[bookmark: _Hlk200091886]Usage of AI-Based ChatGPT,  Students’ Self-Efficacy, and Engagement in Mathematics


Abstract
This quantitative, descriptive-correlational study explores the relationship between the usage of AI-based ChatGPT and students’ self-efficacy and engagement in mathematics learning at Mt. Apo National High School. Standardized and validated survey instruments measured students’ perceived usage of ChatGPT, mathematical self-efficacy, and engagement levels. The results demonstrated a stronger association between ChatGPT usage and students’ self-efficacy (r = 0.542, R² = 29.4%) compared to engagement (r = 0.332, R² = 11%), suggesting that the tool is more effective in enhancing learners’ confidence in performing mathematical tasks. Among the measured indicators, "Vicarious Experiences" (M = 3.99) and "Cognitive Engagement" (M = 3.90) received the highest mean scores, reflecting ChatGPT’s capacity to support cognitive aspects of learning. Based on these findings, the study concludes that ChatGPT serves as an effective supplementary aid in mathematics education, significantly enhancing students’ self-efficacy and engagement, and supporting its potential integration into technology-enhanced learning environments.
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Introduction
	Student engagement and self-efficacy remain pressing challenges in mathematics education, often contributing to poor academic performance and a lack of interest in the subject. Many students struggle to build confidence and sustain motivation when faced with complex mathematical concepts. The emergence of AI-based tools, such as ChatGPT, has introduced a new dimension in addressing these issues. These tools are increasingly being used to foster students' confidence and engagement by providing real-time feedback, supporting inquiry-based learning, and encouraging independent problem-solving (Abu Khurma et al., 2024; Yilmaz & Yilmaz, 2023). In mathematics, specifically, ChatGPT has demonstrated the potential to boost learners' self-efficacy and enhance overall engagement, ultimately contributing to better learning outcomes.
On the international front, various countries have begun integrating AI technologies into their educational systems in response to their transformative potential. Countries such as China, Korea, India, and several European nations are actively embedding AI in their curricula to modernize and enrich classroom instruction (Han et al., 2018; Karan & Angadi, 2023; Lee et al., 2022a, 2022b; Park & Lim, 2023). Data reveals that approximately 50% of educators worldwide now employ AI tools to design instructional content. In comparison, around 43% of college students in the United States have turned to applications like ChatGPT for academic support (Businessolution.org, 2023). These trends underscore a growing global recognition of AI's capacity to revolutionize teaching and learning, particularly in the domain of mathematics.
Within the Philippine context, the adoption of AI in education is gaining traction, albeit at a slower pace. A recent study conducted in a state university indicates that students using ChatGPT for algebra experienced increased confidence, which in turn enhanced their algebraic proficiency (Etcuban, 2025). Another study by Canonigo (2024) further supports the positive impact of AI integration in mathematics instruction, showing significant improvements in students' conceptual understanding and self-efficacy. Despite these developments, much of the existing local research continues to emphasize the general use of digital technologies, with a limited focus on the unique contributions of AI-based tools, such as ChatGPT, to student learning and engagement.
Despite the growing interest in AI-driven education, a substantial research gap remains, particularly concerning its influence on students' emotional and behavioral responses to learning mathematics. Most national studies focus on access and infrastructure challenges rather than investigating deeper learning outcomes such as self-efficacy and engagement. This lack of targeted research is particularly critical, especially in the Philippine educational landscape, where the digital transition is still in its early stages of evolution. Without a clearer understanding of how AI tools impact student motivation and emotional investment in mathematics, educators and policymakers risk implementing technologies that fail to maximize their benefits. Bridging this gap is essential to ensuring that AI integration fosters meaningful learning experiences, maintains human connection, and supports long-term educational development.
This research has certain constraints as it mainly relies on recent studies with short-term findings and lacks evidence of the long-term impact of ChatGPT on students' confidence and interest in math. It may also be affected by biases such as unequal access to technology, self-reported data, and limited attention to students' emotional and behavioral responses, particularly in the Philippine context. Given these limitations, future AI tool development in the education sector should focus on creating more inclusive, interactive, and emotionally responsive systems that go beyond content delivery. Developers should design AI tools that promote critical thinking, foster collaboration, and support long-term engagement while also addressing equity in access and digital literacy to ensure broader, more meaningful educational impact.


