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ABSTRACT
This study examined the utilization of GitHub Copilot and its relationship with the perceived improvement in debugging skills among Bachelor of Science in Information Technology students at Quezon City University. Using a quantitative descriptive-correlational design, the study involved 150 BSIT students selected through purposive sampling based on their prior experience using GitHub Copilot. Data were gathered through a structured online questionnaire administered via Google Forms and analyzed using weighted mean and Pearson Product-Moment Correlation Coefficient (Pearson r). Findings revealed that respondents often utilized GitHub Copilot in programming-related tasks, particularly when encountering coding errors and debugging code, with an overall weighted mean of 3.94 interpreted as “Often.” The respondents also demonstrated a proficient level of perceived improvement in debugging skills, with a grand mean of 3.00 interpreted as “Proficient.” Correlation analysis further revealed a strong positive and statistically significant relationship between GitHub Copilot utilization and perceived improvement in debugging skills (r = 0.6094, p < .001), indicating that increased utilization of the tool is associated with higher perceived debugging proficiency. The study concludes that GitHub Copilot can serve as an effective AI-assisted programming tool that supports debugging and problem-solving activities while highlighting the importance of maintaining critical thinking and independent coding skills in programming education. 
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INTRODUCTION
​‍​‌‍​‍​In this modern technology-based world, digital technologies are widely utilized to support teaching and learning. Artificial Intelligence (AI) encompasses a range of advanced computer systems that mimic human intelligence to assist with learning, problem-solving, and programming, using these tools it can generate, debug, and explain code (Mae et al., 2025). AI integration enhances productivity and quality within software development, particularly for code generation and bug detection (Daniel Ajiga et al., 2024). Generative AI supports software engineering by automating software development tools and processes, which saves time and resources (Sauvola et al., 2024).
Artificial intelligence (AI) coding assistants, such as GitHub Copilot, function as AI pair programmers that use machine learning and natural language processing to synthesize code from natural language explanations (Sarah Nadi, 2022). GitHub Copilot is frequently used by students to generate code and to repeatedly fix code or generate new code when it does not work, suggesting that students trust it to better understand code than to generate it (Shah et al., 2025) Additionally, recent studies underscore an increasing reliance on AI assistants among Information Technology undergraduates, with the majority of third-year students using these tools for core programming tasks (Mae et al., 2025). While platforms like GitHub Copilot are recognized for enhancing productivity and improving debugging efficiency, research underscores a concurrent hindrance in conceptual learning, emphasizing a strategic and deliberate approach to integrating AI tools within the educational framework (Kumar Gupta, 2025).	
While AI-assisted programming tools like GitHub Copilot are increasingly utilized in both professional software development and academic settings, existing literature primarily evaluates their efficacy through technical performance metrics such as productivity, code accuracy, and task efficiency (Sarah Nadi, 2022; Zhang et al., 2023). Although empirical data suggest that AI integration facilitates faster debugging and higher task completion rates, concerns persist regarding student over-reliance and a potential reduction in the conceptual depth required for independent problem-solving (Zviel-Girshin, 2024). Although previous studies have explored GitHub Copilot usage and debugging effectiveness separately, limited research has focused on the relationship between Copilot utilization and students’ perceived improvement in debugging skills.
To address this gap, the study aims to examine the utilization of GitHub Copilot and its relationship with perceived improvement in debugging skills among BSIT students at Quezon City University, focusing on usage factors such as frequency of use and time spent using the tool in relation to students’ perceived ability to detect and resolve coding errors.
The findings of this study may enhance students' understanding of how GitHub Copilot usage influences their perceived improvement in debugging skills, thereby supporting the effective integration of AI-assisted tools in programming education. Moreover, the results might also be helpful for professors, as they could give useful insights for designing teaching strategies that successfully balance the assistance of AI with the progress of independent debugging and problem-solving skills. This is particularly significant when considering concerns of over-reliance and diminished independent exercise (Mae et al., 2025). Overall, the study aims to establish a basis for understanding the role of GitHub Copilot in improving students’ debugging skills.
A. Statement of the Problem
The purpose of this study is to determine the utilization of GitHub Copilot and its relationship to the perceived improvement in debugging skills among college students at Quezon City University. The utilization of GitHub Copilot is examined in terms of frequency of use and time spent using the tool, while perceived improvement in debugging skills is evaluated based on students’ ability to identify code errors, fix bugs, and understand code issues.
Specifically, this study seeks to answer the following questions:
1. How do the respondents be described in the utilization of GitHub Copilot in terms of:
a. Frequency of GitHub Copilot usage; and
b. Time spent using GitHub Copilot?
2. What is the level of students’ perceived improvement in debugging skills in terms of:
a. Identifying code errors
b. Fixing bugs
c. Understanding code issues
3. Is there a significant relationship between GitHub Copilot usage and students’ perceived improvement in debugging skills?

