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Abstract: In this study, a convenient sampling method was used to investigate the mobile dependence 

behavior and independent learning ability of senior high school students in Licheng No. 2 High School, 

Jinan City, Shandong Province, China. Under different demographic backgrounds, the differences in 

mobile dependence behavior and independent learning ability, to verify the relationship between mobile 

dependence behavior and independent learning ability of senior high school students. Descriptive 

statistics, independent sample t-test, one-way ANOVA analysis, and Pearson correlation analysis were 

used. The results were as follows: The mobile dependence behavior and independent learning ability of 

senior high school students in Licheng No. 2 High School of Jinan City, Shandong Province were 

generally at a moderate level. Among them, the prominence of mobile dependence behavior was the 

highest, and abstinence was the lowest. The intrinsic e of independent learning ability was the highest, 

while the self-regulation was the lowest. There were significant differences in demographic 

backgrounds (gender, age, family structure) between senior high school students' mobile dependence 

behavior and independent learning ability: in mobile dependence behavior, males, senior three students, 

single parents or reorganized family students was higher. In independent learning ability, the females, 

senior three and senior two students and family of origin students were higher. There was a significant 

negative correlation between mobile dependence behavior and the independent learning ability of senior 

high school students in Licheng No .2 High School, Jinan City, Shandong Province, China. 

 

Keywords: Mobile Dependency Behavior, Independent Learning Ability, Senior High Students.   

 

Introduction 

At present, in the reform of basic education abroad, improving students' independent learning 

ability has also been given attention. Curriculum reform began in the UK as early as 1999, with the aim 
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of cultivating students' self-development and self-learning abilities as important training directions and 

goals. Similarly, the Japanese teaching reform also put forward a similar statement, which holds that it 

was very necessary to give students more space and opportunities for free development in order to 

cultivate students' learning and creative ability (Wu, 2020). 

 At the same time, with the improvement of living standards, mobiles have gradually entered 

thousands of households. As a fast communication tool, mobiles have penetrated all social strata in 

recent ten years, and negative emotions, such as anxiety, depression and depression, would appear if 

they cannot use mobiles or use some functions of mobiles normally. In this way, leaving the mobile 

would affect the mood and then rely on the mobile, which is called "mobile dependence behavior" and 

also called mobile dependence behavior (Bianchi & Phillips, 2005). 

Senior high school students' independent learning ability showed when they controlled and 

guided themselves to learn. It was essentially a kind of self-control behavior and self-control ability of 

students in the learning process (Jiang, 2015). However, the formation of this ability was suppressed 

under the influence of the increasingly severed dependence on mobiles during senior high school 

birthdays. The compulsion of mobile dependence behavior would make senior high school students 

have a strong and impulsive willingness to use mobiles and gradually become unable  to control 

themselves, which would inevitably weaken students' responsibility for learning and reduce students' 

autonomy and self-efficacy in the learning process. Its users were also rapidly shifting to a younger age.  

A survey of vocational school students by Liao et al. (2016) showed that the mobile holding 

rate among students reached 92%. Mei & Chai (2013) found that mobile owners accounted for 99.3% 

of the surveyed senior high school students. Wang (2016) showed that almost everyone in senior high 

school students had a mobile, and even those who had just entered senior high school without a mobile, 

their parents promised to buy a mobile. It could be seen that the popularity of mobiles in senior high 

school campuses has shown rapid growth in recent years. Teenagers mainly used mobiles to construct 

emotional communication and social relations, and teenagers used mobiles to connect with their peers.  

As early as Hu & Chen (2010) and other research centers pointed out that mobile dependence 

behavior was becoming increasingly serious, even spreading to the classroom, and its influence was 

still increasing, the scope was wide, and duration was still increasing. Therefore, young students had a 

strong and continuous sense of demand and dependence on mobiles, which was worthy of education, 

and even society vigorously followed. With the increasing degree of mobile dependence, it even had a 

certain impact on their studies. Good self-control and independent learning ability were the qualities 

and abilities that senior high school students must possess (Pang, 2001). Independent learning was 

actually a kind of teenager's self-control behavior, and self-control was very important in people's lives 

and studies. Low self-control was the inducement of individual bad behavior (Duan et al., 2018). In the 

natural environment, it was difficult to avoid and resist the over-overloaded information and the 
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attraction of various needs and purposes met at the same time, especially in the general environment of 

the network (Lan, 2019). Therefore, this study aimed to study and analyze the corresponding targeted 

solutions and methods, alleviate the impact of mobile dependence on senior high school students' 

independent learning, and effectively improve senior high school students' independent learning ability.  

