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Artificial Intelligence (AI) has rapidly emerged as a transformative 
technology in higher education, offering personalized learning support, 

intelligent tutoring, and enhanced academic assistance that may improve 
students' educational outcomes. This study examined the effect of 
Artificial Intelligence usage on university students' academic 

performance and investigated the mediating role of self-regulated 
learning in this relationship. A quantitative research approach 
employing a cross-sectional survey design was adopted. Data were 

collected through a structured questionnaire from 423 undergraduate 
and postgraduate students enrolled in six public universities in Punjab, 
Pakistan, using convenience sampling. The data were analyzed using 
IBM SPSS Statistics through descriptive statistics, Pearson correlation, 

regression analysis, and mediation analysis. The findings revealed a 
significant positive relationship between Artificial Intelligence usage and 
academic performance (r = 0.648, p < .01). Regression analysis further 

demonstrated that Artificial Intelligence usage significantly predicted 
self-regulated learning (β = 0.653, p < .001), explaining 42.6% of its 
variance. Mediation analysis confirmed that self-regulated learning 

significantly and partially mediated the relationship between Artificial 
Intelligence usage and academic performance through both direct (β = 
0.341, p < .001) and indirect effects (β = 0.308, p < .001). These 

findings indicate that Artificial Intelligence enhances students' academic 
performance not only by directly supporting learning activities but also 
by fostering self-regulated learning skills such as goal setting, time 
management, self-monitoring, and independent learning. The study 

concludes that the responsible integration of Artificial Intelligence into 
higher education can substantially improve students' academic success 
by strengthening both learning processes and self-regulatory 

capabilities, providing important implications for educators, 
policymakers, and universities seeking to promote effective and ethical 
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AI-assisted learning environments. 
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1. Introduction 
Academic performance is one of the most common measures of success in higher education, 

showing the degree to which students meet the goals of their higher education learning program. 
Traditionally, academic performance has been assessed by objective measures, such as Grade Point 

Average (GPA), examination scores, assessment and assignment grades, class participation, completion 
of projects and even the student’s graduation from the institution. Contemporary educational research 

considers academic performance to be a multidimensional construct that goes beyond grading. It 
includes the acquisition of knowledge, critical thinking and analysis, communication, creativity and 

problem-solving and research skills, as well as professional preparedness, and the attainment of 
competency in the relevant discipline (Insaf et al., 2022). Within an outcome-based education 

paradigm, which is adopted by a growing number of institutions, students are expected to master 
theory as well as the practical skills of working with others, ethical thinking, digital skills, and an 

understanding of the concept of lifelong learning. As a result, academic performance is the total of all 
the skills and competencies that students have acquired, and has a direct influence on the students’ 

future educational and career pathways and success (Prats, et al., 2023). 
 

Aspects of academic performance are intricate systems, especially because a variety of 
psychological, social, institutional, and environmental elements impact a student's educational 

attainment and their learning process. Of these, cognitive ability tends to be the best predictor of 
academic performance because students with higher ability in reasoning, memory, information 

processing, and problem solving tend to have better learning outcomes. However, cognitive ability does 
not account for all of the variability associated with academic performance, as non-cognitive variables 

are of comparable importance. Among these, academic motivation, self-efficacy, learning strategies, 
time management, goal-setting, metacognitive skills, and self-regulated learning are of major and equal 

importance (Zimmerman, 2022). In addition, socioeconomic and financial stability and supportive and 
caring parenting affect available educational resources and opportunities and academic persistence. 

Aspects of the educational institution, such as teaching, the curriculum and its assessment, available 

learning resources, digital infrastructure, academic and career counseling and student support services, 
affect the educational experience and outcomes. More recently, the mental and emotional well-being 

and absence of stress, anxiety, burnout, and other mental health issues have positively impacted a 
student’s ability to engage and perform academically. The complex interplay of all these elements 

determines educational outcome and performance Souza, 2024. 
 

The swift digitization of higher education has enabled the introduction of Artificial Intelligence 
as a modern variable within educational contexts to influence students' performance in novel ways. 