RELATED STUDIES 
A structured debugging course suggests that students can significantly improve their debugging performance and confidence through systematic training (Wilkin, 2025). Additionally, research on AI-supported debugging environments indicates that students engage in problemsolving by interacting with AI-generated suggestions and perceive these interactions as beneficial to their learning (Yang et al., 2024). These findings collectively indicate that structured instruction and AI-assisted support have distinct effects on students' development of debugging skills. Structured training enhances performance and confidence, while AI support fosters engagement and perceived learning experiences.
There have been many studies which show that students tend to have excessive confidence in their own coding results, even when they do not perform well. This is evident in the weak or moderate correlation between students' self-confidence and their actual performance, suggesting that many learners tend to overestimate the accuracy of their solutions (Strickroth, 2024). The use of the artificial intelligence tool GitHub Copilot, on the other hand, has been shown to improve programming productivity, with users completing tasks significantly faster when assisted by the tool (Peng et al., 2023). However, these improvements are primarily measured in terms of speed and do not necessarily reflect code accuracy or debugging ability. Additionally, not all outputs generated by Copilot are correct and still require proper evaluation (Wermelinger, 2023). This suggests that the increased efficiency and confidence students may experience when using such tools do not necessarily translate to improved debugging skills.
Students view AI tutors as helpful tools for learning how to debug programs; however, interaction with these systems may lead to increased dependence on AI-generated suggestions during the troubleshooting process (Yang et al., 2024). Similarly, studies on GitHub Copilot indicate that it can support students in understanding and applying programming concepts by generating potential solutions to coding problems. However, the effectiveness of these tools depends on the students’ ability to critically evaluate, modify, and refine the generated outputs (Wermelinger, 2023). Overall, the literature suggests that while AI tools such as GitHub Copilot can enhance students’ learning experiences, the development of debugging skills still relies on their capacity for critical thinking and independent problem-solving.
While many studies have emerged regarding the role of GitHub Copilot in programming learning, they have mostly focused on students' perceptions, coding assistance, and interactions with the tool (Wermelinger, 2023). These studies suggest that students engage with Copilot in different ways, but they rarely explore how variations in its utilization may influence learning outcomes. Students interact with AI tools such as GitHub Copilot at varying levels, particularly in terms of how frequently they use the tool and how much time they spend engaging with it. However, these studies rarely examine how the utilization of GitHub Copilot—particularly in terms of frequency of use and time spent using the tool—relates to students' perceived improvement in debugging skills. 
This highlights a gap in the literature on the utilization of GitHub Copilot and students’ perceived improvement in debugging skills. Addressing this gap is important for understanding whether variations in the utilization of GitHub Copilot (in terms of frequency of use and time spent using the tool) are associated with variations in students’ self-perceived improvement in debugging among Bachelor of Science in Information Technology students at Quezon City University
DESIGN AND METHODOLOGY
A. Research Design
This study will utilize a descriptive-correlational research design to examine the utilization of GitHub Copilot and its relationship with the perceived improvement in debugging skills among Bachelor of Science in Information Technology (BSIT) students at Quezon City University. The descriptive approach will be employed to determine the level of GitHub Copilot utilization in terms of frequency and duration of use. It will also assess the respondents’ perceived improvement in debugging skills, particularly in identifying code errors, fixing bugs, and understanding code issues. Meanwhile, the correlational approach will be used to determine whether a significant relationship exists between GitHub Copilot utilization and the respondents’ perceived improvement in debugging skills.
This research design is appropriate for the study because it does not involve the manipulation of variables and focuses on examining existing conditions and relationships within a natural academic environment.
B. Data Gathering 
Data for this study will be collected through a structured online questionnaire administered using Google Forms, which will serve as the primary research instrument. The questionnaire is designed to gather relevant information regarding the respondents’ utilization of GitHub Copilot and its perceived impact on their debugging skills. To ensure the collection of accurate and relevant data, the questionnaire is divided into three major sections.
The first section, Screening Profile, is intended to determine the eligibility of the respondents for participation in the study. Specifically, this section confirms whether the participants have prior experience using GitHub Copilot in programming or coding-related tasks. Only individuals who have actual experience utilizing GitHub Copilot for coding, debugging, software development, or related activities will be included in the study. Respondents who have not previously used the tool will be excluded to ensure that the gathered data accurately reflects the utilization and effectiveness of GitHub Copilot among actual users.
The second section focuses on the Utilization of GitHub Copilot. This part of the questionnaire aims to measure the extent to which respondents use GitHub Copilot in their programming-related activities. It includes Likert-scale items that assess both the frequency of use and the amount of time respondents spend utilizing the tool. The questions are designed to determine how often participants rely on GitHub Copilot during coding, debugging, problem-solving, and software development tasks, as well as the degree to which the tool is integrated into their programming practices.
The third section, Perceived Improvement in Debugging Skills, evaluates the respondents’ perceptions regarding the influence of GitHub Copilot on their debugging abilities. This section also utilizes Likert-scale questions to assess how the use of GitHub Copilot contributes to improvements in identifying, analyzing, and resolving programming errors. Furthermore, it examines whether the tool assists respondents in troubleshooting code more efficiently, enhancing problem-solving strategies, and improving overall debugging performance during software development activities.
C. Sampling Technique and Ethical Considerations
A purposive sampling technique was employed in selecting the respondents for this study. The selection of participants was based on their prior experience in using GitHub Copilot and their willingness and availability to participate in the research process. The study involved a population size of 150 respondents, composed of Bachelor of Science in Information Technology students from Quezon City University who had previously utilized GitHub Copilot for coding, programming, debugging, or other software development activities. This sampling approach ensured that only individuals with relevant experience using the tool were included in the study, thereby increasing the reliability and relevance of the collected data.
Prior to participation, all respondents were informed about the purpose and objectives of the study. The researchers assured the participants that their responses would be treated with strict confidentiality and anonymity, and that participation in the study was entirely voluntary. Data collection was conducted through a Google Forms questionnaire, allowing respondents to conveniently answer the survey online. Participants were also given the option to provide their names if they wished to do so; however, no restrictions, obligations, or pressure were imposed on them regarding the disclosure of their identity.
D. Statistical Treatment of Data 
The data gathered in this study will be analyzed using appropriate statistical tools to address the research questions concerning the utilization of GitHub Copilot and the students’ perceived improvement in debugging skills among Bachelor of Science in Information Technology students at Quezon City University. The statistical treatments employed in the study are discussed as follows:

