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Abstract 
This study investigates the impact of artificial intelligence (AI) applications on the academic 
performance of junior high school students in China. Specifically, it examines students’ 
perceptions, cognitive understanding, practical usage, and ethical considerations related to 
AI, as well as individual differences such as gender and family background. A questionnaire 
survey was conducted among students in the first and third grades of a junior high school. 
The findings reveal that students’ cognition and usage of AI do not significantly influence 
academic performance. However, students with a stronger awareness of AI ethics tend to 
achieve higher mathematics scores, with this effect being more pronounced among third-
grade students. Moreover, students from households equipped with computers generally 
performed better academically, while ownership of tablets did not show a significant 
correlation with academic outcomes. Gender also emerged as a significant factor, with results 
suggesting that female students may face greater distractions from social media. This study 
underscores the importance of ethical considerations in AI education and recommends that 
educators and parents guide students to utilize AI tools for educational purposes while 
fostering a strong sense of AI ethics. 
Keyword: Artificial Intelligence, Academic Performance, Educational Strategies, Junior High 
School Students 
 
Introduction  
With the rapid advancement of technology, artificial intelligence (AI) has increasingly 
permeated the field of education, presenting both opportunities and challenges for 
mathematics instruction (Hwang & Tu, 2021; Zreik, 2024). Its influence on students’ academic 
outcomes has drawn significant scholarly attention. Applications of AI in mathematics 
education are becoming widespread, including intelligent tutoring systems and personalized 
learning platforms (Alrakhawi et al., 2023; Awang et al., 2025). These tools can tailor 
instructional support to individual learning needs, thereby enhancing both learning efficiency 
and effectiveness. 
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Recognizing the potential of AI in transforming education, the Chinese government and local 
authorities have issued a series of policies to encourage its integration into teaching and 
learning (Liu & Dunne, 2009; Xue et al., 2021). Nevertheless, the widespread implementation 
of AI technologies in educational contexts has also raised concerns regarding their actual 
impact on student academic performance. Some studies have reported that AI contributes 
positively to learning by analyzing students’ homework, assessments, and behavior to identify 
areas of weakness and provide targeted resources. AI systems can also dynamically adjust 
question difficulty based on student proficiency, supporting adaptive learning and increasing 
engagement (Gligorea et al., 2023; Naseer & Khawaja, 2025; Strielkowski et al., 2025). 
Additionally, AI enables students to explore the practical applications of mathematical 
concepts, linking abstract theories to real-world scenarios and enhancing motivation. Real-
time question-answering functions offered by AI tools further satisfy student curiosity and 
promote active inquiry (SugunaSri et al., 2024). 
 
Conversely, other studies have highlighted potential drawbacks. For instance, students may 
become overly reliant on AI-generated answers, which can undermine their ability to 
independently analyze and solve problems (Adiyono et al., 2025; Zhai et al., 2024b). 
Prolonged dependence on AI tools may impair students’ critical thinking and logical reasoning 
skills (Fan et al., 2025; Zhai et al., 2024a). These concerns mirror those related to excessive 
social media use, which may similarly affect cognitive development in Chinese adolescents. 
 
Despite the growing body of research on the relationship between AI and academic 
performance, existing studies exhibit several limitations. Most prior research has focused on 
higher education or general educational contexts, with limited empirical data on junior high 
school students. Moreover, few studies have examined the comprehensive interplay between 
students’ cognitive development, psychological adjustment, and socio-economic equity in the 
context of AI usage. Individual differences—such as gender, age, and family background—
may moderate the effects of AI and social media on academic performance, yet these 
variables remain underexplored in current literature. To address these gaps, the present 
study aims to assess the relationship between AI-related competencies and academic 
performance among junior high school students in China, while examining how individual 
differences shape this relationship.  
 
The contribution of this study is as follows: (1) While numerous studies have investigated the 
effects of AI on student learning, systematic research specifically focusing on Chinese junior 
high school students remains scarce. This study provides empirical insights into the 
relationship between AI usage and academic performance within this demographic; (2) By 
incorporating variables such as gender and family environment, the study offers a nuanced 
analysis of the moderating mechanisms underlying the AI–performance relationship; (3) 
These findings contribute to a broader understanding of adolescent development in the 
digital age and offer implications for the ethical and educational integration of AI technologies 
in secondary education. 
 
