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This study investigates how adolescents’ internet adaptation influences internet addiction, with a particular focus on the mediating role of internet cultural adaptation. Grounded in cross-cultural adaptation theory, the study proposes that internet cultural adaptation can mitigate the negative relationship between internet adaptation and internet addiction. Conducting a large-scale random survey among Chinese adolescents, and employing standardized measures for internet addiction, internet cultural adaptation, and internet adaptation, the study finds a significant negative correlation between internet adaptation and internet addiction. More crucially, internet cultural adaptation plays a pivotal mediating role, such that when adolescents have higher capabilities in adapting culturally to the internet, the negative relationship between their internet adaptation and addiction is effectively alleviated. These findings not only provide a new perspective in understanding adolescent internet addiction but also offer theoretical guidance for devising preventive measures. The study also discusses practical applications of the results, emphasizing the importance of enhancing adolescents’ internet cultural adaptation, and presents new strategies for preventing and mitigating issues of internet addiction.
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1 Introduction

In the aftermath of the pandemic, as society gradually returns to normalcy, the long-term effects of increased internet usage during the pandemic have become a focal point of academic inquiry. The pervasive shift to online platforms for work, education, and social interaction has potentially laid the groundwork for heightened susceptibility to internet addiction. Internet addiction refers to a behavioral pattern where individuals excessively rely on the internet, thereby affecting their daily life, academic performance, and interpersonal relationships (1–4). Studies suggest that this extended reliance on digital connectivity might contribute to patterns of addictive behavior, encompassing challenges in managing online engagement and its impact on mental well-being (5–7). Addressing these emergent trends is crucial in the post-pandemic landscape.

Compared with Internet addiction, a more positive results of internet use is internet adaptation, which refers to an individual’s ability to effectively manage and balance online and real-world activities, academics, and social interactions in a digital environment (8). Specifically, internet adaptation involves how one negotiates the relationship between the online world and reality, whether internet usage behaviors conform to social norms, the impact on one’s academics and life, and the rationality of internet use (9). Obviously, internet adaptation refers to an individual’s effective use of the Internet as part of their daily life and work, while internet addiction refers to excessive use of the Internet to the extent that it affects the individual’s daily life and health. It is important to note that internet adaptation may turn into internet addiction in some cases. For example, a person may initially use the internet for work or study, but overuse can lead to addiction. Therefore, studying the relationship between internet adaptation and internet addiction is critical, as it helps us better understand how individuals balance healthy and harmful Internet use. However, most relevant research has generally focused on psychosocial factors of internet addiction, the mental health effects of internet behavior, or the relationship between internet use and an individual’s ability to adapt (10, 11).

Building on the research of internet adaptation, this study introduces the concept of internet cultural adaptation. Internet cultural adaptation refers to the process and ability of individuals to adapt to and integrate into the online culture within the internet environment. According to the theory of cross-cultural adaptation, when individuals encounter a new cultural environment different from their original cultural background, they may undergo a series of psychological adjustments and adaptation processes (12). This theory can be analogously applied to the internet environment, implying that adolescents facing a diverse array of online cultures, if lacking effective adaptation strategies, might fall into what is termed “cultural shock.” This, in turn, could lead to cognitive biases, negative emotions, and even irrational online behaviors (13). As a strategy and capability for individuals to adapt in the online environment, the impact of internet culture adaptation on internet addiction and its internal mechanisms merits further investigation. Hence, this study aims to explore the relationship between internet cultural adaptation, internet adaptation, and internet addiction, particularly the mediating role of internet cultural adaptation in the relationship between internet adaptation and internet addiction.

Furthermore, this broad scope of internet engagement raises particular concerns when considering the adolescent population. Adolescents, undergoing critical phases of psychological and social development, are uniquely impacted by their digital interactions. The patterns of internet use established during this formative period can significantly shape their long-term developmental trajectory (14, 15). Given their evolving maturity and self-regulatory capabilities, adolescents are particularly vulnerable to the pitfalls of internet addiction, which could detrimentally affect their academic achievements, social skills, and overall mental well-being (5, 9, 16). Thus, a deeper exploration into the nuances of internet adaptation and cultural adaptation amongst adolescents is not only pertinent but essential for devising effective preventative and intervention strategies against internet addiction.

