction.




5.3 Limitations and future directions

This research has specific limitations and suggests pathways for additional research. First, although the primary objective of this study was to examine the effect of SA on university students’ malevolent creativity and its related mechanisms, the effects of variables such as age, gender, and major on this relationship were not controlled for owing to the constraints of data acquisition. Second, we employed a cross-sectional design. While cross-sectional studies coupled with data analysis can investigate the correlation among many variables, the causal relationship between these variables remains inadequately elucidated.





6 Conclusion

We developed a moderated mediation model to examine the effects of SA on college students’ malevolent creativity, and the research results revealed that (1) SA was a strong predictor of malevolent creativity (2); psychological capital partially mitigated the connection between SA and malevolent creativity; and (3) self-concept distinctly moderated the effect of SA. The results illuminate the mechanisms influencing the relationship between SA and harmful creativity in university students.
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