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ABSTRACT

.0. Introduction

Based on the observation of its application in programming courses, programming has greatly benefited from
Acrtificial Intelligence (Al) technology. With the introduction and the growth of Al-assisted programming tools
such as GitHub, Copilot, and ChatGPT across the world, it is clear that they are widely employed by both teachers
and students to improve code-writing and learning. These tools not only increase productivity but also provide
instant feedback, which aids learners in identifying their mistakes and making corrections quickly enough. The
usability of these Al applications is a significant step to address one of the main concerns regarding novices’
possible frustration with implementing a learning tool that supports the generation of multiple solutions and
promotes exploratory approaches. Consequently, learners have been able to carry out more experiments within a
given shorter period, help them develop a deeper understanding of programming concepts and skills (Beltran,
2025; Andleeb et al., 2025).

Generally, it is possible to observe the use of Al in education for many advantages, but it is not recommended to
depend too much on this technology. Research has shown that students who rely too much on Al-generated code
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gradually lose their problem-solving skills and independence, while core programming principles may also be
misunderstood (Talandron-Felipe, 2024; Rahe, 2025). The Al system increases motivation because there is
instantaneous feedback that allows the learners to make improvements in their study results. The self-confidence
that learners have when using Al systems does not imply anything about the ability of these learners to learn
programming ideas from Becker et al. (2023) and Long et al. (2025). This emphasizes applying a good balance
between taking advantage of its positive aspects and encouraging nurturing thinking capacity so that they can learn

how to program autonomously.

Locally, there is scant literature in the area regarding the influence of Al-assisted programming tools on the
programming performance of first-year Information Technology (IT) students in classroom settings. The majority
of current studies mostly concentrate on either general computer science students or online learning environments
which represents a significant gap in Al technologies’ impact on early Information Technology education practices

and students' outcomes within a traditional academic framework.

The objective of this research is to investigate the effect of Al-assisted programming tools on programming
performance, motivation, and learning outcomes among the first-year IT students, as well as the benefits and
possible challenges of using Al in teaching programming to beginners. This will help educators realize how they

can effectively integrate Al-assisted programming tools without compromising the meaningful learning process.
1.1. Statement of the Problem

The research examines how Al-assisted programming tools affect programming skills of Information Technology
students in higher education. Educational programs require these tools, although their implementation creates
several challenges which both students and teachers must overcome. The research specifically aims to investigate

these particular research problems:
1) The extent to which Al-assisted programming tools influence the speed and accuracy of students' coding tasks.

2) The correlation between the frequency of Al-assisted programming tools usage and students' independent

problem-solving performance and final grades.

3) The potential psychological impacts, such as changes in self-efficacy and the development of an "illusion of

competence."
1.2. Hypotheses of the Study

Null Hypothesis (Ho): There is no significant relationship between the usage of Al-assisted programming tools and

the programming performance of Information Technology students.

Alternative Hypothesis (H:): There is a significant relationship between the usage of Al-assisted programming

tools and the programming performance of Information Technology students.
1.3. Study Objectives

This study generally aims to determine the impact of Artificial Intelligence-assisted programming tools on the

computational logic, programming performance, and coding efficiency of Information Technology students.
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Specifically, this study aims to:

1. Determine the level of usage of Al-assisted programming tools among Information Technology students.

2. Identify the different purposes for using Al-assisted programming tools in programming-related tasks.

3. Assess the impact of Al-assisted programming tools on students’ computational logic and coding efficiency.
4

Evaluate the influence of Al-assisted programming tools on students’ academic performance and motivation in

programming courses.

5. Determine the level of students’ confidence in solving programming problems independently without Al

assistance.

6. Examine the significant relationship between Al-assisted programming tool usage and programming

performance among Information Technology students.

1.4. Significance of the Study

The study holds major importance for multiple stakeholders who make up the Information Technology education

system:

e Students: The results of the study will show students how to use Al-assisted programming tools as learning
aids which should be used together with their existing study methods to develop their skills.

e Educators: The research shows educators how to use Al in classrooms by providing evidence-based methods

which create teaching approaches that develop critical thinking skills through Al usage.

e Curriculum Designers: The research findings show Information Technology curriculum designers about
needed updates which require them to add "Al literacy" and create assessment standards for measuring student

performance in Al-based learning environments.

e Educational Institutions: The research will support educational institutions in developing their policies and

guidelines which define appropriate Al programming tool usage in technical and programming courses.

e Future Researchers: The study provides research material for future studies that investigate Al-assisted
programming tools and their impact on programming performance and Al educational applications. Future
researchers may also use the findings to further examine the long-term effects of Al-assisted programming

tools on students’ learning and independent problem-solving skills.