Earlier educational technologies arguably had less of an impact on students’ learning. Earlier 
communication technologies were passive, whereas AI plays an active role in learning through offering 

tutoring, customizable learning pathways, feedback and assessments, learning assistance, research 
help, programming assistance, and problem-solving. Digital tools that utilize AI, such as ChatGPT, 

Google Gemini, Microsoft Copilot, and Claude AI, have become educational aids for students to conduct 
literature summaries, research generation, text improvement, data analysis, mathematics, and to 
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receive tailored assistance for elucidation of learning concepts. Learning efficiencies have been 

positively impacted by AI in that it has minimized the time students have spent on lower order 
functions of learning and maximized the time they have on engaging in higher-order learning and 

critical thinking functions (Kasneci et al, 2023). On the other hand, empirical evidence that has 
provided data on the nexus between AI and academic performance has been inconsistently observed. 

For the most part, research that has been done has reported that the use of AI enhances academic 
performance as a result of tailored learning and improved engagement and understanding of concepts, 

whereas some studies have reported that an over-reliance on AI for content has negatively affected 
learning Richardson et al., 2023. 

 
Understanding academic performance in the context of modern, advanced higher learning 

institutions is more complex than examining the isolated attributes of intelligence and motivation and 
the quality of instruction and pedagogy Chiu, 2024. Incorporating Artificial Intelligence in educational 

settings has disrupted the traditional ways in which students learn and process information, interact 
and collaborate, and carry out educational tasks and regulate learning activities. Consequently, 

educational researchers have focused more on the behavioral and psychological mechanisms that help 
explain why some students realize considerably greater educational gains from the use of AI, while 

others realize very little, in addition to analyzing the effects of AI. These mechanisms include self-
regulated learning, digital literacy, critical thinking, academic motivation, and learning engagement, 

among others. Contemporary Understandings of Learning and Educational Success: Self-Regulated 
Learning and AI (2017). It, therefore, is clear that analyzing the parameters and determinants of 

academic performance in higher educational institutions today requires an integrative framework of the 
cognitive, behavioral, and motivational aspects of the student and emerging technologies. It is especially 

valid for explaining educational success in the digital age and for understanding the role of self-
regulated learning in mediating the effect of Artificial Intelligence on academic performance of students 

in higher educational institutions Dwivedi et al., 2023. 
 

1.1 Artificial Intelligence Usage Among University Students 
The term academic performance encompasses diverse aspects and demonstrates how far 

university students have reached regarding the fulfillment of educational goals of the university. 
Traditionally, the evaluation of academic performance relied on measurable aspects such as Grade Point 

Average (GPA), scores of examinations, grades of assignments, level of participation in class, 
completion of projects, and the rate of graduation. The modern educational scholars have drawn the 

attention to the fact that academic performance cannot be solely evaluated by the marks. It also refers 
to students' intellectual development, acquisition of knowledge, the ability to think and solve problems, 

the ability to communicate and conduct research, creativity, and professionalism (Balouch et al., 2025). 
Academic performance is also evaluated in terms of the readiness and the level of competencies of 

students. Following the principles of outcome-based education, universities have also placed 
importance on students' ability to think independently, work in teams, and develop the skills of self-

directed learning. As a result, academic performance has become an integrated indicator of educational 
attainment, which reflects the development of cognitive, behavioral, and professional skills of students, 

in addition to academic content, throughout their university studies (Jin, S, et al., 2023). 
 

Multiple interrelated factors affect the educational and the learning experiences that individuals 

undergo. Several researchers identify reasoning ability, memory, analytical, and problem-solving skills 
as vital for evaluating a learner’s potential for success. Yet, cognitive educationalists insist that 

academic success cannot solely rest on individuals’ cognitive potential. Numerous environmental, 
psychological, and social factors are instrumental in shaping the learner’s outcomes. The extent to 
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which a learner is willing to exert and expend effort to solve the academic problems before them and to 

challenge themselves to achieve a set of goals is greatly influenced by strategies of learning, motivation, 
and the ability to manage and regulate oneself (Billman, 2024). Furthermore, the background of the 

learner, the stability, and education of parents (including the socioeconomic status of the family), and 
the emotional support of the family determine the learning opportunities for the learner and the 

educational resources available for them. The various characteristics of an institution (including the 
support services of the institution and the effectiveness of the institution’s curriculum and learning 

facilities) are also instrumental for the success of the learner. The various factors described above show 
that the educational outcomes of the learner are influenced by the interplay of the individual 

characteristics of the learner, the educational systems, and the support services of the institution. 
 