To this end, this study employed standardized scales for internet addiction, internet cultural adaptation, and internet adaptation, conducting a large-scale random survey among the adolescent population in China. Through an in-depth analysis of the survey data, we hope to gain a better understanding of the psychological mechanisms behind adolescent internet addiction, thereby providing a theoretical basis for developing effective prevention and intervention measures.



2 Methods


2.1 Participants

The study focuses on middle school students aged 13 to 17 nationwide. To ensure the reliability of questionnaire data, we coordinated directly with school administrators and distributed a total of 4,532 online anonymous questionnaires (male: 1,264, female: 1,857). All questionnaires were returned, but after removing invalid questionnaires, 3,121 valid responses were received, yielding a response rate of 69%.



2.2 Measures


2.2.1 Internet addiction scale

We utilized the Internet Addiction Scale (CIAS-R), revised by Chen Shuhui et al., which was originally designed for college students in Taiwan based on the standardized Chinese Internet Addiction Scale (CIAS). This scale consists of 26 items divided into five dimensions: internet addiction tolerance, compulsive internet use, internet withdrawal reaction, interpersonal and health problems, and time management problems. Internet addiction tolerance is characterized by the need for an individual to engage with increased amounts of online content or extend their online duration in order to achieve a level of satisfaction comparable to their initial experiences. Compulsive Internet Use refers to an intense, nearly uncontrollable desire to connect online. This urge manifests when thinking about or seeing a computer, making it challenging for individuals to disengage once online. Their mental state tends to be more energized during such interactions, accompanied by a desire for prolonged online sessions. On the other hand, internet withdrawal reaction describes the emotional and psychological disturbances that occur when one is abruptly prevented from accessing the internet. Symptoms include feelings of depression, irritability, emptiness, as well as behaviors like inattention and restlessness. Additionally, overindulgence in the virtual realm can lead to interpersonal and health issues. Such immersion can cause individuals to neglect their social roles, leading to estrangement from family and friends. Concurrently, it can bring about physical discomforts, ranging from ocular issues and headaches to sleep deprivation and gastrointestinal disturbances. Lastly, time management problems arise when an individual’s excessive time online hampers their work, academic pursuits, and disrupts regular routines such as sleep and meals. The first three constitute the core symptoms of internet addiction, while the last two indicate associated issues. A 4-point scoring system was used, with 1 indicating “strongly disagree” and 4 “strongly agree.” The sum of item scores within each dimension corresponds to the total score of that dimension. The total score of all items indicates the individual’s level of internet addiction, with a higher total score implying a higher tendency for internet addiction. The scale exhibits excellent internal consistency, with Cronbach’s α coefficient of 0.93 for the whole scale, and 0.90 and 0.88 for the sub-scales, indicating good reliability (17).



2.2.2 Adolescent internet adaptation scale

The study used the Adolescent Internet Adaptation Scale developed by Ji Aitong (9). This 17-item questionnaire consists of four dimensions: internet interpersonal orientation, academic evasion, problematic internet behavior, and rational internet use. “Internet Interpersonal Orientation” primarily refers to a heightened sense of comfort in online environments compared to real-world settings. Individuals with a stronger internet interpersonal orientation prefer to establish and maintain social connections online. “Academic Evasion” denotes the use of the internet as a tool for academic dishonesty or as a means to divert from educational tasks in unproductive ways. “Internet Problematic Behavior” characterizes online actions such as cyberbullying, attacking others, and other forms of disruptive behaviors. “Rational Internet Use” pertains to an individual’s prudent utilization of the internet, ensuring adherence to established online usage norms and guidelines. Owing to the fact that the dimensions of internet interpersonal orientation, academic evasion, and internet problematic behaviors evaluate maladaptive behaviors in internet usage, they can be categorized under the negative adaptation dimension. Conversely, internet rational use, which assesses behaviors from a constructive standpoint, signifies proactive adaptation and can thus be designated as the positive adaptation dimension. A 5-point scoring system was used, ranging from “strongly disagree” (1 point) to “strongly agree” (5 points). Negative dimension scores were reverse scored and added to the positive dimension to get the total score. The questionnaire’s reliability (Cronbach’s α coefficient) ranged from 0.64 to 0.80 for each dimension, and 0.83 overall. Confirmatory factor analysis showed item factor loadings all above 0.40, RMSEA = 0.06, NFI = 0.89, CFI = 0.92, GFI = 0.94, TLI = 0.90, indicating good reliability and validity (9).