Statement of the Problem
	This study aims to identify the significant relationship and influence of using AI-based ChatGPT in mathematics learning on students' self-efficacy and engagement in mathematics. Therefore, the following questions are expected to be answered in this study: 
1. To determine the level of students' use of AI-based ChatGPT in mathematics learning in terms of usage and engagement, perceptions of effectiveness, challenges and reservations and preferences and suggestions; the level of students' self-efficacy in mathematics in terms of mastery experiences, vicarious experiences, social persuasion, and physiological states; and the level of students' engagement in mathematics in terms of emotional engagement, social engagement, and cognitive engagement.
2. To determine the significant relationship between students' use of AI-based ChatGPT, their engagement, and their self-efficacy in mathematics learning.
3. To determine the influence of AI-based ChatGPT on students' self-efficacy and engagement in mathematics learning.


Hypothesis 
	Ho1: There is no significant relationship and influence of the usage of the AI-based ChatGPT in mathematics learning on students’ self-efficacy and engagement in mathematics.	




Theoretical/ Conceptual Framework
	This research is grounded in e-learning theory, which draws on principles from cognitive science to enhance the application of technology in educational settings, thereby improving student engagement and knowledge acquisition. The theory emphasizes the design and delivery of learning experiences through multimedia and electronic resources. Several scholars have made significant contributions to this field, including Richard E. Mayer (2001), John Sweller (1988), and Roxana Moreno (2006), whose work has helped shape the understanding and implementation of effective e-learning strategies.
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Independent Variable					 Dependent Variables
STUDENTS’ SELF-EFFICACY
· Mastery Experiences
· Vicarious Experiences
· Social Persuasion
· Physiological States


USE OF AI-BASED CHATGPT IN MATHEMATICS LEARNING
· Usage and Engagement
· Perceptions of Effectiveness
· Challenges and Reservations
· Preferences and Suggestions

   

STUDENTS’ ENGAGEMENT
· Emotional Engagement
· Social Engagement
· Cognitive Engagement





Method
	This study adopts a quantitative approach, specifically utilizing a descriptive correlational research design. This design is appropriate as it enables the researcher to systematically measure and analyze the levels of students' use of AI-based ChatGPT in mathematics learning, self-efficacy in mathematics, and student engagement. By applying this design, the study can examine the relationships between the independent variable, which is the use of AI-based ChatGPT, and the dependent variables, which are self-efficacy and engagement. This enables a comprehensive analysis of how the integration of AI tools affects students' confidence and active participation in mathematics learning.
The respondents in this study consisted of 79 students from Mt. Apo National High School in Davao City. They were determined through a simple random sampling technique, where each member had an equal and independent chance of being chosen. This study employed three adopted, validated, and reliable questionnaires to collect data. All questionnaires used a five-point Likert scale to maintain consistency in measurement across all items. The instrument for the use of ChatGPT was adapted from Egara, Mosimege, and Mosia (2025); the self-efficacy scale was based on Kandemir and Rahile (2017); and the student engagement scale was adapted from Rimm-Kaufman (2010). These instruments were sourced from reputable international journals and institutions and were pretested to ensure their validity, accuracy, and reliability. The survey questionnaires were administered through Google Forms, allowing for flexibility in participation and broader accessibility.
Before implementing the study, the researchers sought approval from the school administration of Mt. Apo National High School. To analyze the data and address the research questions, the study will employ mean and standard deviation to assess the levels of students' use of AI-based ChatGPT in mathematics, their self-efficacy, and engagement. Pearson's correlation coefficient will be used to determine the strength and direction of relationships between these variables. Additionally, multiple regression analysis will be conducted to evaluate whether and to what extent students' use of AI-based ChatGPT influences their self-efficacy and engagement.
In this study, students were informed that participation was optional and that they could withdraw at any time without any consequences. The researchers explained the study in simple terms to the students, answered their questions, and ensured they understood before proceeding. To protect privacy, names were removed from the data, and all information was kept secure and accessible only to the research team. The study adhered to the ethical guidelines established by the school and government, and the results will be shared with the school to inform its efforts to improve learning.