 

Research Objectives 

(1) To identify the current mobile dependency behavior and independent learning ability among 

senior high school students at Licheng No.2 High School in Jinan, Shandong Province, China. 

(2) To analyze the differences in mobile dependency behavior and independent learning ability 

among senior high school students from Licheng No.2 High School in Jinan, Shandong Province, China, 

under different demographic backgrounds (including gender, grade, and family structure). 

(3) To determine the relationship between mobile dependency behavior and independent 

learning ability among senior high school students at Licheng No.2 High School in Jinan, Shandong 

Province, China.  

 

Literature Review  

Research on Students’ Mobile Dependence Behavior  

Liu (2022) set the research object as teenagers. They thought that mobile dependence behavior 

was a mental and behavioral disorder caused by repeated and past use of mobiles, and the damage 

phenomenon could be clearly seen in cognition, physiology and behavior. 

While, Yang (2022) defined senior high school students' mobile dependence behavior as mobile 

dependence behavior, mobile anxiety disorder or mobile syndrome, which was a description of the 

phenomenon of excessive use of mobiles, and refers to the obsession state in which individuals' 

psychological, physiological and social functions were obviously damaged due to out-of-control use of 

mobiles. After a survey, they believed that mobile dependence would have the following 

manifestations: If you forget to bring your mobile when you go out, you will be confused. If you lose 

something, you want to go back and get your mobile (Shen, 2016). 

When measuring the degree of mobile dependence behavior, Xu et al. (2015) sorted out the 

empirical research results of the American Manual of Diagnosis and Statistics of Mental Disorders, 5th 

Edition, and distinguished the symptoms of mobile dependence behavior, mainly relying on six criteria. 

These six criteria were saliency, conflict, excitability, tolerance, abstinence, and recurrence.  

Chen (2015) noticed that there was no obvious relationship between mobile dependence and 

personality differences among college students, but compared with males, female college students were 

more likely to have mobile dependence. 

According to Wang's (2016) survey of middle school students, about 75% of the students felt 
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anxious when their mobiles were not around, and the mobile ownership rate was very high. Wan et al. 

(2020) found that during the COVID-19 pandemic in China, about 20% of middle school students relied 

on mobiles for online teaching, and the degree of dependence was still increasing. Xiao (2016) 

conducted an in-depth study on college students, which also showed that there was a phenomenon of 

mobile dependence, and the rates of mobile dependence were 24.9% and 75.6%, respectively. However, 

there was no evidence to support the relationship between dependence and personal personality in the 

study. 

In addition, Liang (2015) analyzed the data and found that 40% of college students had mobile 

dependence behavior. Among this 40% of students, surveys and observations also found that mobile 

dependence behavior had a significant negative predictive effect on their learning quality, learning 

habits, and learning behavior. Based on this, it was inferred that the independent learning ability of 

college students would also be negatively affected by mobile dependence behavior. According to 

surveys, the same phenomenon also appeared in Taiwan Province, China, and 70% of students were 

inseparable from mobiles. Jiang et al.  (2022) confirmed that the demand for online socializing was one 

of the important internal factors for college students' dependence on mobiles, and this phenomenon had 

significant differences in age variables. In order to analyze the degree of mobile dependence behavior 

of adolescents in detail, the related investigation and data statistics of paroxetine combined with 

psychological intervention treatment were carried out. 

Research on Students' Independent Learning Ability  

Since the 1960s, foreign educators have attempted to combine the perspectives of various 

schools of thought on self-directed learning and establish a unified standard definition. After that, the 

comprehensive viewpoint of American educational psychologist Zimmerman (1989) was the most 

prominent. In his research, he set up six dimensions to study three aspects of students' independent 

learning. According to Zimmerman's description of the psychological characteristics of students' 

independent learning ability, it could be summarized into six aspects: having clear learning objectives, 

formulating correct learning strategies, arranging time reasonably, self-discipline and self-control, 

requiring a good learning environment, and the ability of self-reinforcement learning evaluation (Tynke 

et al., 2012).  

Then, Lan (2019) proposed that ability refers to the ability of independent learning, that is, 

intrinsic motivation, such as the choice of methods for individuals to carry out independent learning, 

and the condition refers to the overall grasp of the learning process by individuals. For the mechanism 

of self-directed learning, both independent learning ability and self-directed learning conditions were 

part of it. Shu (2018) believed that self-directed learning was an active learning behavior that included 

setting goals, selecting methods, self-monitoring, self-evaluation, and other processes. 