2.2.3 Internet cultural adaptation questionnaire

This study employed the standardized “Internet Cultural Adaptation Questionnaire” compiled by Huang Lifeng (18). This instrument was developed by referencing the “Adolescence Psychological Adaptation Scale (APAS)” constructed by Chen Huichang et al. (1995), the “Sociocultural Adaptation Scale” advanced by Ward & Kennedy (1999), the “Student Adaptation to College Questionnaire (SACQ)” by Gerdes & Mallinckrodt (1994), the “Chinese College Student Adaptation Scale” devised by the Ministry of Education’s “College Student Mental Health Assessment System” project team (2005), and the “University Student Internet Psychological Survey Questionnaire” formulated by Meng Ping (2003). Based on the fundamental understanding of internet cultural adaptation, 42 items were included in the questionnaire. It adopts a 5-point Likert scale: 1 – Strongly Disagree, 2 – Disagree, 3 – Neutral, 4 – Agree, 5 – Strongly Agree. Participants were instructed to select options based on their real-life experiences.

The questionnaire encompasses several domains, including Value Adaptation (assessing and adapting to the values of online culture), Social Adaptation (adapting to online activities conducive to internet society development), Cognitive Adaptation (adjusting to the basic understanding and operations of the internet), Psychological Field Adaptation (aligning with the mental environment of the online world), Moral Adaptation (evaluating ethical standards of online behaviors), Communication Adaptation (adapting to communication activities utilized in the internet realm for conveying thoughts, exchanging emotions, and coordinating interpersonal relationships), and Rule Adaptation (conforming to behavioral constraints set by online rules). The reliability of the questionnaire, as reflected by its Cronbach’s α coefficient, stands at 0.805. The KMO measure is 0.803, and the Bartlett Test significance level is 0.000, indicating significant differentiation. Consequently, the questionnaire boasts commendable validity and reliability (18).




2.3 Research process

In this study, a random sampling survey was conducted among adolescents in China based on the “sojum” of China Data Acquisition Company, and standardized questionnaires were used for testing. SPSS version 24.0 and AMOS version 24.0 were used for data analysis. The preliminary analysis was conducted by t test and reported the current state of adolescent internet addiction, internet adaptation, and internet cultural adaptation, and explored differences between these variables under different sociodemographic characteristics. The study tested the hypothesis model using structural equation modeling (SEM). In the model, negative internet adaptation, internet cultural adaptation, and internet addiction in adolescents were treated as latent variables, and their measurement indicators were classified using the isolated approach. The indirect effects of internet addiction were estimated using the bias-corrected bootstrapping approach (N = 1,000). Parameter estimates of the model were obtained using the maximum likelihood estimation procedure. The model fit was evaluated based on the following standards: GFI and AGFI ≥0.80, CFI, TLI, and RFI ≥0.90, and RMSEA ≤0.08.




3 Results


3.1 Differential analysis

The independent variables gender, place of origin, and grade were taken separately, with Internet addiction and its various dimensions, Internet adaptation and its various dimensions, and Internet cultural adaptation and its various dimensions as the dependent variables, to conduct independent sample t-tests.

The t-test results with gender as the independent variable showed (see Table 1) that on the levels of Internet addiction and its various dimensions, male Internet addiction scores were significantly higher than females in the aspect of interpersonal and health issues [t(3119) = 3.448, p < 0.01, d = 0.12]; in terms of positive Internet adaptation, female scores for total Internet adaptation and reasonable Internet use were significantly higher than males [total Internet adaptation: t(3119) = 2.144, p < 0.05, d = 0.08; reasonable Internet use: t(3119) = 3.514, p < 0.001, d = 0.13]; in the dimension of negative Internet adaptation, female scores for academic escapism were significantly higher than males [t(3119) = 3.513, p < 0.001, d = 0.13], and male scores for problematic Internet behavior were significantly higher than females [t(3119) = 7.647, p < 0.001, d = 0.27]; on the levels of Internet cultural adaptation and its various dimensions, females scored significantly higher than males in terms of moral and rule adaptation to Internet culture [t(3119) = 2.326, p < 0.05, d = 0.08; t(3119) = 2.930, p < 0.01, d = 0.10].