Digitally transforming higher education has added a new dimension to the ways in which 
technology impacts student performance: Artificial Intelligence (AI). AI not only provides students with 

a different way to access information Wang et al., 2025. AI gives students tutorials, writing assistance, 
automated assessments, and algorithms to help with programming, data analysis, and even problem-

solving and critical thinking. Products such as ChatGPT, Google Gemini, Microsoft Copilot, and Claude 
AI assist students in reviewing literature, studying for exams, designing research, writing code, 

analyzing data, translating, and generating content. While responsible AI usage is reported to deepen 
students' comprehension of course content, promote academic engagement, and positively affect 

students' performance, the overdependence on AI is reported to negatively affect these areas as well as 
promote plagiarism and dishonesty (Hu, X et al., 2025). The dichotomy in research on AI in education 

suggests that the technology has the potential to help and hinder students in achieving academic 
success based on the way the technology is used in the learning process. 

 
The changing educational ecosystem means we can no longer judge a person's academic success 

using just intelligence, drive, or quality of teaching. Higher education's incorporation of Artificial 
Intelligence has impacted the way students access information and complete academic activities, as well 

as the way they interact with learning resources and control their education. Because of this 
development, academics have started to consider students' behavioral characteristics and the 

development of Technology to explain students' academic success. Self-regulated learning, digital 
literacy, critical thinking, academic engagement, and technology acceptance are critical variables that 

determine the positive or negative educational impact of the Artificial Intelligence (AI) employed, 
(Belhaj. 2025). To understand academic performance in contemporary universities you must consider 

how students use educational technology as well as how effectively they use the technology in a 
controlled, ethical, and independent manner to help learning that is both meaningful and long lasting. 

 
1.2 Academic Performance in Higher Education 

In postgraduate education, students' academic performance is the most critical holistic measure 
of their achievement. It indicates how well students fulfill their learning expectations in higher 

education. Traditionally, academic performances were assessed using objective measures such as Grade 
Point Average (GPA), examination scores, assignment scores, project scores, and participation in class. 

However, modern education systems view academic performance as a multi-faceted concept. These 
systems emphasize that grading systems should consider the level and extent of knowledge, critical 

thinking and problem-solving skills, and verbal and written communication, as well as the ability and 

creativity to conduct research, and proficiency in professional practice (Huang et al., 2026). In the 
current education systems, students are expected to not only master theoretical knowledge, but also be 

able to practically apply that knowledge, work as a team with their fellow students, undertake personal 
research, and have the skills to continue learning throughout their lives. Therefore, academic 
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performance measures the total research and intellectual growth of students on entry and throughout 

the education systems, and is the most important measure of the success of a student and an education 
system (Huang, et al., 2025). 

 
Academic performance is shaped by complex personal and social factors. Researchers tend to 

define these factors more comprehensively than just cognitive ability. In particular, they consider the 
role of psychological and environmental factors. Academic motivation, self-efficacy, learning strategies, 

and other metacognitive skills tend to impact academic performance more readily than cognitive ability. 
Self-regulated learning refers to a student’s ability to set personal learning goals and engage in the 

learning process to self-improve Xu, J et al., 2026. Family background and parental level of education 
impact academic achievement. Economic factors, especially the level of family income and employment 

status, influence psychological well-being. All of these factors, when combined, describe the educational 
environment both physical and emotional. This completed educational environment reflects the quality 

of the institution, the efficacy of teaching, the learning resources, and technological support. Academic 
performance reflects all of these factors combined and is especially meaningful for the learner. 

 
One of the emerging consequences of the rapid digital transition in higher education is the 

introduction of Artificial Intelligence (AI) as a new disruptive technology which has the potential to 
impact students’ academic performance in positive and negative ways. The use of AI in the delivery of 

education has evolved beyond the traditional classroom and includes personalized tutoring, adaptive 
learning, intelligent feedback/assessment, academic writing and programming assistance, translation 

services, data analysis, and seamless real-time problem-solving. AI tools, such as ChatGPT, Google 
Gemini, Microsoft Copilot, and Claude AI, have become everyday academic tools for university students 

in completing tasks, exam preparation, literature review, research data analysis, and writing 
(Banihashem et al., 2025). The use of responsible AI has the potential to foster learning, deepen 

understanding of concepts, increase student engagement, and improve overall performance. 
Unfortunately, the over-reliance on AI has the potential to stifle critical thinking, creativity, and 

academic integrity. Over-reliance on AI may also lead to the disintegration of other essential problem-
solving skills (Ibrahim et al., 2024). The mixed outcomes underscore the intricacy of the association 

between AI and academic performance and the impact of students’ learning methods on the use of AI. 
 