Literature Review 
Artificial Intelligence 
Artificial Intelligence (AI) refers to the ability of computer systems or machines to perform 
tasks that typically require human intelligence, such as learning, reasoning, problem-solving, 
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and decision-making (Pannu, 2015; Sajja & Sajja, 2021). In education, AI encompasses 
technologies such as intelligent tutoring systems, adaptive learning platforms, automated 
assessment tools, and educational chatbots (Alrakhawi et al., 2023). These tools aim to 
enhance learning by providing personalized support, real-time feedback, and data-driven 
insights (Aggarwal, 2023). 
 
AI in education operates through algorithms that analyze student behavior, predict 
performance, and adapt content to suit individual needs (Chen et al., 2020; Demartini et al., 
2024). Key features include interactivity, adaptivity, and scalability, making AI tools 
particularly suitable for addressing diverse learning styles and gaps in large student 
populations. In China, AI in education has received strong policy support, with national 
strategies encouraging the integration of intelligent technologies into teaching and learning, 
especially in primary and secondary schools (Chan, 2023; Karan & Angadi, 2025; Wang & Luo, 
2025). 

 
Academic Performance 
Academic performance refers to a student’s achievement in educational tasks, typically 
measured by grades, test scores, and other formal assessments (Sadler, 2009; Vermunt, 
2005). It reflects cognitive development and is a primary indicator of learning outcomes. 
Academic performance is influenced by both internal factors (such as motivation, cognitive 
ability, and learning strategies) and external conditions (such as family background, school 
resources, and teacher quality). Academic performance plays a critical role in determining 
students’ educational trajectories due to the examination-oriented system. Junior high school 
marks a pivotal stage, as students prepare for the high school entrance examination, which 
heavily influences their future academic and career opportunities (Ghaleb, 2024; Lin & Liou, 
2019). 
 
Existing literature identifies multiple determinants of academic performance. Al-Sheeb et al. 
(2019) classify these into cognitive and non-cognitive predictors, emphasizing the role of self-
regulated learning, time management, and academic self-efficacy. In recent years, 
technological factors—especially the use of educational technology and AI—have also 
attracted attention.Studies have shown that digital tools can support academic achievement 
by promoting engagement and offering individualized learning paths (Fokkens-Bruinsma et 
al., 2021). For example, AI-based learning platforms have been found to improve 
mathematics and reading scores in middle school students. However, these outcomes are 
often moderated by students’ technological access and the effectiveness of teacher 
integration (Molnár & Kocsis, 2024). 

 
Artificial Intelligence and Academic Performance 
At present, there are divergences in the research on the relationship between artificial 
intelligence and academic performance. Some studies suggest that the use of artificial 
intelligence in education has many significant advantages. For instance, artificial intelligence 
demonstrates good system usability and receives positive feedback from students who use it 
to solve problems (Hooda et al., 2022). Additionally, artificial intelligence's ability to create 
personalized learning experiences, which adapt to the learning speed and style of individual 
students (Pyae et al., 2023), enriches students' educational journey by enhancing motivation, 
participation, and better information retention (Zhai & Wibowo, 2023). However, some 
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studies indicate that the educational functions of artificial intelligence may have a negative 
impact on academic performance. Some experts claim that students report quality issues in 
the output when using ChatGPT to locate problems, which may lead to errors and biases in 
generated answers (Chiu et al., 2024). Students may overly rely on artificial intelligence tools, 
resulting in a reduction in the emphasis on critical thinking and the investigation of alternative 
viewpoints (McLaren et al., 2010). Moreover, the implementation of ChatGPT raises data 
privacy and ethical issues, such as academic integrity, misinformation, deception, and privacy 
concerns (Kosch et al., 2023). It is worth noting that most studies focus on the university 
student population, while junior high school students are at a critical period of cognitive and 
social development and may have different usage behaviors and mechanisms. 
 
Although the popularity of artificial intelligence in the learning process of teenagers has been 
continuously increasing, systematic research specifically targeting junior high school students 
is still scarce. The junior high school stage (12 to 15 years old) is a crucial period for the 
formation of teenagers' self-regulation abilities and learning habits. However, existing 
literature pays insufficient attention to this aspect. For instance, Othman, Bhutoria (2022) 's 
research focused on primary school students, but the researchers sampled from Saudi Arabia 
and did not conduct targeted analyses on China's unique artificial intelligence education 
system and its cultural background. Additionally, most existing studies analyze the impact of 
artificial intelligence on academic performance by examining its advantages and weaknesses, 
but they overlook the specific connections between artificial intelligence and students' 
academic performance as well as the moderating effects that individual differences may bring 
about. Ma et al. (2024) 's research compared gender differences in learning outcomes of 
artificial intelligence or perceptions of artificial intelligence-driven systems (such as robots), 
but this aspect has not been fully explored yet. 
 