TABLE 1 T-test for gender difference of all variables.
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The t-test results with place of origin as the independent variable showed (see Table 2) that at the levels of Internet addiction and its various dimensions, rural college students scored significantly higher than urban students [compulsive Internet use: t(3119) = 5.027, p < 0.001, d = 0.18; withdrawal: t(3119) = 4.551, p < 0.001, d = 0.16; tolerance: t(3119) = 6.620, p < 0.001, d = 0.24; interpersonal and health issues: t(3119) = 6.426, p < 0.001, d = 0.23; time management issues: t(3119) = 7.180, p < 0.001, d = 0.26; total Internet addiction: t(3119) = 6.628, p < 0.001, d = 0.24]; in terms of negative Internet adaptation, rural college students scored significantly higher than urban students [Internet interpersonal orientation: t(3119) = 4.169, p < 0.001, d = 0.15; academic escapism: t(3119) = 5.868, p < 0.001, d = 0.21; problematic Internet behavior: t(3119) = 3.355, p < 0.01, d = 0.12], and rural college students scored significantly lower than urban students in terms of total Internet adaptation [t(3119) = −5.206, p < 0.001, d = 0.19]; in terms of Internet cultural adaptation, rural college students scored significantly higher than urban students in psychological field adaptation and communication adaptation, but scored significantly lower in moral adaptation [psychological field adaptation: t(3119) = 3.795, p < 0.001, d = 0.14; communication adaptation: t(3119) = 3.448, p < 0.001, d = 0.14; moral adaptation: t(3119) = −2.595, p < 0.01, d = 0.09].



TABLE 2 T-test with students’ place of birth difference of all variables.
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The t-test results with grade as the independent variable showed (see Table 3) that at the levels of Internet addiction and its various dimensions, high school students scored significantly higher than middle school students [compulsive Internet use: t(3119) = 3.763, p < 0.001, d = 0.13; withdrawal: t(3119) = 3.471, p < 0.001, d = 0.12; tolerance: t(3119) = 6.201, p < 0.001, d = 0.22; interpersonal and health issues: t(3119) = 4.400, p < 0.001, d = 0.16; time management issues: t(3119) = 7.135, p < 0.001, d = 0.26; total Internet addiction: t(3119) = 5.429, p < 0.001, d = 0.19]; in terms of negative Internet adaptation, high school students scored significantly higher than middle school students [Internet interpersonal orientation: t(3119) = 4.667, p < 0.001, d = 0.17; academic escapism: t(3119) = 5.816, p < 0.001, d = 0.21; problematic Internet behavior: t(3119) = 4.540, p < 0.001, d = 0.16], and middle school students scored significantly higher than high school students in total Internet adaptation [t(3119) = 4.960, p < 0.01, d = 0.18]; at the levels of Internet cultural adaptation and its various dimensions, middle school students scored significantly lower than high school students in total Internet cultural adaptation, value adaptation, social adaptation, cognitive adaptation, psychological field adaptation, and communication adaptation [total Internet cultural adaptation: t(3119) = −6.273, p < 0.001, d = 0.22; value adaptation: t(3119) = −3.085, p < 0.01, d = 0.11; social adaptation: t(3119) = −6.572, p < 0.001, d = 0.24; cognitive adaptation: t(3119) = −4.626, p < 0.001, d = 0.17; psychological field adaptation: t(3119) = −5.534, p < 0.001, d = 0.20; communication adaptation: t(3119) = −6.273, p < 0.001, d = 0.22].



TABLE 3 T-test for grade difference of all variables.
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3.2 Correlation analysis

Internet adaptation’s online interpersonal orientation and academic avoidance are significantly positively correlated with the overall score of Internet cultural adaptation as well as its sub-dimensions: value adaptation, social adaptation, cognitive adaptation, psychological field adaptation, and communication adaptation (ps < 0.001). Internet problematic behaviors show a significant positive correlation with the value adaptation, social adaptation, psychological field adaptation, communication adaptation, and the overall score of Internet cultural adaptation (ps < 0.001). However, they are significantly negatively correlated with rule adaptation and moral adaptation (ps < 0.001). Rational use of the Internet under the domain of Internet adaptation has a significant positive correlation with the overall score of Internet cultural adaptation and all its sub-dimensions, excluding psychological field adaptation (ps < 0.001).

The overall score of Internet addiction and its various dimensions have a significant positive correlation with the negative adaptation dimensions of the Internet (ps < 0.001) and a significant negative correlation with rational Internet use and the overall score of Internet adaptation (ps < 0.001).