1.5. Scope and Delimitations

The study is focused on IT students enrolled in introductory programming courses during the academic year
2025-2026. The study investigates how people use ChatGPT and GitHub Copilot as their generative Al tools. The
research includes three quantitative performance metrics which are grades and task completion time and code

guality and the study also examines two qualitative perceptions which are motivation and self-efficacy.

The study only focuses on beginner programmers with little to no professional experience. It does not cover
advanced IT students or professional developers. Furthermore, the study does not evaluate the internal algorithms

of the Al tools themselves but rather their impact on student outcomes.
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1.6. Definition of Terms

e Al-assisted Programming Tools: Generative Al platforms designed to help users in writing, debugging, and
explaining code functions (e.g., GitHub Copilot, ChatGPT). These tools operate through Generative Al
technology.

e Programming Performance: This metric evaluates programming skills through three distinct criteria which
include measuring code accuracy and tracking the time taken to finish tasks and checking compliance with

established programming guidelines.

o Novice Programmer: A student in the first year of an IT or CS degree students without any professional

software development experience.

o lllusion of Competence: The learner develops a complete mastery of the subject because they can produce

results using the tool, which creates a cognitive bias known as the illusion of competence.

e Quasi-Experimental Design: Through their quasi-experimental design, researchers examine the impact of
Al-assisted programming tools on classrooms by incorporating Al-assisted programming tools into classrooms
and observing students' use of technology.

#22.0. Literature Review

Empirical data confirms that programming assistance from artificial intelligence can positively impact the

efficiency and quality of coding by novice programmers. According to the research conducted by Beltran (2025),

students manage to complete their programming assignments faster since ChatGPT provides them with coding

support and performs their basic work. Based on the investigation carried out by Andleeb et al. (2025), students had

a more successful code as Al presented them with better answers than could have been obtained by novice

programmers alone.

It can be concluded that there is a widespread understanding in recent scientific studies that Al technologies
significantly enhance the effectiveness of work performance. As indicated in a meta-analysis of 35 experimental
studies, the use of Al-enabled learning led to the faster completion of tasks with greater grades among students
(Alanazi et al., 2025). These data support previous research where students claimed that Al technologies gave them
quick answers and corrected errors in their programs, hence boosting their confidence (Y1lmaz and Yilmaz, 2023).
The relationship between the application of Al technology and academic performance of students, however,
appears not to be quite clear. While empirical studies have revealed that programming assignments performed
using ChatGPT vyielded better academic results, there were no statistically significant differences in grades among
the two compared categories of students — users of Al technology and non-users (Sun et al., 2024). The successful
students do not employ Al technologies at all, while unsuccessful ones use this type of resource for completing

their academic assignments (Stoyanova et al., 2025).

Static code analysis provides us with evidence confirming the research findings. Wermelinger (2023) found that
GitHub Copilot significantly helped novice programmers solve simple programming problems faster and with

reduced coding effort. However, the study also emphasized that excessive dependence on Al-generated code may
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limit students’ ability to fully understand programming logic and syntax independently. As Haindl and Weinberger
(2024) state in their study, beginner Java programmers who used the ChatGPT service had higher code quality in
terms of compliance with coding standards, while the complexity of their codes was considerably lower than that of
the control group participants. In the work environment where GitHub Copilot was utilized, students were able to
finish tasks 35% faster than others, as reported by Shihab et al. (2025) while they passed 50% more tests than
students who worked without the tool. The results from larger classroom studies provide a more detailed
understanding of the research findings. Kosar et al. (2024) conducted a controlled experiment with 182 first-year
students and found that ChatGPT users and non-users did not show any significant difference in their total course
grades or midterm exam performance (p > .70). Immediate task efficiency does not always result in academic

achievements that accumulate over time.

The main worry of educators is that students will lose their ability to solve problems because of Al technology.
According to Xue et al. (2024), students who used ChatGPT in introductory programming courses demonstrated
improved task completion efficiency and debugging performance. Nevertheless, the researchers also noted that
some students became overly dependent on Al-generated solutions during programming activities. Rahe and
Maalej (2025) showed that students use Al for solution generation instead of scaffolding because they fail to
understand the logic behind Al-generated solutions. The "trial-and-error" method results in performance drops

because users need to stop using the Al system.