Methodology 
Sample and Data Collection 
The subjects of this study are Chinese junior high school students. The reason for choosing 
this group as the research object is that they are at a crucial stage of academic development 
and are increasingly exposed to artificial intelligence education. Junior high school students 
usually range in age from 12 to 15. At this stage, their academic performance is influenced by 
various factors, including their usage of artificial intelligence in education.  
 
Design a questionnaire named "The Impact of the Use of Artificial Intelligence on Junior High 
School Students' Academic Performance in Mathematics", which covers the basic personal 
information of students (gender, grade), their social media usage (self-evaluation, application 
degree, and awareness of ethical issues, etc.), academic performance in mathematics, and 
family environment. Through the setting of multi-dimensional questions, collect 
comprehensive data relevant to the research topic. 
 
The structural validity of this artificial intelligence scale was examined through confirmatory 
factor analysis. The results indicated that although some fit indices were slightly below the 
evaluation standards, other indices met the evaluation standards, suggesting that the scale 
had good structural validity. Further analysis of the convergent validity and discriminant 
validity of the scale revealed significant correlations among the factor indicators of each 
index, indicating that the scale had good convergent validity. The square root of the average 
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variance explained value (AVE) of each factor indicator was greater than the correlation 
coefficient between the factor and other factor indicators of the same scale, indicating that 
the scale had good discriminant validity. This questionnaire conducted a detailed 
investigation of the situation of junior high school students' use of social media, covering 
aspects such as usage duration, frequency, and motivation. The above scales were all 4-point 
scales, where 1 indicated very inconsistent and 4 indicated very consistent. They were 
converted into percentage scale scores, with the lowest and highest scores of each dimension 
being 0 and 100 respectively. 
 
Econometric Model 
In this study, a linear regression model was constructed with academic performance variables 
as the dependent variable and variables related to artificial intelligence usage as the 
independent variables. The regression equation is as follows: 
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 is the dependent variable, including math scores;  represents Self-

evaluation by students on their own use of artificial intelligence, x2
 represents artificial 

intelligence cognition, x3
 represents artificial intelligence application, and x4

 represents 

artificial intelligence ethics. X i
 represents control variables, including gender, only child, 

home computers and tablets, school location, etc. 
0

 is the intercept term and  i
 is the 

error term. 
 
Results and Analysis 
Descriptive Analysis 
In terms of academic performance, the average score of mathematics for the first-year junior 
high school students was 82.14 points; for the third-year junior high school students, the 
corresponding subject's average score was 81.89 points. The average score gap between the 
two grades was not significant. The evaluation of students' own usage of artificial intelligence 
can reflect to some extent their overall level of artificial intelligence in education. The overall 
level of artificial intelligence usage among the first-year junior high school students was not 
high, with an average score of 68.60 points (see Table 1). Among them, the score of the 
artificial intelligence cognition dimension was 67.85 points, the score of the artificial 
intelligence application dimension was 69.92 points, and the score of the artificial intelligence 
ethics dimension was 66.28 points. The information application of the first-year junior high 
school students was relatively good, but their performance in information ethics was slightly 
worse. The overall level of artificial intelligence usage among junior high school students was 
not high, with a score of only 67.62 (see Table 1). Among them, the score of the information 
cognition dimension was 67.92, the score of the information application dimension was 
68.10, and the score of the information ethics dimension was 66.17. The information 
application of junior high school students was relatively good, but their performance in 
information ethics was slightly worse. 
 
 

x1
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Table 1  
Descriptive analysis results 

 
Variate 

The first-year students  The third-year students 
Sample Mean SD sample Mean SD 

Math scores 130 82.14 7.15 126 81.89 17.95 
Students' self-evaluation 130 68.60 16.14 127 67.62 15.80 
AI cognition 130 67.85 19.44 127 67.92 18.39 
AI application 130 69.92 18.34 127 68.10 17.61 
AI ethics 130 66.28 14.01 127 66.17 14.08 

 
Difference Analysis 
Regarding the different impacts of family information environment on students' academic 
performance and artificial intelligence education, please refer to Table 2 and Table 3. The data 
show that students whose families have computers have significantly higher average scores 
in mathematics academic performance and various dimensions of artificial intelligence usage 
indicators compared to those whose families do not have computers. Students in the first 
grade of junior high school who have tablets have significantly higher average scores in 
mathematics academic performance, the comprehensive level of artificial intelligence usage, 
artificial intelligence cognition, artificial intelligence application, and artificial intelligence 
ethics compared to those whose families do not have computers. Meanwhile, students in the 
third grade of junior high school have significantly higher average scores in mathematics 
academic performance, the comprehensive level of artificial intelligence usage, artificial 
intelligence cognition, and artificial intelligence ethics compared to those without tablets, but 
there is no significant difference in the application of artificial intelligence. 
 