Value adaptation and social adaptation under Internet cultural adaptation are significantly positively correlated with compulsive Internet use, withdrawal reactions, tolerance, time management issues, and the overall score of Internet addiction (ps < 0.01). Cognitive adaptation shows a significant negative correlation with interpersonal and health issues related to Internet addiction, time management issues, and the overall score of Internet addiction (ps < 0.001). Psychological field adaptation and communication adaptation have a significant positive correlation with the overall score and all dimensions of Internet addiction (ps < 0.001). Moral adaptation and rule adaptation are significantly negatively correlated with the overall score and all dimensions of Internet addiction (p < 0.001). The overall score of Internet cultural adaptation is significantly positively correlated with compulsive Internet use, withdrawal reactions, tolerance, time management, and the overall score of Internet addiction (ps < 0.01) (see Table 4).



TABLE 4 Correlation analysis among variables.
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3.3 Measurement model and hypothetical model

This study hypothesizes that “Negative Internet Adaptation” can directly lead to Internet addiction, and this relationship may also be influenced by “Internet Cultural Adaptation” (see Figure 1).

[image: Figure 1]

FIGURE 1
 Hypothesis model of the relationship among internet adaptation, internet addiction, and internet cultural adaptation. CIU stands for Compulsive Internet Use; IWR stands for internet withdrawal reaction interpersonal and health problems; IAT stands for internet addiction tolerance; IHP stands for interpersonal and health problems; TMP stands for time management problems; IIO stands for Internet Interpersonal Orientation; AE stands for Academic Evasion; IPB stands for Internet Problematic Behavior; RIU stands for Rational Internet Use; VA stands for Value Adaptation; SA stands for Social Adaptation; CA stands for Cognitive Adaptation; PFA stands for Psychological Field Adaptation; MA stands for Moral Adaptation; CMA stands for Communication Adaptation; RA stands for Rule Adaptation.


Confirmatory factor analysis was performed on the dimensions of Internet addiction, Internet adaptation, and Internet cultural adaptation. Results are presented in Table 5. The factor loadings for “Rational Internet Use” and “Psychological Field Adaptation” were 0.065 and 0.187 respectively, and thus, they were excluded. The factor loadings for the remaining dimensions were all greater than 0.36, suggesting an acceptable overall fit of the model.



TABLE 5 Parameter estimation results of structural equation model.
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In the hypothetical model, “Online Interpersonal Orientation,” “Academic Avoidance,” and “Internet Problematic Behaviors” are all reverse-scored to consistently reflect the level of positive Internet adaptation in line with “Rational Internet Use.” Therefore, “Negative Internet Adaptation” can be set as a latent variable, with the original values of “Online Interpersonal Orientation,” “Academic Avoidance,” and “Internet Problematic Behaviors” serving as its observed variables.



3.4 Structural equation model

Upon using the Maximum Likelihood Estimates (MLE) for the continuity fitting of the initial model (detailed in Table 6), based on Modification Indices (M.I.) and theoretical rationale, not only was there significant covariation between the two factors “Rule Adaptation” and “Moral Adaptation” within “Internet Cultural Adaptation” (M.IMoral-Rule = 497.089, r = 0.666, p < 0.001), but they also exhibited substantial covariation with other factors (e.g., M.IMoral-Communication = 367.663, r = 0.349, p < 0.001).



TABLE 6 Parameter estimation results of modified structural equation model.
[image: Table6]

Taking into account the path coefficients of the initial model and the modification indices, the “Rule Adaptation” and “Moral Adaptation” factors were removed from the measurement of Internet cultural adaptation to improve the model’s fit and explanatory power. Existing research indicates that when the sample size is relatively large (N > 1,000), the chi-square test may not serve as a crucial model fit index. Also, based on other fit indices, an RMSEA threshold between 0.08 and 0.10 is acceptable (19, 20). Overall, the model demonstrated a good fit [χ2 = 1442.778 (df = 51), p < 0.001, GFI = 0.926, CFI = 0.942, AGFI = 0.887, RMSEA (90% CI) = 0.094 [0.089, 0.098], RFI = 0.922, TLI = 0.925]. The fit indices and their respective evaluation criteria are shown in Table 7. The final structural equation model is shown in Figure 2.



TABLE 7 Model fitting indexes and fit criteria.
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FIGURE 2
 The SEM of the relationship among internet adaptation, internet addiction and internet cultural adaptation. SEM stands for structural equation model; CIU stands for Compulsive Internet Use; IWR stands for internet withdrawal reaction interpersonal and health problems; IAT stands for internet addiction tolerance; IHP stands for interpersonal and health problems; TMP stands for time management problems; IIO stands for Internet Interpersonal Orientation; AE stands for Academic Evasion; IPB stands for Internet Problematic Behavior.