The evolution of higher education creates challenges in assessing students' academic 
performance, especially balancing the effects of traditional and emerging factors. The future of 

education is becoming increasingly reliant on the latest technologies, especially ones that leverage 
digital innovations. Artificial Intelligence (AI) is becoming a common feature of teaching and learning as 

well as academic support. The introduction of technologies alone does not drive improved outcomes in 
education. The impact of AI may depend on the behavioral characteristics of learners, such as the 

monitoring and regulation of learning; critical assessment of AI outputs; and the ethical and responsible 
use of AI. For this reason, the incorporation of modern technologies and psychological variables is 

beginning to provide a more robust framework for the analysis of academic performance. Psychological 
variables include self-regulated learning, academic motivation, digital literacy, and learning 

engagement. This framework provides an opportunity to enhance the theory underlying academic 
performance and learning in the digital age and better articulate the ways that AI may impact learning 

and academic performance in higher education Zhenge et al., 2024. 

 
Although previous studies have demonstrated that Artificial Intelligence can positively influence 

students' learning outcomes, most existing research has primarily examined its direct effect on 
academic performance. Limited attention has been given to the psychological processes through which 
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AI contributes to learning success, particularly the mediating role of self-regulated learning. 

Furthermore, empirical evidence from developing countries, especially public universities in Pakistan, 
remains scarce. Given the increasing adoption of AI-powered learning tools in higher education, 

understanding how self-regulated learning explains the relationship between AI usage and academic 
performance is essential for both theory and educational practice. Therefore, this study aims to examine 

the effect of Artificial Intelligence usage on university students' academic performance and to 
investigate the mediating role of self-regulated learning among students enrolled in public universities 

in Punjab, Pakistan. By addressing this gap, the study contributes to the growing literature on AI-
assisted learning and provides evidence to support the effective and responsible integration of Artificial 

Intelligence into higher education. 
 

1.3 Research objective  
 To examine the effect of Artificial Intelligence usage on academic performance among university 

students.  
 To investigate the effect of Artificial Intelligence usage on self-regulated learning among 

university students.  
 To examine the mediating role of self-regulated learning in the relationship between Artificial 

Intelligence usage and academic performance among university students. 
 

1.4 Research Questions 
 What is the effect of Artificial Intelligence usage on academic performance among university 

students?  
 What is the effect of Artificial Intelligence usage on self-regulated learning among university 

students?  
 Does self-regulated learning mediate the relationship between Artificial Intelligence usage and 

academic performance among university students? 
 

1.5 Problem Statement 
Artificial Intelligence (AI) is rapidly changing teaching and learning at the tertiary level. 

Students use AI to learn, conduct research, complete assignments, and seek support. Tools like 
ChatGPT, Google Gemini, Microsoft Copilot, and other generative AI are advanced and adaptive. Some 

studies highlight the advantages of AI tools, but other studies emphasize the negative educational and 
developmental consequences of overreliance on tools. There are conflicting views regarding the impact 

of AI on learning. Previous studies have emphasized the direct impact of AI on learning. There is little 
research that examines the behavioral and psychological pathways through which the use of AI affects 

learning at the tertiary level. The impact of AI on self-regulated learning is notably absent in the context 
of developing countries. Self-regulated learning focuses on the process through which learners 

strategically plan, monitor, and evaluate their learning. This may provide some understanding of the 
impact of AI on the learning of some students, while others do not benefit from AI at the same level. For 

this reason, it is important to conduct empirical investigations into the connection between the 
incorporation of Artificial Intelligence and academic performance with the mediation of self-regulated 

learning to offer insights into the incorporation of Artificial Intelligence with the potential to improve 
learning outcomes in the higher education sector. 

 

1.6 Significance of the Study 
The current study is important because it will contribute to understanding the use of Artificial 

Intelligence in education by focusing on the use of Artificial Intelligence and its impact on academic 
performance with the mediation of self-regulated learning among university students. The study will 
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contribute to the existing theories by using a techno-pedagogical approach to describe the role of 

Artificial Intelligence in learning. The study is of practical importance to university education 
administrators, faculty, and policymakers because it will provide recommendations on how to use 

Artificial Intelligence in university education. It will help faculty understand how self-regulated learning 
may help students learn in a controlled manner rather than in a dependent manner. The study will help 

students learn how to use Artificial Intelligence in a manner that promotes personal learning, critical 
thinking, and academic performance. This study will help future researchers, especially in developing 

countries, by providing a foundation to research Artificial Intelligence and learning. 
 