In order to verify whether there is a significant correlation between the usage of social media 
and the academic performance of junior high school students in mathematics, a regression 
analysis was conducted on the overall sample. The adjusted R² values of each equation model 
ranged from 0.027 to 0.084, and passed the significance test at the 0.001 level. This indicates 
that all explanatory variables and control variables entering the equation can effectively 
explain 2.7% to 8.4% of the changes in the academic performance of junior and senior high 
school students in mathematics. The maximum variance inflation factor of each explanatory 
variable was 5.76, and the minimum was 1.74, suggesting that there is no significant 
multicollinearity problem among the independent variables. The result analysis shows that 
only artificial intelligence ethics has a significant positive impact on their academic 
performance. Meanwhile, among other control variables, gender, family information 
environment, etc., have a significant impact on their academic performance.  
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Table 2  
Comparison of differences of the first-grade students 

 
Variate 

Home computer  
T 

Tablet computer  
T 

No Yes No Yes 

 Math grade 80.77 83.30 -14.54*** 81.70 82.35 -4.11*** 

 
 
AI 

General proficiency 66.05 69.73 -12.04*** 67.50 69.69 -7.71*** 
AI cognition 64.91 69.15 -11.44*** 66.39 69.28 -8.48*** 
AI application 67.32 71.07 -10.77*** 68.78 71.03 -7.02*** 
AI ethics 64.17 67.22 -11.72*** 65.56 66.99 -5.86*** 

 
Table 3  
Comparison of differences of the third-grade students 

 
Variate 

Home computer  
T 

Tablet computer  
T 

No Yes No Yes 

  Math grade 78.41 83.29 -13.83*** 81.40 82.48 -3.34*** 

 
 
 

General proficiency 64.93 68.71 -12.31*** 66.62 68.80 -8.79*** 
AI cognition 64.59 69.26 -13.08*** 66.60 69.48 -8.83*** 
AI application 65.13 69.31 -12.20*** 66.84 69.60 -1.66 
AI ethics 64.32 66.93 -9.50*** 65.99 66.40 -7.72*** 

 
The Impact of AI on Academic Performance 
The regression estimation results of Equation 1 indicate that artificial intelligence can 
significantly improve the mathematics scores of junior high school students. After controlling 
for all variables, the impact of artificial intelligence education on the mathematics scores of 
first-year and third-year junior high school students decreased to 0.095 and 0.172 
respectively, suggesting that the influence of artificial intelligence on the mathematics 
academic performance of junior high school students is not entirely caused by the artificial 
intelligence education itself. Mathematics scores are related to demographic characteristics 
and family information environment. The improvement effect of information education on 
the mathematics scores of third-year junior high school students is higher than that of the 
first-year junior high school students. 
 
The results of the regression estimation of Equation 2 indicate that among the various 
dimensions of artificial intelligence education, artificial intelligence cognition and application 
have no significant impact on the academic performance of junior high school students, but 
artificial intelligence ethics can significantly improve their mathematics academic 
performance. After controlling for all variables, the impact of artificial intelligence ethics on 
the mathematics performance of junior high school students in the first grade has weakened 
to 0.160. The impact of artificial intelligence ethics on the mathematics performance of junior 
high school students in the third grade is also higher than that of primary school students. 
After controlling for all variables, the impact of artificial intelligence ethics on the 
mathematics performance of junior high school students in the third grade is 0.251.  
 
Regarding the gender of students, after controlling for all variables, gender factors have a 
significant impact on the academic performance of junior high school students in the first 
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grade and the third grade, respectively, 0.411 and 1.110. Regarding the situation of having 
social media devices at home, the factor of having computers at home has a significant 
positive impact on the mathematics performance of junior high school students in the first 
grade and the third grade, respectively, 1.951 and 4.235. Meanwhile, the situation of having 
tablets at home has no significant impact on the mathematics academic performance of 
students. Apart from demographic characteristics and the ownership situation of electronic 
devices at home, the location of the family has no significant impact on the mathematics 
performance of students. The impact of artificial intelligence ethics on the mathematics 
performance of junior high school students in the third grade is higher than that of those in 
the first grade. 
 