All factor loadings had p-values less than 0.001, indicating that the three latent variables (Internet Adaptation, Internet Cultural Adaptation, and Internet Addiction) meaningfully explained the measurement variables (scale data). Moreover, the path coefficients among these latent variables were significant.

Negative Internet Adaptation had a direct positive effect on Internet Addiction (estimates: 0.843, SE = 0.112, p < 0.001), while Internet Cultural Adaptation had a direct negative effect on Internet Addiction (estimates: −0.147, SE = 0.019, p < 0.001). Negative Internet Adaptation also had a direct positive effect on Internet Cultural Adaptation (estimates: 0.313, SE = 0.071, p < 0.001). The direct effect of Negative Internet Adaptation on Internet Addiction was 0.843, the indirect effect was −0.046, and the total effect was 0.796. Notably, the signs of the direct and indirect effects were opposite, with the absolute value of the total effect being lower than expected, indicating a masking of the total effect. A bias-corrected percentile Bootstrap method (with 1,000 resamples) was used to test the mediation effect. Observing the bias-corrected 95% confidence interval’s upper and lower limits, the indirect effect of Internet Adaptation on Internet Addiction, mediated through Internet Cultural Adaptation, was significant (estimates: −0.046, SE = 0.071, p < 0.001), accounting for 6% of the total effect.




4 Discussion


4.1 The influence of gender, grade level, and place of origin on adolescents’ internet adaptation, internet cultural adaptation, and internet addiction

Internet adaptation refers to an individual’s ability to adapt to the internet environment, which is crucial for modern living and working (21). This study found that gender, place of origin, and grade level significantly affect internet adaptation. Regarding gender, consistent research results show that males have better internet adaptation ability than females (22, 23), possibly because males exhibit higher technology usage frequency and self-confidence in technology. From the place of origin perspective, students born in urban areas have an advantage in internet adaptation ability compared to those born in rural areas (24, 25), likely due to the relatively abundant internet facilities and access resources in urban areas. Regarding grade level, higher-grade students tend to have stronger internet adaptation abilities and more positive attitudes towards the internet, possibly because they view it more as a teaching and practical tool and believe it offers greater assistance to their studies and research. Hence, they accumulate more internet usage experience in their studies and daily life (26–28).

Internet cultural adaptation refers to an individual’s adaptation level within internet culture. This study found that gender, place of origin, and grade level all significantly impact internet cultural adaptation. Males generally perform better in internet cultural adaptation, possibly because they are more willing than females to accept and adapt to new ideas and behavior patterns in the internet culture (29–32). The place of origin affects students’ internet cultural adaptation ability, where urban students adapt better to internet culture than rural students, possibly because urban youths have easier access to internet resources and technology and face more opportunities to use the internet (33, 34).

The adaptation of high school students to internet culture can be attributed to several factors, especially when compared to middle school students. Firstly, as adolescents grow older, they generally develop more sophisticated cognitive and emotional skills, which help them navigate the complexities of the digital world with greater ease and maturity. This development is evident in the way older teens, typically high school students, engage with social media and technology.

Internet addiction refers to the phenomenon where individuals cannot control their excessive use of the internet, considered a possible psychological barrier (35). This study found that gender, place of origin, and grade level are all significant influencing factors of internet addiction. Gender impacts the degree of internet addiction, with research finding that males are more likely to be addicted to the internet than females. This may be because males use the internet more frequently and for longer durations than females (36). Regarding place of origin, students born in Chinese cities have a higher probability of internet addiction than those born in rural areas, possibly because urban students are exposed to the internet and richer internet content earlier, leading to dependency (37). However, some recent studies indicate that rural youths or university students have higher rates of positive internet addiction tests, short video dependency, and mobile phone addiction than those in cities (38, 9). As grade level increases, the phenomenon of internet addiction also increases, possibly because higher-grade students spend more time on the internet, enhancing its attractiveness and dependency (39).



4.2 Relationship between negative internet adaptation and internet addiction

This study found that the total score of internet addiction and its dimensions were significantly positively correlated with the dimensions of negative internet adaptation. Negative internet adaptation is a concept that covers many aspects; it mainly describes the poor adaptation cognition of adolescents in the internet environment and the resulting over-reliance on and negative emotional reactions to the internet. This adaptation difficulty may stem from the complexity, uncertainty, and potential negative interpersonal interactions (such as cyberbullying) of the internet environment. These factors may make adolescents feel confused and pressured, leading them to adopt negative coping strategies, such as excessive internet use to escape reality, thereby increasing the risk of internet addiction (40, 41).