Talandron-Felipe (2024) showed that students who depended on ChatGPT for all their answers faced major
difficulties when they needed to solve problems by themselves. Johnson et al. (2024) conducted an experiment
with novice Arduino programmers and found that participants who wrote codes without the aid of Al fared better in
their posttest performance compared to those who employed the services of ChatGPT (p =.03, d =0.76). In relation
to the findings by Jost et al. (2024), those who rely on Large Language Models (LLMs) for critical thinking
processes like code creation and debugging are likely to earn poor grades at the end of their learning process.
Beginners should engage in writing the syntax manually since doing so allows them to learn crucial information

that Al can help them bypass.

Although Al tools help in the timely completion of tasks, researchers have different opinions regarding their effects
on the long-term development of mental abilities. In some studies, conducted on this issue, it is seen that the
Generative Al will play an important role in enhancing computational thinking skills and problem-solving ability
(Matobobo et al., 2025). On the other hand, other results indicate a gap between task completion and concept
learning; for example, using Al as an "oracle" that gives the whole answer rather than a "help seeking tool"
(Amoozadeh et al., 2024). Students' tendency to accept a full answer provided by Al without comprehending the
answer causes students to think that they have already mastered everything despite their lacking necessary

information (Amoozadeh et al., 2024).

The influence of Al technologies on the psychological experiences of learners is profound. Mhlanganiso and
Makota explained that Al-powered code assistant tools positively influence programming proficiency and learning

outcomes by helping students better understand coding structures, syntax, and debugging procedures. According to
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the findings of Gardella et al. (2024), the introduction of Al-based Integrated Development Environment (IDE)
AIDE led to decreased psychological strain and frustration that allowed users to work on complicated projects for
more extended periods of time. The analysis provided by Ghimire and Edwards (2024) suggests that access to Al
increased learners' willingness to engage in complex projects because they acquired increased initial motivation to

learn.

However, this increased confidence is often decoupled from actual ability. Becker et al. (2023) highlighted the risk
of “overblown self-efficacy,” where students assume that they are proficient at some concept simply because the
AT’s code turned out well. Long et al. (2025) asserted that for motivational factors to foster learning, Al needs to be
implemented in a “reflective” way, meaning that students need to reflect upon and analyze the Al-produced code.
The results of the self-programming condition in Johnson et al. (2024) demonstrated higher levels of self-efficacy
precisely because students realized that they were successful thanks to their own performance.

Researchers require new teaching methods to decrease current risks. Vadaparty et al. (2024) highlighted that
integrating Large Language Models (LLMs) into introductory programming instruction can improve students’
access to coding assistance and learning support. The study further explained that Al-assisted learning
environments may enhance engagement when properly supervised by educators. Although some believe that Al
encourages reflective thinking through self-monitoring and self-validation (Adejumo et al., 2026), others contend
that conventional teaching needs to shift towards "Reverse Bloom's Taxonomy" activities that compel students to
think critically about Al's output (Stoyanova et al., 2025). Educators need to oversee Al usage because it should
serve as an educational tool which helps students learn programming skills instead of replacing their need for such
skills (Marmolejo-Ramos et al., 2026; Matobobo et al., 2025).

The ubiquity of Al is necessitating a total rethink of programming assessments. The study by Alanazi et al. (2025)
discovered that traditional "at-home" coding assessments now fail to evaluate student skills because students can
use Al tools without critical thinking. The researchers recommend adopting "Al-aware™ evaluation methods as an
alternative. The assessment methods which researchers proposed for implementation include code explanation

tasks, debugging Al-generated code, and modifying existing logic to meet new requirements (Alanazi et al., 2025).

The researchers Amiri and Islam (2025) proved their method worked by creating an Al-based code assistant which
required students to use Al tools for error correction. The study found that programming skills improved by 34%
while the time needed for debugging work decreased by 59.3%. The Lyu (2025) study investigated the PAI system
which showed that students who employed this learning method achieved the best academic results because they

treated Al technology as a "teammate™ instead of using it as a "search engine" for information retrieval.

Mhlanganiso and Makota explained that Al-powered code assistant tools positively influence programming
proficiency and learning outcomes by helping students better understand coding structures, syntax, and debugging
procedures. Current research shows that Al technology produces two opposing effects according to the
"Janus-faced" model which enables educators to experience higher productivity levels through Al but puts their
primary ability to acquire knowledge and develop independent thought at risk. The research field lacks sufficient

longitudinal studies which follow IT students throughout their full academic year to determine whether students
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will overcome their "illusion of competence™ and achieve actual skill mastery. Furthermore, effectiveness of Al

tools depends on two factors which are the user's previous knowledge and their ability to control their learning
process according to the research findings of Shihab et al. (2025) and Tan et al. (2024).

Table 1. Summary of Literature on Al-Assisted Learning in Programming Education

Feature

Al-Assisted Learning

Traditional Learning
(Without Al)

Impact on Students

Task Completion

Faster Coding Assistance:

Al tools like ChatGPT
provide instant coding

suggestions and solutions.