Results
Table 1. Descriptive Table
	Variables and Their Indicators
	Standard Deviation
	Mean
	Verbal Description

	Independent Variable
	3.52
	3.56
	High

	Usage and Engagement
	1.01
	3.37
	Moderate

	Perceptions of Effectiveness
	0.97
	3.56
	High

	Challenges and Reservations
	0.69
	3.64
	High

	Preferences and Suggestions
	0.85
	3.67
	High

	First Dependent Variable
	0.86
	3.62
	High

	Mastery Experiences
	0.72
	3.59
	High

	Vicarious Experiences
	0.71
	3.99
	High

	Social Persuasion
	0.84
	3.73
	High

	Physiological States
	1.18
	3.16
	Moderate

	Second Dependent Variable
	0.75
	3.75
	High

	Emotional Engagement
	0.71
	3.62
	High

	Social Engagement
	0.73
	3.72
	High

	Cognitive Engagement
	0.80
	3.90
	High




Table 1 presents the means and standard deviations of the use of AI-based ChatGPT in responses for four indicators based on respondents' feedback. Preferences and Suggestions received the highest mean score of 3.67, described as "High," indicating that respondents often notice it. This is followed closely by Challenges and Reservations (3.64) and Perceptions of Effectiveness (3.56), both of which are also rated as "High." Use and Engagement had the lowest mean of 3.37, categorized as "Moderate," suggesting less active involvement. The standard deviations indicate moderate consistency in responses, with the least variation seen in Challenges and Reservations.
This is followed by the test statistics for four self-efficacy indicators, which are the first dependent variable. Vicarious Experiences had the highest mean (3.99), followed by Social Persuasion (3.73), Mastery Experiences (3.59), and Physiological States (3.16). All except the Physiological States were rated as "High," indicating that respondents often build confidence through observing others, receiving encouragement, and recalling past successes. Standard deviations ranged from 0.71 to 1.18, showing moderate response variation, with Physiological States having the highest variability.
Lastly, the descriptive statistics for the second dependent variable, which is students' Engagement, cover emotional, social, and cognitive aspects. All indicators received a verbal rating of "High," with Cognitive Engagement showing the highest mean (3.90), followed by Social (3.72) and Emotional Engagement (3.62). This suggests that students frequently invest in mental effort, interact socially, and exhibit emotional involvement in learning activities. Standard deviations range from 0.71 to 0.80, reflecting moderate variability in responses.


Table 2. Test of Relationship
	Independent Variable
	Dependent Variable
	r-value
	p-value
	Decision on Ho
	Interpretation

	
Usage of AI-based ChatGPT
	Students’ Self-efficacy
	0.542
	0.000

	Rejected

	Significant

	
	Students’ Engagement
	0.332
	0.003
	Rejected
	Significant 

	Combine Influence
	0.437
	0.0015
	Rejected
	Significant



Table 2 illustrates the correlation analysis between the use of AI-based ChatGPT and two student-related outcomes: self-efficacy and engagement. The findings reveal statistically significant positive correlations. Specifically, the correlation between the use of ChatGPT and students’ self-efficacy is moderate (r = 0.542, p = 0.000), while the correlation with student engagement is low (r = 0.332, p = 0.003). Given that all p-values are below the 0.05 threshold, the null hypothesis is rejected in both cases. These results suggest that increased use of ChatGPT is associated with higher levels of self-efficacy and engagement among students.


Table 3. Test of Influence
	Independent Variable
	Dependent Variable
	R2-value
	F-Value
	p-value
	Decision on Ho
	Interpretation

	Usage of AI-based ChatGPT
	Self-efficacy
	29.4%
	32.047
	0.000
	Rejected
	Significant

	
	 Students’ Engagement
	11%
	9.522
	0.003
	Rejected
	Significant

	Combined Influence
	20.20%
	20.785
	0.0015
	Rejected
	Significant


Table 3 presents the results of statistical tests examining the significant influence of using AI-based ChatGPT on two dependent variables: students' self-efficacy and students' engagement. The table includes the coefficient of determination (R²), F-values, and p-values for each test. The indicator showing the most significant influence is the use of AI-based ChatGPT on students' self-efficacy, with an R² value of 29.4% and an F-value of 32.047, supported by a p-value of 0.000. This indicates that nearly 30% of the variation in students' self-efficacy can be attributed to the use of ChatGPT, making it the strongest influencer among the variables tested. On the other hand, the use of ChatGPT on students' engagement has a lower R² value of 11%, an F-value of 9.522, and a p-value of 0.003, which is still statistically significant but reflects a weaker influence compared to self-efficacy. The combined influence of AI-based ChatGPT on both dependent variables (self-efficacy and engagement) shows an R² value of 20.20%, indicating a significant overall impact with an F-value of 20.785 and a p-value of 0.0015. While this confirms the relevance of ChatGPT in shaping students' experiences, it also suggests that approximately 79.80% of the variation in students' self-efficacy and engagement is influenced by other factors not covered in this study. Future research could explore these additional variables to gain a more comprehensive understanding of what drives student outcomes.