2. Literature Review  
The application of Artificial Intelligence (AI) in higher education is a game-changer. AI is an 

innovation in tech that is growing in importance and popularity. AI is going to optimize the ways that 
students engage in learning, complete tasks, and acquire knowledge. To better the quality of education 

and aid in the personalization of learning, the majority of universities are incorporating AI within their 
teaching and learning spaces. AI products, such as ChatGPT, Google Gemini, Microsoft Copilot, 

Grammarly, QuillBot, and other tutoring systems, provide on-the-spot feedback to students, 
personalized/explanatory writing guides, research prompts, and coding and problem-solving help. The 

integration of AI tools in education has made learning easier and more flexible and has caused the focus 
of learning to be more technologically based, compared to the traditional methods that are more rigid 

(Zhao, et al., 2024). 
 

The incorporation of AI within higher education has sparked the interest of many educational 
researchers. This is due to the ability AI has to transform learning and the outcomes regarding the 

performance of students. Compared to educational technologies that have been used to facilitate the 
transfer and/or access of information, AI offers active learning assistive services in the form of need 

analyses and content recommendations. When incorporated into education, AI allows students to easily 
learn challenging concepts, along with writing and coding, and to effortlessly gain problem-solving 

skills. When incorporated into instruction, AI is viewed as an educational partner that transforms and 
positively influences the learning and teaching experience (Wei, L, 2023). 

 
Even with technological growth, determining the educational impact of AI still has its challenges. 

Research suggests AI systems can help students learn faster, develop personalized learning systems, 
increase student participation, and provide support beyond the classroom (Zhang, F., 2024). However, 

other studies suggest that reliance on AI systems can harm skills like critical thinking, creativity, and 
reasoning. It may result in a loss of academic integrity as students develop passive learning habits. This 

can stifle students' ability to create knowledge, which can impede the growth of complex thinking and 
learning skills that are required for higher learning (Chen, J., 2025). 

 
The studies thus far show that a direct correlation between the use of Artificial Intelligence and 

the academic achievement of students is not empirically substantiated. Trauma researchers argue that 
psychological and behavioral learning mechanisms have a greater impact on the degree of positive 

learning experienced by students when learning tools based on AI are employed. One of the more 
dominant learning mechanisms has been identified as self-regulated learning. This is the ability of the 

students to plan, evaluate, and control their own learning. The more self-regulated the students are, the 

less likely they are to use AI as a learning crutch, and the more likely they are to use it as a learning aid. 
This is the reason self-regulated learning is viewed as a more dominant learning mechanism (Leoste, J, 

et al., 2025). 
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This literature review reaches an overall conclusion on the theoretical and empirical scholarship 

on the use of Artificial Intelligence, the academic performance of university students, and the 
phenomenon of self-regulated learning. This chapter surveys the existing literature in relation to the 

aims of the study, notes discrepancies in the previous studies, and identifies the gaps in the literature to 
support a study on the function of self-regulated learning in relation to the use of Artificial Intelligence 

and academic performance Feng, M et al., 2023. 
 

2.1 Artificial Intelligence in Higher Education 
Artificial Intelligence refers to the field of computer systems that perform functions that require 

human cognitive abilities such as reasoning and learning, decision-making, language comprehension, 
recognition of patterns and problem-solving. Current AI tools, with the use of machine learning, natural 

language processing, deep learning, and neural networks, are left to handle data, produce answers, and 
perform tasks with an ever-increasing level of automation and efficiency. In the context of higher 

education, AI has advanced from being a basic form of computer-assisted instruction, to advanced 
cognitive learning systems that are able to tailor educational processes to the preferences of individual 

learners. (Strohmeier, 2022). 
 

The widespread adoption of generative Artificial Intelligence has brought about a rapid 
transformation to education on a global scale. Examples of the many AI applications available to 

students include ChatGPT, Google Gemini, Microsoft Copilot, Claude AI, Grammarly, QuillBot and many 
others. These applications offer students the ability to brainstorm and construct or improve academic 

writing, provide and receive translations and explanations, solve math problems and analyze data or 
write and run computer code, in addition to a singular AI computer. These applications allow students 

to perform time-consuming and repetitive academic tasks, while facilitating and allowing them to shift 
their focus to learning and practicing tasks that incorporate higher levels of thinking, such as analysis 

and synthesis (Wong, J et al., 2024). 
 

More and more universities are seeing AI as a key element in digital learning. AI and adaptive 
learning have continuous assessments that track students and update instruction automatically. 