Manual Problem Solving:
Students complete tasks
independently through
trial and error.

Al reduces task
completion time and
increases productivity.

Code Quality

Improved Code
Standards: Al-generated
code often follows proper
syntax and coding
conventions.

Beginner-Level Coding:
Codes may contain more
errors and inefficient
structures.

Al enhances code
readability and
correctness.

Academic Performance

Mixed Academic Results:
Some studies found no
significant improvement
in grades despite Al use.

Independent Learning:
Students rely on their own
understanding and
practice.

Al may improve outputs
but not always long-term
academic achievement.

Problem-Solving Skills

Al Dependency: Students
may rely on Al-generated
answers without
understanding the logic.

Critical Thinking
Development: Students
analyze and solve
problems independently.

Excessive Al use may
weaken analytical and
debugging skills.

Learning Experience

Reduced Stress and
Frustration: Al provides
immediate support and

error correction.

Higher Cognitive Effort:
Students spend more time
debugging and
understanding concepts.

Al improves confidence
and motivation during
programming tasks.

Self-Efficacy

Overconfidence Risk:
Students may feel skilled
because Al-generated
code works successfully.

Skill-Based Confidence:
Confidence develops
through actual coding

practice.

Al can create an “illusion
of competence.”

Computational
Thinking

Reflective Al Use: Al can
support computational
thinking when used as a
learning partner.

Hands-On Learning:
Students fully engage in
syntax writing and logic

building.

Guided Al use can
enhance higher-order
thinking skills.

Assessment Methods

Al-Aware Assessments:
Includes debugging
Al-generated code and
code explanation tasks.

Traditional Coding
Exams: Focuses on
manual coding
performance.

Educators must redesign
assessments for the Al era.

Long-Term Skill
Development

Depends on Usage Style:
Al as a “teammate”
improves learning
outcomes.

Consistent Skill Mastery:
Independent practice
strengthens long-term
retention.

Balanced Al use is
necessary for sustainable
learning.

Educational
Recommendation

Teachers guide and
monitor Al use to support
meaningful learning.

Conventional Instruction:
Emphasizes independent
coding and practice.

Al should support not
replace programming
education.
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# 3.0. Methodology
3.1. Research Design

The study adopted a quantitative descriptive-correlational design in order to assess the effects of Al-assisted
programming tools on the programming performance of IT students. With regard to the descriptive design aspect,
the study sought to assess the degree of programming performance, use of Al-assisted programming tools, and
students’ perceptions on the advantages and disadvantages of Al-assisted programming tools. On the other hand,
the correlational design sought to determine whether there is any significance relationship between Al-assisted

programming tools and IT students' programming performance.

Descriptive-correlational research design was used since it offered researchers the opportunity to measure
variables and examine their relationship without manipulation. As mentioned earlier, in this research, Al-assisted
programming tool usage was considered as the independent variable, while students' programming performance
was the dependent variable. By using this design, the researchers were able to explore the relationship between
different levels of use of Al-assisted programming tools and differences in programming performance of students.
Besides, this design mimics the real-life situation where students use Al-assisted programming tools. This kind of
research design is therefore effective in studying the influence of Al-assisted programming tools among students.

3.2. Location of the Study

The study involved Information Technology (IT) students from various institutions who were enrolled in
IT-related programs. The research team conducted their study with multiple schools because this approach allowed

them to collect student responses who studied at different school locations.
3.3. Respondents of the Study

The study participants included first-year to fourth-year college IT students who had experience with Al-assisted
programming tools such as ChatGPT and GitHub Copilot. The researchers selected these participants because their
active involvement in programming subjects provided different experience levels which made them suitable for
studying how Al-assisted programming tools affect programming skills and problem-solving abilities and
academic results. The study participants were selected through purposive sampling. Researchers used this method
to identify people who met the research eligibility criteria. The researchers selected IT students from first year to

their fourth year and had programming skills and Al coding tool knowledge.
3.4. Data Gathering Procedure

The researchers followed a systematic and organized procedure in gathering the data to ensure accuracy and
reliability. The study team created a survey questionnaire which followed their research goals through its
structured question format. The instrument tested student understanding of Al-assisted programming tool usage
together with their programming performance and motivation and their dealt challenges. The subject experts or
instructors evaluated the questionnaire items to verify their clarity and relevance and suitability for instrument

validity assessment.
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The researchers conducted the survey after validation through two different methods to achieve higher response
rates. Students received a paper-based survey which was conducted during class time while they could choose to
complete the Google Forms survey online from any location. The researchers provided time for respondents to
complete the questionnaire while they maintained voluntary participation. The participants learned that their

answers would remain confidential and be used only for academic research purposes.