This study combined the research directions of scholars and adopted the Learning Motivation 
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Strategy Questionnaire (MSLQ) as the survey scale. MSLQ had high authority in the education industry 

and was still widely used by scholars to measure the independent learning ability of senior high school 

and students. This research adopted the MSLQ revised again by Wu & Cheng (1992), Taiwan, China 

scholars, with two main factors of motivational beliefs and independent learning strategies. 

Motivational beliefs included self-efficacy, intrinsic value and exam anxiety; Independent learning 

strategies included cognitive learning strategies and self-regulation. 

In addition, Cheng (1999) pointed out that independent learning was not completely separated 

from teachers, and students still needed teachers' guidance and guidance. Only after class did students 

arranged study plans according to their wishes and completed their learning goals, which was the 

simplest independent learning. He believed that self-directed learning consists of three parts: ability, 

conditions, and mechanisms. When measuring student learning autonomy, according to the 

characteristics and influencing factors of independent learning of senior high school students, he 

explored the influence coefficient of influencing factors on independent learning and obtained relatively 

stable consistency coefficient results. After summarizing previous research theories, Wang (2020) 

summarized independent learning ability into three aspects: learning goals and plans, self-monitoring 

and evaluation, and self-regulation. She also developed a survey questionnaire on college students' 

independent learning ability, which was used as a research tool in this study. 

Most studies used independent learning ability as the dependent variable for correlation 

analysis. Chen (2015) studied the correlation between college students' independent learning ability and 

mental health. The results showed that there were statistically significant differences in independent 

learning ability among college students of different grades, and independent learning ability was 

significantly related to mental health. The stronger students' independent learning ability, the better their 

mental health. 

In addition, Lv (2020) conducted related research on the relationship between English learning 

motivation regulation strategies and independent learning ability. The research found that the English 

independent learning ability of non-English major postgraduates was at a moderate level, and there was 

a positive correlation between English learning motivation regulation strategies and independent 

learning ability. 

Research on the Relationship between Mobile Dependence Behavior and Independent 

Learning Ability of Students 

The above results showed that there was an obvious negative correlation between academic 

procrastination and independent learning ability, so independent learning ability and mobile dependence 

behavior also maintain a negative correlation. Ji et al. (2014) investigated the relationship among mobile 

dependence, subjective well-being and academic procrastination. The results showed that academic 

procrastination and mobile dependence were positively correlated, and they were closely related.  
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However, Wang (2020) suggested that there was a significant negative correlation between 

independent learning ability and academic procrastination, with independent learning ability and 

academic procrastination maintaining a negative correlation. Therefore, in the study of the relationship 

between mobile dependence behavior and independent learning ability, the needed to carry out next 

detailed research, respectively analyze the current level of the two and the differences under different 

demographic backgrounds. Through the analysis and discussion of the research results, explore the 

correlation between the two, and then put forward effective strategies and suggestions to improve senior 

high school students' independent learning ability and improve their mobile dependence behavior. 

To sum up, the definition, composition and influencing factors of mobile dependence behavior 

and independent learning were combed by scholars at home and abroad, and the widely recognized and 

representative measurement tools in the research of mobile dependence behavior and independent 

learning were analyzed. Combined with the integration of research results, it was feasible to establish 

the related research on mobile dependence behavior and independent learning ability level of senior 

high school students. However, most of the research was focused on their respective fields, and the 

results were relatively old, with some shortcomings in theoretical research. To sum up, it could be seen 

that the research on the relationship between independent learning ability and mobile dependence 

behavior was not complete, and a large number of theoretical studies had been carried out only for the 

univariate variables of independent learning ability and mobile dependence behavior. 

 

Methodology 

According to Krejcie & Morgan (1970), to investigate 302 students. The questionnaire survey 

was conducted by a convenient sampling method. After screening valid questionnaires, the number of 

students was finally determined to be 288, and the effective return rate reached 95.36%. Divide 

according to the basic situation of different genders, grades, and family structures. 

Mobile Dependency Behavior Questionnaire. This study drew on the questionnaire on mobile 

dependence behavior among middle school students compiled by Wang (2011). The items of this scale 

were aimed at and suitable for senior high school students. There were 16 questions in total, including 

obsessive-compulsive, abstinence and prominence.  

Independent Learning Ability Questionnaire. This study used the self-regulated learning ability 

of senior high school students revised by Wu & Cheng (1992), scholars from Taiwan, China, to measure 

the self-regulated learning ability of senior high school students by combining self-efficacy, intrinsic 

value, exam anxiety, cognitive learning strategies and self-regulation, with a total of 44 items. 