1. Weigthed Mean

The weighted mean will be utilized to determine the level of GitHub Copilot utilization among the respondents in terms of frequency of use and time spent using the tool for programming-related activities. Furthermore, it will also be used to assess the level of students’ perceived improvement in debugging skills, particularly in identifying code errors, fixing bugs, troubleshooting, and understanding programming issues. The weighted mean is appropriate for this study since the questionnaire uses Likert-scale responses that measure the degree of agreement and frequency of utilization.

The following interpretive scale will be used to analyze the respondents’ level of GitHub Copilot utilization based on the 5-point Likert scale:

Table 1. 5-Point Likert Scale Used by the Researchers
	Range
	Verbal Interpretation 

	4.21 – 5.00
	Always (A)

	3.41 – 4.20
	Often (O)

	2.61 – 3.40
	Sometimes (S)

	1.81 – 2.60 
	Rarely (R)

	1.00 – 1.80 
	Never (N)


Meanwhile, the following interpretive scale will be used to determine the respondents’ perceived improvement in debugging skills using the 4-point scale:

Table 2. 4-Point Likert Scale Used to Determibe Respondent’s Perceived Improvement in Debugging Skills 
	Range
	Verbal Interpretation 

	3.26 – 5.00
	Always (A)

	2.51 – 3.25
	Sometimes (S)

	1.76 – 2.50 
	Rarely (R)

	1.00 – 1.75 
	Never (N)



The computed weighted mean scores will provide a quantitative basis for interpreting the respondents’ utilization of GitHub Copilot and their perceived debugging proficiency. 