Feedback from intelligent tutoring systems is tailored to the learner and suggests the next item for 
learning, all the while filling in learning gaps and supporting students throughout the process. 

Individualized learning creates more engagement, sharpens learning, and is better in addressing the 
variations in learning preferences, compared to traditional methods, which use a single style for all. 

(Mahniza, et al., 2024) 
 

Despite the challenges posed, the introduction of AI into higher education has a broad range of 
ethical and educational implications. Researchers have raised concerns about plagiarism, academic 

dishonesty, and a lack of critical thinking due to learners’ reliance on AI. Students using AI to do the 
learning for them will find that more of their creative and problem-solving abilities atrophy. Because of 

this, educational institutions will have to find the balance between using the educational potential of AI 
and applying it in a context that maintains (Wu, D et al., 2024) 

 
From what the literature describes, AI has no bias toward either good or bad, and how effective 

AI will be for education relies more on students' ethical considerations and on students' own digital 

literacy and their ability to integrate AI in a responsible way in the education process. These findings 
are important in that they bring self-regulation of learning to the forefront and how self-regulated 

learning will affect the use of AI in the learning process. 
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2.2 Research Gap 

Considering the study aims and the proposed conceptual framework, it is assumed that the use 
of Artificial Intelligence has a strong positive impact on the academic performance of university 

students. The assumption is that the use of Artificial Intelligence positively affects the self-regulated 
learning of students, due to the use of AI in learning, the students’ ability to control and manage 

learning is improved. This study also assumes that self-regulated learning mediates the relationship 
between the use of Artificial Intelligence and academic performance. This is to say that the more 

students learn to use Artificial Intelligence, the more self-regulated learning and the better the academic 
performance of the students. 

 
2.3 Research Hypotheses 

H₁: Artificial Intelligence usage has a significant positive effect on academic performance among 
university students. 

H₂: Artificial Intelligence usage has a significant positive effect on self-regulated learning among 
university students. 

H₃: Self-regulated learning significantly mediates the relationship between Artificial Intelligence usage 
and academic performance among university students. 

 
2.4 Conceptual Framework  

Figure 1: Conceptual Framework 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
3. Methodology 

3.1 Research Design 
A quantitative research methodology was adopted for this study to establish the relationships 

between the study variables. A cross-sectional survey research design was adopted since the study 
collected data from respondents at a single point in time. This design was also considered appropriate 

to study the effect of the use of Artificial Intelligence for learning on the academic performance of 
university students and the mediating effect of self-regulated learning. 

 
3.2 Population of the Study 

The public university students of Punjab, Pakistan, at both undergraduate and postgraduate 

levels, comprised the population of the present study. The selected universities were the University of 
the Punjab, Bahauddin Zakariya University, Government College University Faisalabad, University of 

Sargodha, The Islamia University of Bahawalpur, and University of Gujrat. The rationale for selecting 
these universities was the Active use of Artificial Intelligence tools by the students of these universities 
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for academic, research, and assignment purposes. 

 
3.3 Sample Size 

This study was based on an adequate sample of 423 respondents, which allowed the application 
of descriptive and inferential statistical techniques. The inclusion of students from diverse academic 

disciplines and levels of study provided a broad range of responses regarding Artificial Intelligence 
usage, self-regulated learning, and academic performance. The sample size was considered appropriate 

for conducting statistical analysis and examining the relationships among the study variables through 
correlation, regression, and mediation analyses. 

 
3.4 Sampling Technique 

A convenience sampling method was used to collect the sample. This non-probability sampling 
method was preferred because this method of sampling was instrumental in accessing respondents who 

were available and willing to take part in the survey. The respondents were reached in the selected 
universities through a combination of physical and online visits. This method was considered to be 

practical, cost-effective, and widely accepted in educational research. 
 

3.5 Data Collection Procedure 
The method for collecting primary data involved the use of a structured questionnaire which 

was provided in both its electronic and paper forms. The electronic version was administered via 
Google Forms and the paper version was distributed among the students of the target universities. 

Study participants were provided with the objective of the study and data collection was completed 
after the participants voluntarily provided informed consent. Four hundred twenty-three completed 

questionnaires were collected and used for the study after the surveys were assessed for completeness 
and consistency. 

 
4. Data Analysis 

The survey data were processed via the IBM SPSS Statistics software. The demographic data of 
the survey respondents were summarized using descriptive statistics. The survey data underwent 

reliability and validity analyses. A survey data analysis pipeline which consisted of correlation analysis, 
regression and was completed to evaluate the relationships in the survey data and to assess the 

mediation of self-regulated learning in the relationship between the use of Artificial Intelligence and the 
respondents’ academic performance. 