The reliability and validity were good, and many researchers have repeatedly tested it, and the 

results were stable. 
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Results 

Demographic Analysis of Questionnaire Participants 

In this study, senior high school students from Licheng No.2 High School in Jinan City, 

Shandong Province, China were investigated by questionnaire, and 288 valid questionnaires were 

finally collected and sorted out. The survey consisted of 180 electronic channels and 108 paper 

questionnaires. In the valid questionnaire, in terms of gender, the number of males was 141, accounting 

for 49.0%, and the number of females was 147, accounting for 51.0%, which showed that the gender 

sample was relatively balanced. In terms of grades, the number of senior one students was 99, 

accounting for 34.4%; the number of senior two students was 102, accounting for 35.4%, and the 

number of senior three students was 87, accounting for 30.2%. The number of senior three students 

surveyed was slightly less, which might be due to the pressure of further studies. In terms of family 

structure, there were 252 students in family of origin, accounting for 87.5%, 6 single-parent families 

and 30 reorganized students. Therefore, single-parent and reorganized families were merged into single-

parent or reorganized families, accounting for 12.5% in total. It could be seen that there were not a few 

students in single-parent or reorganized families in terms of family structure.  

The Levels of Mobile Dependency Behavior and Independent Learning Ability 

1) According to the descriptive statistical results in Table 1, the senior high school students' 

mobile dependence behavior was 3.063, which was at a moderate level. The means of obsessive 

compulsion, abstinence and prominence were 3.028, 2.988 and 3.172 in turn, among which prominence 

was the highest and abstinence was the lowest. Therefore, the overall level of mobile dependence 

behavior of senior high school students in Licheng No.2 High School of Jinan City, Shandong Province, 

China was at a moderate level, among which prominence was the highest and abstinence was the lowest. 

 

Table 1: Overall Mobile Dependency Behavior among Senior High School Students 

Dimension N M SD Interpretation 

Obsessive compulsive 288 3.028 0.886 Moderate 

Abstinence 288 2.988 0.865 Moderate 

Prominence 288 3.172 0.966 Moderate 

Overall mobile dependence behavior 288 3.063 0.732 Moderate 

 

2) According to the descriptive statistical results in Table 2, the senior high school students' 

independent learning ability was 3.378, which was at a moderate level. The means of self-efficacy, 

intrinsic value, exam anxiety, cognitive learning strategies and self-regulation were 3.455, 3.766, 3.293, 

3.318 and 3.056, in turn, among which intrinsic value was the highest, followed by self-efficacy and 

cognitive learning strategies, while self-regulation was the lowest. 
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Table 2: Overall Independent Learning Ability of Senior High School Students 

Dimension N M SD Interpretation 

Self-efficacy 288 3.455 0.584 Moderate 

Intrinsic value 288 3.766 0.685 High 

Exam anxiety 288 3.293 0.718 Moderate 

Cognitive learning strategies 288 3.318 0.692 Moderate 

Self-regulation 288 3.056 0.581 Moderate 

Overall independent learning ability 288 3.378 0.514 Moderate 

 

 

Differences Analysis on the Levels of Mobile Dependency Behavior and Independent 

Learning Ability 

There were significant differences in demographic backgrounds (gender, age, family structure) 

between mobile dependence behavior and independent learning ability of senior high school students 

in Licheng No.2 High School, Jinan City, Shandong Province, China: in mobile dependence behavior, 

males, senior three students, students from single parents or reorganized families were higher. In 

independent learning ability, the females, senior three and senior two students and family of origin 

students were higher. 

Correlation Analysis among Mobile Dependency Behavior and Independent Learning Ability 

 

Table 3: Correlation Analysis between Mobile Dependence Behavior and Independent Learning 

Ability of Senior High School Students 

  1.  2.  3.  4.  5.  6.  7.  8.  9.  10.  