Table 4  
The impact of AI on academic performance 

 
Variate 

The first-year students  The third-year students 

Equation 1 Equation 2 Equation 1 Equation 2 

Information education 0.095***  0.172***  

Information cognition  -0.002  -0.349 

Information application  -0.013  0.030 

Information ethics  0.160***  0.251*** 

Gender 0.263 0.411*** 0.721* 1.110*** 

Home compute 2.042*** 1.951*** 4.265*** 4.235*** 

Tablet computer -0.285 -0.237 -0.465 -0.137 

Urban/township 0.284 0.151 0.036* -0.393 

Intercept term 24.387*** 21.310*** 32.091*** 27.248*** 

Sample 65 65 63 63 

Adjusted R-Square 0.062 0.084 0.041 0.056 

VIF 1.74 2.23 1.82 5.10 

 
To sum up, the behaviors of junior high school students using artificial intelligence have 
varying degrees of influence on their academic performance. Among them, the cognition and 
application of artificial intelligence have no significant impact on the performance, while the 
ethics of artificial intelligence can significantly improve the performance. After controlling all 
variables, this influence has weakened to some extent. Among junior high school students, 
the impact of artificial intelligence ethics on mathematics performance is greater than that of 
freshmen. After controlling variables, this influence has also weakened. In addition, gender 
factors have a significant impact on students' academic performance. Having a computer at 
home has a significant positive impact on mathematics performance, while having a tablet 
has no significant impact on performance. The location of the family has no significant impact 
on the mathematics performance of junior high school students. 
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Discussion 
Among junior high school students, this study found that students' understanding and 
application of artificial intelligence had no significant impact on their academic performance 
in mathematics. However, the ethical aspect of artificial intelligence could significantly and 
positively affect their academic performance. Moreover, the ethical aspect of artificial 
intelligence had a greater impact on junior high school students in the third grade than those 
in the first grade. Regarding the family information environment, the ownership rate of family 
computers could significantly improve academic performance, while the ownership rate of 
tablet computers had no significant impact. There was no significant difference in 
mathematics performance between junior high school students from urban or rural families. 
At the same time, gender was significantly correlated with academic performance.  
 
The Relationship between AI and Academic Performance 
Among junior high school students, there is no significant correlation between their 
understanding and application of artificial intelligence and their academic performance in 
mathematics. This might be because junior high school mathematics focuses on algebra, 
geometry, and arithmetic as its core subjects, while the underlying logic of AI relies on 
advanced mathematics (such as linear algebra, probability statistics) and programming 
thinking. There is a clear gap in knowledge levels between these two areas. Junior high school 
students' understanding of AI is mostly limited to application scenarios (such as voice 
assistants, image generation) rather than technical principles, lacking the cognitive awareness 
of mathematical connections. AI applications (such as generating content by calling APIs) rely 
more on operational proficiency rather than mathematical deduction abilities. Students may 
complete tasks through "black box operations" without involving mathematical knowledge. 
AI applications are mostly result-oriented (such as generating images, dialogues), while 
mathematical abilities rely on systematic logical training. There are differences in cognitive 
load types between them (intuitive operation vs. rigorous reasoning). 
 
AI Ethics and Academic Performance in Mathematics 
The ethical considerations of artificial intelligence have a significant positive impact on 
students' academic performance in mathematics. Students' understanding and application of 
artificial intelligence have no significant influence on their academic performance. This 
indicates that the new curriculum standards in China emphasize the social responsibility of 
mathematics (such as privacy protection awareness in data analysis), and teachers may 
trigger ethical discussions by using cases (such as the information cocoon created by social 
media algorithm recommendations), thereby indirectly strengthening the connection 
between mathematics and ethics. At the same time, this might also be because students with 
a stronger foundation in mathematics are more likely to realize the limitations of technology 
(such as questioning the confidence of AI assessment results through statistical knowledge) 
earlier, and then actively pay attention to ethical issues. 
 
Individual Differences 
In terms of the extent to which artificial intelligence affects students' academic performance, 
its impact on junior high school students in grade 9 (senior grade 3) is significantly greater 
than that on junior high school students in grade 7 (senior grade 2). This might be because 
senior grade students are better at using artificial intelligence for deep learning. The effect on 
grade 9 students is stronger, which is likely due to their entry into the formal operational 
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stage of Piaget's cognitive theory, enabling them to perform hypothetical reasoning, abstract 
concept understanding, and systematic logical analysis, which are crucial for handling 
complex trade-offs in AI ethics (such as privacy protection and technological innovation). In 
contrast, grade 7 students are in the adaptation stage, relying on concrete things for thinking 
and finding it difficult to understand abstract ethical concepts like "algorithm bias" and "data 
ownership". In terms of family conditions, the ownership rate of family computers can 
significantly improve students' math scores. This might be because computers support more 
efficient AI education.  
 