RESULT AND DISCUSSION
This section presents and discusses the data gathered from 150 Bachelor of Science in Information Technology students at Quezon City University regarding their utilization of GitHub Copilot and their perceived improvement in debugging skills. The presentation of results focuses on the extent of GitHub Copilot utilization, the respondents’ self-assessed debugging proficiency, and the relationship between the use of the tool and the enhancement of debugging skills.
A. Utilization of Github Copilot 

The utilization of GitHub Copilot was assessed based on the frequency with which the respondents used the tool during various programming-related activities, including debugging, solving logical problems, and writing code.

Table 3. Weighted Mean and Interpretation of GitHub Copilot Utilization in Terms of Frequency of Use
	Indicators
	Weighted Mean
	Interpretation

	Use when encountering coding errors
	4.11
	Often

	Use when debugging code
	4.01
	Often

	Use when solving problems/logic
	3.96
	Often

	Use when working on programming activities
	3.88
	Often

	Use when writing new code from scratch
	3.76
	Often

	Category Mean
	3.94
	Often



Table 1 shows that the respondents often utilize GitHub Copilot in different programming-related tasks, as reflected by the overall category mean of 3.94, interpreted as “Often.” This finding indicates that GitHub Copilot has become a commonly used support tool among the respondents during software development and debugging activities.

Among the indicators, the statement “Use when encountering coding errors” obtained the highest weighted mean of 4.11, suggesting that respondents primarily rely on GitHub Copilot when troubleshooting and resolving coding-related issues. This result implies that students perceive the tool as particularly helpful in identifying possible solutions and guiding them when they encounter programming errors.

Similarly, the indicators “Use when debugging code” (4.01) and “Use when solving problems/logic” (3.96) also received high weighted means, indicating that respondents frequently integrate GitHub Copilot into their debugging and problem-solving processes. These findings suggest that the tool is not only used for code generation but also serves as an aid in analyzing logical structures and improving coding efficiency.

Meanwhile, the indicator “Use when working on programming activities” obtained a weighted mean of 3.88, which further indicates that respondents often use GitHub Copilot as a supplementary learning and development tool during programming exercises and academic coding tasks. On the other hand, “Use when writing new code from scratch” garnered the lowest weighted mean of 3.76, although still interpreted as “Often.” This may imply that while students use GitHub Copilot to assist in code generation, they may still prefer to manually construct programs and use the tool mainly for support, verification, or enhancement purposes rather than complete code dependency.

Overall, the findings reveal that GitHub Copilot is frequently utilized by the respondents, particularly in debugging and troubleshooting situations, highlighting its perceived usefulness in programming-related activities.

B. Perceived Improvement in Debugging Skills

The study also assessed the respondents’ perceived improvement in debugging skills in terms of understanding code issues, fixing bugs, and identifying code errors.

As presented in Table 4 below, the respondents demonstrated a “Proficient” level of perceived improvement in debugging skills, with an overall grand mean of 3.00. This finding suggests that the respondents believe that their use of GitHub Copilot contributes positively to the enhancement of their debugging abilities.


Table 4. Summary of Weighted Means for Perceived Improvement in Debugging Skills
	Variable Category
	Weighted Mean
	Interpretation

	Understanding Code Issues
	3.05
	Proficient

	Fixing Bugs
	2.99
	Proficient

	Identifying Code Errors
	2.96
	Proficient

	Grand Mean
	3.00
	Proficient



Among the three dimensions, “Understanding Code Issues” obtained the highest weighted mean of 3.05, interpreted as “Proficient.” This indicates that respondents perceive GitHub Copilot as beneficial in helping them analyze, interpret, and understand programming problems and code-related issues more effectively. The tool may provide explanations, suggestions, or alternative coding approaches that assist students in comprehending the root causes of errors.
The indicator “Fixing Bugs” yielded a weighted mean of 2.99, while “Identifying Code Errors” obtained a weighted mean of 2.96, both verbally interpreted as “Proficient.” These findings imply that respondents perceive improvement in their ability to locate and resolve programming errors with the assistance of GitHub Copilot. The relatively close values among the three dimensions also indicate that the respondents consistently perceive the tool as supportive across different aspects of debugging.
Overall, the results suggest that GitHub Copilot contributes positively to the respondents’ debugging proficiency by assisting them in understanding programming issues, identifying errors, and implementing appropriate fixes during coding activities.
C. Relationship Between GitHub Copilot Utilization and Perceived Improvement in Debugging Skills

To determine whether a significant relationship exists between GitHub Copilot utilization and students’ perceived improvement in debugging skills, the Pearson Product-Moment Correlation Coefficient (Pearson r) was computed and tested at the 0.05 level of significance.