The research team gathered all survey data which included both paper-based and online responses and processed it
into a unified dataset. The research team conducted a thorough review of responses to confirm answer completion
before they proceeded with statistical analysis. The systematic process which followed this method enabled the
team to gather precise data which maintained consistent results that could be interpreted.

Table 2. Response Mode and Scoring Guide

Numerical Rating Range Level of Agreement Level of Impact
5 4.21-5.00 Strongly Agree Very High Impact
4 3.41-4.20 Agree High Impact
3 2.61-3.40 Neutral Moderate Impact
2 1.81-2.60 Disagree Low Impact
1 1.00-1.80 Strongly Disagree Very Low Impact

3.5. Research Instrument

The researchers used a structured survey questionnaire as their primary research tool to obtain quantitative data
about Al-assisted programming tool usage and its effects on the programming skills of Information Technology
students. The study developed the questionnaire to measure two key study variables which included Al-assisted

programming tool usage as the independent variable and programming performance as the dependent variable.

The questionnaire contained four primary sections. Part I: section of the study collected demographic information
about respondents through three different variables which included age and gender and academic year and
programming experience. Part 1l: section of the study assessed how often and which types of Al-Assisted
Programming Tools people used for specific purposes through their experience with Al tools including ChatGPT
and GitHub Copilot. Part 111: section of the study assessed how students rated their coding abilities by measuring
their skills inaccuracy and task completion time and debugging skills and problem-solving ability. Part 1V:
Perceptions on Al-Assisted Programming Tool examined both the perceived benefits and challenges of using Al

tools, including motivation, dependency, and the development of an illusion of competence.

The questionnaire included three question types which consisted of multiple-choice items, Likert scale statements,
and frequency-based questions that participants answered from “Always” to “Never.” The Likert scale was used to
measure the level of agreement of respondents with statements related to Al tool usage and programming
performance, while frequency-based items determined how often students used Al tools in their programming
tasks. The researchers developed the instrument with straightforward language which enables participants to

comprehend the content and provide accurate answers.
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The questionnaire underwent content validation by subject matter experts who assessed its items to determine their
relevance and clarity and their connection to the research objectives. The researchers will execute a pilot test with
participants who match the characteristics of the research target group in order to evaluate instrument reliability.
The researchers will use Cronbach's Alpha to assess the internal consistency of the questionnaire which will result
in acceptable results when the coefficient reaches 0.70 or higher. The structured design of the questionnaire enables
researchers to collect precise and organized data which can undergo statistical analysis for research purpose

validation.

Table 3 presents the results of the reliability analysis of the research instrument. The calculated Cronbach’s Alpha

values demonstrate that the instrument used in the study is valid and reliable.

Table 3. Reliability Analysis

Scale Cronbach’s Alpha No. of Items

Programming Performance 0.803 7

3.6. Statistical Treatment of Data

Researchers used statistical techniques to analyze their collected data which helped them achieve valid research
outcomes and answer their study questions. The research team started their analysis process by encoding and

organizing all survey responses which included both paper-based and Google Forms data collection methods.

The demographic profile which included age, gender, and year level data of the respondents was presented through
Frequency and Percentage while the study used this method to present all Al-assisted programming tool usage
data. The researchers used this method to present their data in a structured way that allowed for simple

interpretation of their findings.
Frequency and Percentage

The researchers used frequency and percentage to analyze the demographic characteristics of the respondents who
participated in the study and their usage of Al-assisted programming tools. The researchers applied statistical
methods to identify how often participants utilized Al-assisted programming tools which included ChatGPT and

GitHub Copilot for their programming tasks.

Percentage = % x 100

Where:
o f="frequency
e N =total number of respondents
Mean
The study used Mean calculations to find the average participant responses which were based on their Likert scale

ratings. This statistical tool is appropriate for measuring central tendency and researchers used it to measure
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Al-assisted programming tool usage and programming performance and to assess how respondents viewed Al tool

benefits and challenges.