 
Table 1: Demographic Characteristics of Respondents (N = 423) 

Variable Category Frequency (n) Percentage (%) 

Gender Male 221 52.2 

 
Female 202 47.8 

 
Total 423 100.0 

Age 18–22 Years 158 37.4 

 
23–27 Years 197 46.6 

 
28 Years and Above 68 16.0 

 
Total 423 100.0 

Qualification Undergraduate 236 55.8 

 
Postgraduate 187 44.2 
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Variable Category Frequency (n) Percentage (%) 

 
Total 423 100.0 

University University of the Punjab 78 18.4 

 
Bahauddin Zakariya University 92 21.7 

 
Government College University Faisalabad 69 16.3 

 
University of Sargodha 63 14.9 

 
The Islamia University of Bahawalpur 58 13.7 

 
University of Gujrat 63 14.9 

 
Total 423 100.0 

 
Presents the demographic information of the 423 study participants. 221 (52.2%) of the 

respondents were male and 202 (47.8%) were female. Diagram 1 shows that there is a relatively equal 
segmented gender distribution. For the age category, most of the respondents were aged 23 to 27, who 

made up 46.6% of the total, while those aged 18 to 22 were 37.4%, and those aged 28 and above were 
16.0%. In terms of educational qualification, 55.8% of the respondents were undergraduate, and 44.2% 

were postgraduate. Respondents were drawn from six public universities in Punjab. The highest 
participation came from Bahauddin Zakariya University (21.7%). The subsequent three universities 

were the University of the Punjab (18.4%), Government College University Faisalabad (16.3%), and 
University of Sargodha (14.9%). University of Gujrat (14.9%), and The Islamia University of 

Bahawalpur (13.7%). The results show that the sample consisted of students from various universities 
and educational levels, therefore forming a diverse sample that aids the study of the relationship of 

Artificial Intelligence, self-regulated learning, and academic performance. 
 

Figure 2: Demographic Profile of the Respondents 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Table 2: Reliability and Validity Analysis of Study Constructs (N = 423) 

Construct Cronbach’s α Composite Reliability (CR) AVE 

Artificial Intelligence Usage 0.89 0.91 0.63 

Self-Regulated Learning 0.92 0.93 0.66 

Academic Performance 0.87 0.89 0.61 
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The reliability and validity analysis demonstrated that all study constructs possessed satisfactory 

psychometric properties. Cronbach’s alpha values ranged from 0.87 to 0.92, exceeding the 
recommended threshold of 0.70, thereby indicating strong internal consistency reliability. Similarly, 

Composite Reliability (CR) values ranged from 0.89 to 0.93, which were above the acceptable criterion 
of 0.70, confirming construct reliability. The Average Variance Extracted (AVE) values ranged from 0.61 

to 0.66, surpassing the recommended threshold of 0.50, thus establishing convergent validity. Overall, 
the results indicate that the measurement instrument used in this study was both reliable and valid for 

assessing Artificial Intelligence usage, self-regulated learning, and academic performance among 
university students. 

 
Table 3: Correlation between Artificial Intelligence Usage and Academic Performance (N = 423) 

Variables Mean SD 1 2 

1. Artificial Intelligence Usage 3.89 0.67 1 
 

2. Academic Performance 3.76 0.61 0.648** 1 

 

This presents the results of the Pearson correlation analysis of Artificial Intelligence usage 
regarding university students and their academic performance. The results suggest there is a 

moderately strong positive correlation between Artificial Intelligence usage and academic performance 
(r = 0.648, p < 0.01). Students who reported a greater degree of Artificial Intelligence usage also 

reported a greater degree of academic performance. The relationship is positive and statistically 
significant. The result suggests that Artificial Intelligence technologies are positively related to the 

learning outcomes of students in that they support academic activities and learning and provide optimal 
educational performance. The results represent the first evidence of theory in that the two variables are 

positively related, and the use of regression and the Structural Equation Modeling will be appropriate to 
analyze the actual relationship between Artificial Intelligence usage and academic performance more 

extensively. 
 

Table 4: Regression Analysis of Artificial Intelligence Usage on Self-Regulated Learning (N = 423) 

Model B SE β t Sig. 