Firstly, negative internet adaptation may trigger a series of negative emotional reactions, such as anxiety, aversion, depression, and helplessness (42–44). These negative emotions may further exacerbate adolescents’ over-reliance on the internet because the internet can serve as a temporary emotional regulation tool to help them escape these unpleasant feelings (45). However, this method of emotional regulation is short-lived and fragile because it does not truly address the adolescents’ adaptation problems but may instead increase their risk of internet addiction (46).

Secondly, from the perspective of interpersonal interaction theory, negative internet adaptation may hinder adolescents from establishing healthy and satisfying interpersonal relationships (47, 48). The complexity and uncertainty of the internet environment may make adolescents feel troubled and frustrated, causing them to experience disappointment and frustration in interpersonal interactions. This situation may make them more inclined to cope negatively, such as by excessively using the internet to avoid the troubles of interpersonal relationships, thereby increasing the risk of internet addiction (49).



4.3 Relationship between internet adaptation and internet cultural adaptation

In this study, it is found that the network problem behaviors of negative network adaptation are negatively correlated with rule adaptation and moral adaptation, that is, the more problem behaviors such as cyberbullying, the worse the college students’ ability to adapt to network rules and distinguish right from good from evil in the network field. These findings are reasonable. However, it is worth discussing that the study also reveals that the dimensions of negative Internet adaptation (Internet problem behavior, academic avoidance and Internet problem behavior) are significantly positively correlated with the most multiple dimensions of Internet acculturation and their total scores. In other words, the more negative the tendency of Internet interpersonal relationship, the more obvious the tendency of Internet evasion, or the more Internet problem behavior of college students. Then they may be more culturally adapted to the Internet. In general, there is a positive correlation between negative internet adaptation and internet cultural adaptation, that is, the higher the degree of negative internet adaptation, the higher the degree of internet cultural adaptation. This relationship is somewhat consistent with common sense and can be explained by various theories. According to the “stress adaptation model” (50, 51), when faced with stress and challenges in the internet environment (i.e., negative internet adaptation), adolescents may try to alleviate stress by adapting more deeply to internet culture (i.e., internet cultural adaptation). In other words, negative internet adaptation may prompt adolescents to immerse themselves more in internet culture to obtain resources and information they believe can help solve their problems, leading to a positive correlation between negative internet adaptation and internet cultural adaptation. The social comparison theory suggests that individuals tend to compare themselves with others, seeking social recognition and acceptance. In the internet environment, individuals with a high degree of negative internet adaptation may receive more attention and participation from other internet users, thus increasing their sense of presence and adaptation in internet culture (52, 53). Additionally, the social needs theory points out that individuals have a basic social need, that is, to establish connections, gain support, and communicate with others. In internet culture, individuals with a high degree of negative internet adaptation may rely more on internet social interactions and internet interactions to meet their social needs, thereby increasing their degree of adaptation to internet culture (54).



4.4 Role of internet cultural adaptation in predicting internet addiction from negative internet adaptation

This study shows that the impact of negative internet adaptation on internet addiction has both direct and indirect effects, and the signs of the two are opposite. The direct effect refers to the direct impact of negative internet adaptation on internet addiction, while the indirect effect refers to the way in which the relationship between negative internet adaptation and internet addiction is affected by mediating variables. The direct effect of negative internet adaptation on internet addiction is generally considered to be positive, that is, the higher the degree of negative internet adaptation, the more likely the individual is to fall into the risk of internet addiction (55, 56).

However, when introducing internet cultural adaptation as a mediating variable, the impact of negative internet adaptation on internet addiction may change. Internet cultural adaptation is believed to possibly play a mediating role between negative internet adaptation and internet addiction. Specifically, internet cultural adaptation may change the individual’s attitude and emotional response to the internet environment, thereby affecting its perception and handling of negative internet experiences. This study found that internet cultural adaptation played a negative moderating role between negative internet adaptation and internet addiction, that is, when the level of internet cultural adaptation is higher, the impact of negative internet adaptation on internet addiction becomes a negative relationship. This result suggests that improving the degree of internet cultural adaptation may help to alleviate the adverse effects of negative internet adaptation on internet addiction. Higher internet cultural adaptation may make individuals more capable of dealing with internet troubles and negative experiences, reducing the degree of negative internet adaptation. At the same time, internet cultural adaptation may also reduce the demand for internet addictive behaviors by providing positive internet participation and satisfaction, thereby reducing the risk of internet addiction (57–60).