The formula for the mean is:

o _ Ix
X==22
N

Where:

X = mean

¥x = sum of all responses

N = total number of respondents

The Pearson Product-Moment Correlation Coefficient (Pearson r) was utilized to establish the variable
relationships. The statistical test is suitable because it determines the strength and direction of the relationship
between two continuous variables, namely Al-assisted programming tool usage as the independent variable and

programming performance as the dependent variable.
The formula is:

NYxy - (QEx)QXy)
VINZx2 = (E0)2INZy? - )2

Where:

r =

r = Pearson correlation coefficient

x = Al-assisted programming tool usage score

y = programming performance score

N = number of respondents

The correlation results were interpreted as follows:

Table 4. Table Interpretation of Pearson Correlation Coefficient (r-value)

R Value Interpretation
0.80-1.00 Very Strong Relationship
0.60-0.79 Strong Relationship
0.40-0.59 Moderate Relationship
0.20-0.39 Weak Relationship
0.00-0.19 Very Weak Relationship

The table presents that the researchers used statistical methods to reveal data patterns and trends and data
relationships which they used to establish study results and recommendations. The researchers used these tools to

create study results which showed measurable evidence that was supported by statistical analysis.
3.7. Ethical Considerations

The researchers conducted the study while strictly following all established ethical standards throughout the entire

research process. The study allowed research participation through voluntary participation which required
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participants to receive full study information before answering the questionnaire. Informed consent was obtained
from all participants who understood their study role and their right to withdraw from the study at any time without
facing any negative consequences.

The researchers protected respondent information through their implementation of strict confidentiality protection
measures which included maintaining respondent anonymity. The research team did not collect any personal
identification details that included names and student numbers and they handled all research responses with
complete confidentiality. The researchers maintained exclusive access to data that they had collected through
paper-based surveys and Google Forms which they stored securely. The researchers used all collected research
data exclusively for academic and research activities.

The researchers conducted the study while ensuring that no potential risks or harm would occur to the study
participants. The questions were developed to maintain their suitability for the study while treating participants
with full respect and avoiding any intrusive effects on their personal space. The research team maintain respect and
integrity and responsibility through their ethical conduct which protected respondent rights and well-being
throughout the entire research process.

74.0. Results and Discussion

Profile of Respondents

The following data present the characteristics of the respondents involved in the study on the impact of Al-assisted

programming tools on the programming performance of Information Technology students.

1000
800
600
400

200

i bl ] 20 a n 3 P

Figure 1. Distribution of respondents according to age among information technology students participating in the

25 Grand Yotal

study on ai-assisted programming tools and programming performance.
Source: Survey Data Gathered by the Researchers (2026).

Figure 1 displays the age distribution of survey participants who took part in the researchers' study. The data show

that respondents exist at various age levels which mostly match the standard college-age period.

The results show that the majority of respondents are concentrated between the ages of 18 to 24 with the highest
number of responses coming from those who are 20 years old followed by individuals aged 21 and 19. A moderate
number of respondents fall under the ages 22 and 23 while only a few respondents belong to the ages 24 and 25.

The study mainly includes younger Information Technology students who show strong dedication to programming
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work and Al-assisted programming tool usage according to this finding. The minimal representation of older age
groups indicates that the adoption of Al-assisted programming tools is more prevalent among students within the
early stages of their academic and programming experience.

® Vals Female ® Prafer not e sy

Prafar not o say
™

Male
ATAn

Femain
10N

Figure 2. Gender distribution of information technology student respondents included in the study
on Al-assisted programming tool usage and programming performance.
Source: Survey Data Gathered by the Researchers (2026).

The researchers conducted a survey which resulted in collected data that shows participant gender distribution in
Figure 2. The study collected data from both male and female respondents while also including a small group of
participants who chose to keep their gender identity private.

The survey results show that female respondents make up 51.6% of the total respondents while male respondents
account for 47.4% and 1% of respondents chose to keep their gender identity private. The data shows that both
male and female students participate in programming activities and they use Al coding tools for their work. The
findings demonstrate that all genders use Al-assisted programming tools for programming work because these
tools are accessible to all users.

Table 5. Purpose of Using Al-Assisted Programming Tools (Multiple Response)

Purpose Frequency Percentage
Code Generation 305 29.81%
Debugging Errors 274 26.78%
Understanding Programming 605 59.14%
Concepts
Completing Assignments 374 36.56%

Table 5 shows the different purposes for which respondents use Al-assisted programming tools in their

programming tasks. The results indicate that students use these tools for a variety of reasons.

The results show that most respondents use Al-assisted programming tools to learn programming concepts which
accounts for 59.14% of their usage. Students use Al tools as their primary educational resource to enhance their

understanding of programming subjects. The next most common use of Al-assisted programming tools is for
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assignment completion which 36.56% of students use to meet their educational obligations. Students use Al tools
for code generation which accounts for 29.81% of their usage and debugging errors which they use to resolve

programming problems.

The research results demonstrate that Al-assisted programming tools function as a critical support system which
helps Information Technology students improve their understanding of material while achieving higher work
efficiency and completing their academic tasks. The study results show that Al tools play a crucial role in

contemporary programming methods while improving students' educational experiences.