Discussion
	In terms of use levels, Table 1 reveals that students reported high engagement with ChatGPT, particularly in the areas of Preferences, Suggestions, Challenges, and Reservations, indicating frequent interaction and awareness of AI features in learning. Self-efficacy indicators such as Vicarious Experiences and Social Persuasion were also rated high, emphasizing the importance of observational learning and encouragement, consistent with Usher and Pajares (2009). Similarly, high levels of cognitive, social, and emotional engagement were observed, supporting Fredricks et al.'s (2004) multidimensional engagement framework. These findings align with e-learning theory, which integrates cognitive science principles to enhance digital instruction and learner outcomes through well-designed multimedia and interactive resources. As articulated by Mayer (2001), Sweller (1988), and Moreno (2006), e-learning environments that provide immediate feedback and adaptive support can significantly impact motivation and knowledge retention, both of which are evident in the students' responses.
Regarding the relationships between variables, Table 2 demonstrates significant positive correlations between the use of ChatGPT and student outcomes. A moderate correlation with self-efficacy (r = 0.542) suggests that AI tools can enhance students' confidence by offering structured feedback and modeled success, echoing the findings of Schunk and DiBenedetto (2021). A lower but still significant correlation with engagement (r = 0.332) indicates that while AI may support active learning, engagement likely depends on additional motivational and contextual factors, as discussed by Yilmaz and Yilmaz (2023). Table 3 further confirms ChatGPT's influence, showing a greater impact on self-efficacy (R² = 0.294) than on engagement (R² = 0.110). This suggests that AI-based interventions more effectively shape belief systems than behavioral participation, aligning with Kasneci et al. (2023). The combined influence (R² = 0.202) confirms ChatGPT's relevance in digital learning while also highlighting the need to explore complementary pedagogical strategies, social interactions, and classroom dynamics to maximize engagement fully, core components emphasized by both e-learning theory and current motivational frameworks.
The results demonstrate that ChatGPT has a more substantial influence on students' self-efficacy than on engagement, as it directly supports individual learning through instant feedback and personalized guidance. This indicates that ChatGPT is particularly effective in boosting students' confidence in mathematics-related tasks. A recent study by Von der Mehden et al. (2025) supports this finding, revealing that only self-efficacy consistently predicts better academic performance, underscoring the value of tools that foster learners' belief in their capabilities. In contrast, engagement appears to be less influenced by ChatGPT due to its complex, multifaceted nature, encompassing emotional, behavioral, and social dimensions.
Conclusion 
Based on the findings, it can be concluded that the use of AI-based ChatGPT in mathematics learning has a significant positive relationship with and influence on students’ self-efficacy and engagement. Students reported high levels of awareness and favorable perceptions of ChatGPT, particularly in terms of preferences, suggestions, and effectiveness. They also exhibited strong cognitive and emotional engagement, as well as high self-efficacy, through vicarious experiences and social persuasion. Statistically, the use of ChatGPT showed a moderate positive correlation with self-efficacy and a low but significant correlation with engagement. Furthermore, ChatGPT significantly influenced both outcomes, accounting for 29.4% of the variance in self-efficacy and 11% of the variance in engagement. These results affirm that ChatGPT is an effective supplementary tool in mathematics learning, enhancing students’ confidence and participation, thereby directly addressing the study’s objective of identifying its relationship with and influence on self-efficacy and engagement.	
Recommendations
	In light of the study's findings, it is recommended that educational institutions and educators actively integrate AI tools, such as ChatGPT, into the mathematics curriculum to support student learning. Teachers should be trained on how to effectively incorporate AI technologies in pedagogical strategies while balancing technological support with human interaction to preserve the emotional and social aspects of learning. Additionally, developers should consider enhancing AI tools with adaptive and personalized features to address diverse learning needs and preferences. Ultimately, further research is encouraged to investigate the long-term effects and expand the scope to other subject areas and educational levels.
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