Meanwhile, the ownership rate of tablets has no significant impact on academic performance, 
possibly because they have a higher proportion of entertainment functions. Family computers 
provide stable technical support for students, facilitating systematic learning (such as 
completing online assignments and consulting materials), while tablets are more often used 
in fragmented entertainment scenarios, having a relatively smaller impact on academic 
performance. In terms of family location, students' math scores are not affected. This might 
be related to the fact that math scores are more influenced by standardized courses. In terms 
of gender, gender is significantly correlated with academic performance. The gender variable 
has a significant impact on academic performance, which might reflect that during junior high 
school, girls face greater pressure from social interference (such as higher social interaction 
needs) or other gender-related factors (such as self-efficacy) that are not controlled in the 
study. 
 
Conclusion 
This study conducted an in-depth analysis of how artificial intelligence (AI) usage and 
individual differences influence the mathematics academic performance of junior high school 
students in China, offering a multi-dimensional perspective on learning development at this 
educational stage. The findings indicate that students’ cognition and application of AI 
technologies are not significantly associated with academic outcomes, whereas students’ 
awareness of AI ethics plays a key role in improving academic performance. This highlights 
the central role of ethical literacy in AI-assisted learning and suggests that educators and 
parents should actively guide students in developing a sound ethical understanding of AI to 
foster more effective and responsible learning behaviors. 
 
Notably, the impact of AI ethics on academic performance was more pronounced among 
third-grade students compared to those in the first grade. While tablets offer portability and 
convenience, they often contain a high proportion of entertainment applications, which can 
distract students with games and videos, thereby diminishing their contribution to academic 
improvement. Gender also emerged as a significant factor influencing academic performance. 
The findings suggest that junior high school girls may face greater social distractions or 
pressures, possibly due to stronger social needs that lead to frequent engagement on social 
media—such as replying to messages and participating in discussions—at the expense of 
study time and focus. 
 
Despite its contributions, this study has several limitations. First, regarding research 
methodology, the explanatory power of the statistical model was relatively low (R² = 2.7%–
8.4%), and key variables such as students’ cognitive ability and the quality of instruction were 
not included. The cross-sectional design also prevents causal inference. There may be 
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bidirectional influences between AI ethics and academic performance—for instance, higher-
achieving students may be more inclined to engage with ethical issues. Furthermore, several 
potential influencing variables, such as study habits and school quality, were not fully 
considered. Students with strong study habits—such as effective planning and knowledge 
summarization—may perform well regardless of their use of learning technologies. 
Differences in school resources, teaching philosophies, and infrastructure can also 
significantly impact student outcomes, but these factors were not adequately addressed, 
potentially leading to biases in the findings. Additionally, the sample selection may have 
limitations in representativeness, restricting the generalizability of the findings to students 
from diverse regions and socioeconomic backgrounds. Variations in access to educational 
resources, family emphasis on education, and patterns of social media use across regions 
could further influence students’ academic performance, suggesting that the conclusions 
drawn may not be universally applicable. 
 
To gain a more comprehensive understanding of the factors influencing junior high school 
students’ performance in mathematics, future research should adopt a multidimensional 
approach. First, the scope of research variables should be expanded to include students’ 
learning habits, the educational environment of their schools, and parenting styles at home. 
Exploring these factors can inform the development of targeted educational strategies. 
Second, gender-related mechanisms should be examined in greater depth through 
longitudinal studies. Tracking students’ development over time through periodic surveys and 
interviews—combined with behavioral analyses of social media usage, including time 
management, platform preferences, and psychological motivations—can help uncover the 
underlying causes of gender differences in academic performance. Finally, intervention-based 
research is recommended. Designing integrated online and offline training programs that 
teach students how to use AI tools to access high-quality educational resources, as well as 
skills in time management and efficient learning methods, may prove valuable. By comparing 
the academic outcomes and learning motivation of students in experimental and control 
groups before and after such interventions, researchers can evaluate the effectiveness of the 
programs. Based on these evaluations, continuous refinement of educational strategies can 
be undertaken to offer practical recommendations for improving student performance and 
promoting academic development among junior high school students. 
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