Table 6. Mean Distribution Showing the Impact of Al-Assisted Programming Tools on the Programming

Performance of Information Technology Students.

Item Statements Mean Verbal Interpretation

My programming scores have 4.63 Strongly Agree
improved after using Al-assisted
programming tools

Al-assisted programming tools help 4.23 Strongly Agree
me understand programming
concepts

Al-assisted programming tools help 4.28 Strongly Agree
me complete programming tasks
more quickly

I rely on Al-assisted programming 3.68 Agree
tools when solving programming
problems

I can solve programming problems 3.34 Neutral
independently without Al-assisted
programming tools

Using Al-assisted programming 3.70 Agree
tools affects my motivation to learn
programming

Al-assisted programming tools 3.95 Agree
influence my overall programming

performance

Grand Mean 3.97

Verbal Interpretation High Impact

Table 6 presents the impact assessment results on the use of Al-assisted programming tools in terms of
programming performance. The data in Table 3 demonstrate that Al-assisted programming tools have a substantial

effect on programming performance because the calculated grand mean score reached 3.97.

The participants showed strong agreement that their programming skills improved after they used Al-assisted
programming tools (i = 4.63). They also strongly agreed that Al-assisted programming tools help them understand

programming concepts (i = 4.23) and enable them to complete programming tasks more quickly (n = 4.28). The

ISSN: 25815059 OPEN @ ACCESS




MJIBAS

Mediterranean Journal of Basic and Applied Sciences (MJBAS)
Volume 10, Issue 2, Pages 67-88, April-June 2026

NG NESEARCH & KNOWLKDGH

research shows that Al-assisted programming tools provide major benefits to both programming learning and

programming work efficiency.

The research results confirmed that participants use Al-assisted programming tools as their main programming
problem-solving resource (1 = 3.68), which shows that these tools function as essential assistance during their
coding work. The participants confirmed that Al-assisted programming tools affect their programming skills (=
3.95) together with their ability to study programming (p = 3.70), which shows that these tools positively impact
both learning and performance. The participants showed their least ability to solve programming problems by
themselves without Al-assisted programming tools which received a neutral rating of (u = 3.34). The survey
showed that some participants who used Al-assisted programming tools benefited from these tools yet they
remained doubtful about their ability to solve problems without using these tools. The research findings show that
Al-assisted programming tools create major positive effects which enhance the programming skills of Information
Technology students. The tools help users improve their understanding and academic performance while they

create some dependency problems for users.

Table 7. Programming Performance Level

Performance Level Frequency Percentage
Low 69 6.90%
Very Low 92 9.20%
Moderate 724 72.40%
High 100 10.00%
Very High 15 1.50%
Total 1000 100%

Table 7 displays the programming skills assessment results which respondents provided about their own abilities.
The study found that most respondents assessed their programming skills at Moderate level which corresponds to
72.40% of total participants who believe their abilities match the standard average. The remaining respondents
assessed their abilities at High level (10.00%) and Low level (9.20%) while only 6.90% of participants selected
Very Low and 1.50% selected Very High as their self-assessment categories. Overall, the findings suggest that

most Information Technology students have a moderate level of programming performance, with only a few

perceiving themselves at the highest level.

Table 8. Confidence in Solving Problems Without Al-Assisted Programming Tools

Confidence Level Frequency Percentage
Not Confident 200 20.0%
Slightly Confident 400 40.0%
Moderately Confident 400 40.0%
Total 1000 100%
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Table 8 shows the level of confidence of respondents in solving programming problems without the use of
Al-assisted programming tools. The results indicate that most respondents are either Slightly Confident (40.00%)
or Moderately Confident (40.00%), while 20.00% reported being Not Confident. This implies that although
students have some level of confidence in their programming abilities, many still depend on Al-assisted
programming tools to assist them in solving programming tasks. Overall, the findings suggest that students are not

fully confident working independently without Al support.

Table 9. Confidence in Solving Problems Without Al-Assisted Programming Tools

Grade Range Frequency Percentage
Below 70 4 0.40%

75-79 29 2.90%
80-84 179 17.90%
85-89 433 43.30%
90-94 325 32.50%

95 and above 30 3.00%
Total 1000 100%

Table 9 presents the most recent programming grades of the respondents after using Al-assisted programming
tools. The results demonstrate that most respondents achieved grades between 85 and 89 which accounted for
43.30% of the total while 32.50% of respondents achieved grades between 90 and 94. A smaller percentage of
respondents obtained grades within 80-84 (17.90%), while only a few fall under 75-79 (2.90%), 95 and above
(3.00%), and below 70 (0.40%). The results demonstrate that students achieved satisfactory to high grades through

their use of Al-assisted programming tools which resulted in better programming skills.