1 1          

2 .516*** 1         

3 .491*** .436*** 1        

4 .822*** .793*** .809*** 1       

5 -.291*** -.202** -.207*** -.288*** 1      

6 -.273*** -.177** -.171** -.255*** .497*** 1     

7 -.245*** -.228*** -.171** -.264*** .520*** .561*** 1    

8 -.273*** -.212*** -.196** -.280*** .482*** .553*** .519*** 1   

9 -.309*** -.241*** -.241*** -.325*** .524*** .523*** .527*** .557*** 1  

10 -.351*** -.268*** -.247*** -.356*** .752*** .803*** .805*** .796*** .781*** 1 

Note: **p< .01, ***p< .001 

1. Obsessive compulsive, 2. Abstinence, 3. Prominence, 4.Overall mobile dependence behavior, 5. Self-

efficacy, 6. Intrinsic value, 7. Exam anxiety, 8. Cognitive learning strategies, 9. Self-regulation 

10. Overall independent learning ability 

 

Pearson correlation analysis was used to investigate the relationship between mobile 

dependence behavior and the independent learning ability of senior high school students. According to 

the correlation analysis results in Table 4, the correlation coefficient r between the overall mean of 

senior high school students' mobile dependence behavior and independent learning ability was -0.356, 
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and it reached a significant level at the. 001 level. In the mobile dependence behavior of senior high 

school students, the correlation coefficient between each dimension and independent learning ability 

was between 0.247 and -0.351 and reached a significant level. 001 level. In the independent learning 

ability of senior high school students, the correlation coefficient between each dimension and mobile 

dependence behavior was between 0.255 and 0.325 and reached a significant level. 001 level. It 

indicated a significant negative correlation between senior high school students' mobile dependency 

behavior and their independent learning ability. 

 

Discussion 

Current Mobile Dependence Behavior and Independent Learning Ability of Senior High 

School Students in Licheng No.2 High School, Jinan City, Shandong Province, China 

The overall level of mobile dependence behavior of senior high school students was at a 

moderate level, among which the prominence mean was the highest and the abstinence mean was the 

lowest. This result was basically consistent with the results of (Zhang & Yao, 2018) and (Li, 2023), both 

showing the dependence of senior high school students on mobiles.  

The overall level of independent learning ability among senior high school students was at a 

moderate level, with the highest mean of intrinsic value and the lowest mean of self-regulation. In this 

study, the intrinsic value cognition of senior high school students played an important role in their 

independent learning ability. 

Demographic Differences in Mobile Dependence Behavior and Independent Learning 

Ability among Senior High School Students 

The discussion on gender differences showed that the total score of mobile dependence 

behavior in males was significantly higher than that in females, which was consistent with Qiu et al. 

(2021). It might be related to male characteristics. For example, males preferred to use mobiles to play 

games, so they used mobiles for longer. In addition, it was more convenient to chat online on mobiles, 

and male students might prefer to chat on mobiles, which led to males' stronger dependence on mobiles. 

The mean mobile dependence behavior of senior three students was higher. students from single-parent 

or reorganized families had higher mean cell phone dependency behavior. It might be related to family 

culture, logical relationships, and the communication characteristics of birds of a feather. 

In the discussion of gender differences, females' self-efficacy and self-regulation were higher 

in the related dimensions of independent learning ability. The research results of Lv (2020) were 

completely consistent with this study. It might be related to females' personality characteristics. The 

cognitive learning strategies was higher in the related dimensions of independent learning ability of 

senior three and senior two students. Discussing differences in family structure, students from native 

families have higher mean self-regulation in dimensions related to their independent learning abilities. 
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The conclusion of Song (2020) was completely consistent with this study. 

Correlation between Mobile Dependence Behavior and Independent Learning Ability of 

Senior High School Students 

The results showed that there was a significant negative correlation between mobile dependence 

behavior (compulsion, abstinence and prominence) and independent learning ability (self-efficacy, 

intrinsic value, exam anxiety, cognitive learning strategies and self-regulation) of senior high school 

students. Jiang (2022), and Ji et al. (2014) found that students' mobile dependence behavior has 

increased under the online course education mode, and many students couldn't clearly control the 

learning and entertainment mode, showing a fragmented learning situation, which affects students' 

learning effectiveness. 

 

Conclusions 

1) The mobile dependence behavior and independent learning ability of senior high school 

students in Licheng No.2 High School of Jinan City, Shandong Province, China, were generally at a 

moderate level. Among them, the prominence of mobile dependence behavior was the highest, and 

abstinence behavior was the lowest. The intrinsic of independent learning ability was the highest, while 

the self-regulation was the lowest. 

2) There were significant differences in demographic backgrounds (gender, age, family 

structure) between mobile dependence behavior and independent learning ability of senior high school 

students in Licheng No.2 High School, Jinan City, Shandong Province, China: in mobile dependence 

behavior, males, senior three students, students from single parents or reorganized families were higher. 

In independent learning ability, the females, senior three and senior two students and family of origin 

students were higher. 

3) There was a significant negative correlation between mobile dependence behavior and the 

independent learning ability of senior high school students in Licheng No.2 High School, Jinan City, 

Shandong Province, China. 
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