Table 5. Correlation Between GitHub Copilot Utilization and Debugging Skills
	Variables
	Pearson r
	p-value
	Strength
	Statistical Decision

	Utilization vs. Debugging Skills
	0.6094
	< .001
	Strong
	Significant Relationship



Table 3 presents the correlation analysis between GitHub Copilot utilization and the respondents’ perceived improvement in debugging skills. The computed Pearson r coefficient of 0.6094 indicates a strong positive relationship between the two variables. This means that higher levels of GitHub Copilot utilization are associated with higher levels of perceived debugging proficiency among the respondents.

Furthermore, the obtained p-value of less than .001 is lower than the 0.05 level of significance, leading to the rejection of the null hypothesis. This result confirms that the relationship between GitHub Copilot utilization and debugging skills is statistically significant.

The findings imply that students who frequently utilize GitHub Copilot during programming activities tend to perceive greater improvement in their debugging abilities. The strong positive relationship also suggests that the tool may serve as an effective support mechanism in enhancing students’ understanding of code issues, error detection, and bug resolution processes.

Overall, the results of the study indicate that GitHub Copilot is not only widely utilized by the respondents but is also significantly associated with the improvement of their perceived debugging proficiency.

CONCLUSION
This study examined the utilization of GitHub Copilot and its relationship with the perceived improvement in debugging skills among Bachelor of Science in Information Technology students at Quezon City University. Specifically, the study focused on the respondents’ frequency of use and time spent using GitHub Copilot, as well as their perceived improvement in identifying code errors, fixing bugs, and understanding code issues.
Based on the findings of the study, the respondents were found to often utilize GitHub Copilot in various programming-related activities. The results revealed that students primarily use the tool when encountering coding errors and during debugging tasks, indicating that GitHub Copilot serves as a significant support mechanism in troubleshooting and problem-solving activities. The respondents also frequently utilized the tool during programming exercises and logic-related tasks, suggesting that GitHub Copilot has become integrated into their coding practices as both a development and learning aid.
In terms of perceived improvement in debugging skills, the respondents demonstrated a proficient level across all measured dimensions, including identifying code errors, fixing bugs, and understanding code issues. Among these dimensions, understanding code issues obtained the highest mean, indicating that students perceive GitHub Copilot as particularly helpful in analyzing and interpreting programming problems. These findings suggest that AI-assisted tools may contribute positively to students’ confidence and perceived competence in debugging-related activities.
Furthermore, the study established a statistically significant strong positive relationship between GitHub Copilot utilization and perceived improvement in debugging skills. The results imply that students who frequently utilize GitHub Copilot and spend more time engaging with the tool tend to report higher levels of perceived debugging proficiency. Consequently, the null hypothesis stating that there is no significant relationship between GitHub Copilot utilization and perceived improvement in debugging skills was rejected.
The findings of the study support existing literature emphasizing the potential benefits of AI-assisted programming tools in enhancing students’ learning experiences and programming productivity. However, the study also reinforces the importance of critical thinking and independent problem-solving, as discussed in previous studies, since AI-generated outputs still require evaluation, verification, and refinement by the users. While GitHub Copilot may serve as an effective supplementary tool for debugging and programming assistance, the development of genuine debugging competence still depends on the students’ active engagement, analytical thinking, and understanding of programming concepts.
Overall, the study concludes that GitHub Copilot is widely utilized among BSIT students and is significantly associated with students’ perceived improvement in debugging skills. The findings highlight the potential of AI-assisted programming tools to support programming education when used appropriately and strategically. Moreover, the study provides valuable insights for educators and academic institutions regarding the integration of AI tools into programming instruction while maintaining a balance between technological assistance and the development of independent debugging and problem-solving skills.
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