Table 10. Correlation Between Al-Assisted Programming Tools Usage and Programming Performance

Variables r-value Interpretation

Al-Assisted Programming Tool
Usage and Programming 0.62 Strong Positive Relationship
Performance

Table 10 shows how Information Technology students use Al-assisted programming tools which affects their
programming abilities. The computed Pearson r-value of 0.62 indicates a strong positive relationship between the
two variables. The study found that student programming performance improves when students use more
Al-assisted programming tools. The result shows that Al-assisted programming tools help students reach better

efficiency and understanding of programming concepts and they achieve higher academic results.

The findings support the assumption that Al-assisted programming tools have a significant impact on programming
performance, making them effective as supplementary learning tools. However, while the relationship is strong, it
does not imply that Al usage alone determines performance, as other factors may also influence students’

outcomes.
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##5.0. Conclusion and Future Recommendations
5.1. Summary of Findings

This study examined the impact of Artificial Intelligence (Al)-assisted programming tools on the computational
logic, programming performance, and coding efficiency of Information Technology students in introductory

programming education.

A total of 1,000 student respondents participated in the study using a structured survey questionnaire. The data
gathered were analyzed using frequency and percentage distribution, mean, and Pearson Product-Moment
Correlation Coefficient (Pearsonr).

The major findings of the study are summarized as follows:
Descriptive Results

e The majority of respondents belonged to the age group of 18 to 24 years old, indicating that most participants

were actively engaged in programming-related academic activities.

e Most students utilized Al-assisted programming tools for understanding programming concepts, completing

assignments, generating code, and debugging programming errors.

e Understanding programming concepts obtained the highest percentage among the identified purposes of

Al-assisted programming tool usage.

e The overall impact of Al-assisted programming tools on programming performance obtained a grand mean of

3.97 interpreted as “High Impact.”

e Students strongly agreed that Al-assisted programming tools improved their understanding of programming

concepts, increased task completion speed, and enhanced programming performance.

e Most respondents demonstrated only slight to moderate confidence in solving programming problems

independently without Al assistance.
Descriptive Results

e The correlation analysis revealed a strong positive relationship between Al-assisted programming tool usage

and programming performance.

e The computed Pearson r-value of 0.62 indicated that increased usage of Al-assisted programming tools was
associated with better programming performance and coding efficiency among Information Technology

students.

e The findings suggest that Al-assisted programming tools positively contribute to students’ academic

performance, learning efficiency, and understanding of programming concepts.
Overall Findings
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o Al-assisted programming tools served as effective supplementary learning resources for beginner

programmers and Information Technology students.

e Although Al-assisted programming tools improved productivity and academic outcomes, excessive

dependence on these tools may weaken students’ independent problem-solving and critical-thinking abilities.

e The findings emphasize the importance of balancing Al-assisted learning with independent coding practice to

maintain students’ computational thinking and programming skills.
5.2. Conclusions

The research study results demonstrate that Al-assisted programming tools for students in Information Technology
education improve their programming skills. The tools help students to work more efficiently while they learn
programming concepts better. The research shows that students who depend on the tools will lose their ability to
solve programming challenges independently. The findings demonstrate that Al-assisted programming tools
improve programming performance; however, excessive dependence on these tools may hinder the development of
independent programming knowledge. Students should use Al-assisted programming tools for learning because
they are better learning tools yet students must use them in equal measure to sustain their critical thinking and

problem-solving abilities.
5.3. Recommendations
Based on the conclusions of the study, the following recommendations are proposed:

1. Future researchers may investigate the long-term effects of Artificial Intelligence (Al)-assisted programming

tools on students’ independent problem-solving skills, computational thinking, and critical-thinking abilities.

2. Future studies may compare the effectiveness of different Al-assisted programming platforms such as

ChatGPT, GitHub Copilot, Gemini, and other generative Al systems in programming education.

3. Educational institutions should develop clear policies, ethical guidelines, and responsible Al usage

frameworks for programming-related academic activities.

4. Educators are encouraged to integrate Al-assisted programming tools as supplementary learning resources

while still promoting independent coding practice and logical reasoning among students.

5. Future researchers may conduct experimental or longitudinal studies involving larger populations and different

academic disciplines to obtain more comprehensive findings regarding Al-assisted learning technologies.

6. Students should continuously strengthen their manual coding, debugging, and analytical skills to avoid

excessive dependence on Al-generated programming solutions.
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