5 Conclusion

Overall, the impact of negative internet adaptation on internet addiction is modulated by internet cultural adaptation. Internet cultural adaptation, by altering an individual’s attitudes and emotional responses towards the internet environment, as well as providing positive internet involvement and psychological need satisfaction, may mitigate the adverse effects of negative internet adaptation on internet addiction (61–63). This finding provides a crucial theoretical basis for a deeper understanding of the mechanisms behind the development of internet addiction, and also expands the theory of cross-cultural adaptation from the perspective of network acculturation, and the most outstanding contribution is to confirm that network acculturation maladjustment will lead to negative behavioral consequences as well as real acculturation difficulties. At the same time, this study offers new directions and strategies for its intervention and prevention, for example, education courses can be set to improve teenagers’ ability to adapt to internet culture, so as to reduce their negative internet adaptive behavior and internet addiction tendency.



6 Limitations

The target population of this study is focused on 13–17 years old Chinese adolescents, therefore, there is a certain limitation in the sample selection, which may affect the generalizability of the research results. In the future, it is necessary to include adolescents of all ages and different cultural backgrounds in the study. Additionally, this study mainly explores the association between internet cultural adaptation and internet addiction through questionnaire surveys. Although it can reveal the correlation between the two, it cannot definitively deduce a causal relationship. This methodological limitation may hinder our in-depth understanding of the problem. Furthermore, when exploring the influencing factors of adolescent internet addiction, this study did not fully consider other possible influencing factors, such as personality traits, parenting styles, and mood states. This may limit the complexity and effectiveness of the theoretical model constructed. Future research can explore these factors more comprehensively, extending the research content from Internet addiction to positive Internet behaviors (such as learning support, information acquisition and social interaction) to enrich and refine our understanding of the influence of adolescents’ Internet acculturation on their Internet behaviors.
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Variables Male (N =1,264) M (SD) Female (N =1857) M (SD)

Interpersonal and Health Problems 14.31(4.023) 13.82(3.730) 0.216%*
Internet Adaptation (Total) 68.74(9.550) 69.95(8.743) 21445
Rational Internet Use 15.23(3.560) 15.67(3.627) 3514755
Academic Evasion 8.64(3.746) 9.12(3.750) 351370
Internet Problematic Behavior 462(2077) 4.10(1.680) 7.647%%%
Moral Adaptation 11.55(2.625) 11.76(2:463) 2326%

Rule Adaptation 1141(2514) 11.67(2.313) 2930+

Only results with significant differences are shown in the table.
“*Indicates a significant differences at the 0.01 level (two- taled).
**+Indicates a significant differences at the 0.001 level (two-tailed).
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Variables Rural students (N =1,128) M (SD) ban students (N =1939) M (SD)

Compulsive Internet Use 1063 (2.743) 10.08 (3.040) 5.027%%%
Internet Withdrawal Reaction 1100 (2.672) 1051 (3.032) 4.551%%
Internet Addiction Tolerance 898 (2.116) 843 (2322) 66204+
Interpersonal and Health Problems 1458 (3.558) 1367 (3.992) 6426+
‘Time Management Problems 1032 (2.616) 960 (2.769) 7.180%%%
Internet Addiction (Total) 55.51 (12.086) 52.30 (13.699) 66287+
Internet Interpersonal Orientation 1153 (4.564) 1083 (4.494) 41697
Academic Evasion 9.43(3.671) 862 (3.774) 5.86877%
Internet Problematic Behavior 445 (1.892) 4.22(1.848) 33557
Internet Adaptation (Total) 68.08 (8.882) 69.82(9.145) —5.206%%%
Psychological Field Adaptation 1124 (2.903) 1083 (2.952) 3.795%%%
Moral Adaptation 1153 (2.445) 1177 (2.579) -2.595%
Communication Adaptation 9.48 (2.482) 9.10/(2.560) 40357

Only results with significant differences are shown in the table.
“*Indicates a significant differences at the 0.01 level (two-tailed).
**[ndicates a significant differences at the 0.001 level (two-tailed).
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