(Constant) 1.187 0.174 – 6.822 0.000 

Artificial Intelligence Usage 0.691 0.039 0.653 17.718 0.000 

Model Summary 

R R² Adjusted R² Std. Error of the Estimate 

0.653 0.426 0.425 0.486 

ANOVA 

Model Sum of Squares df Mean Square F Sig. 

Regression 74.821 1 74.821 313.92 0.000 

Residual 100.329 421 0.238 
  

Total 175.150 422 
   

 
This presents the results of the simple linear regression analysis of the relationship of Artificial 

Intelligence usage and the self-regulated learning of university students. It was found that Artificial 
Intelligence usage positively predicted self-regulated learning (β = 0.653, t = 17.718, p < 0.001). The 

regression coefficient (B = 0.691) indicated that as Artificial Intelligence usage increased, the self-

regulated learning of students also increased. The model accounted for 42.6% of the variance in self-
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regulated learning (R² = 0.426). From the results it can be determined that the usage of Artificial 

Intelligence is a significant positive predictor of the self-regulated learning of students. The results of 
the ANOVA also indicated that the regression model was significant (F = 313.92, p < 0.001). It can be 

stated that the usage of Artificial Intelligence positively impacted the self-regulated learning of 
university students. 

 
Table 5: Mediation Analysis of Self-Regulated Learning between Artificial Intelligence Usage and 

Academic Performance (N = 423) 

Hypothesized Path β Standard Error t-value p-value 

Artificial Intelligence Usage → Self-Regulated Learning 0.653 0.039 17.718 0.000 

Self-Regulated Learning → Academic Performance 0.472 0.046 10.261 0.000 

Artificial Intelligence Usage → Academic Performance 
(Direct Effect) 

0.341 0.048 7.104 0.000 

Artificial Intelligence Usage → Self-Regulated Learning 

→ Academic Performance (Indirect Effect) 

0.308 0.032 9.625 0.000 

 
The mediation analysis examined the role of self-regulated learning in explaining the 

relationship between Artificial Intelligence usage and academic performance among university 
students. The findings revealed that Artificial Intelligence usage significantly enhanced self-regulated 

learning, indicating that students who effectively utilized AI tools were more likely to develop better 
learning strategies, goal-setting abilities, and independent learning behaviors. Furthermore, self-

regulated learning showed a significant positive influence on academic performance, suggesting that 
students with stronger self-regulatory skills achieved better academic outcomes. The direct effect of 

Artificial Intelligence usage on academic performance was also significant, demonstrating that AI 
contributes to improved learning outcomes. Additionally, the indirect effect through self-regulated 

learning was significant, indicating that self-regulated learning partially mediated the relationship 
between Artificial Intelligence usage and academic performance. Overall, the results suggest that 

Artificial Intelligence improves students’ academic performance both directly and indirectly by 
strengthening their self-regulated learning abilities. 

 
5. Discussion 

The primary aim of this research was to identify the impact of Artificial Intelligence (AI) on 
university students' academic performance. Based on the results from the regression analysis, the usage 

of Artificial Intelligence had a positive and statistically significant impact on academic performance. 
Thus, the more frequently students employed AI technologies, the better their academic results. 

Consequently, the first hypothesis of the study was confirmed. This study illuminated that the use of 
Artificial Intelligence is a vital educational technology, enabling students to undertake academic work 

with greater ease, learn more effectively, and improve their educational outcomes Khlaisang et al., 

2024. The results also showed that AI technologies are no longer basic information retrieval systems, 
rather, they are smart learning assistants that can help students at different stages of the learning 

process. 
 

The positive influence of Artificial Intelligence observed in this study was attributed to the 
capacity of this technology to provide a range of learning resources including instant access, 

information with on-the-spot clarifying responses, intelligent tutoring systems, learning resources that 
provide instant feedback, and a variety of learning tasks that can be customized and adjusted to fit the 

learning needs of the students. In comparison to traditional learning resources, AI applications provide 
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students with the opportunity to receive help while they study, complete assignments, research, 

prepare presentations, and enhance the quality of their academic writing. Consequently, students who 
use AI to support their studies gain the ability to manage their academic work more easily and become 

more active learners. These students also develop a higher level of readiness to take part in academic 
assessments, which results in a higher level of academic performance Țepordei et al., 2025. 

 
Another explanation for the noteworthy relationship is the significant role of Artificial 

Intelligence in promoting autonomous and flexible learning. Once AI systems emerge in the educational 
ecosystem, university students become less dependent on learning through classroom interactions and 

instructions. AI systems help students identify and revisit challenging concepts and offer different ways 
to explain, summarize long texts, assist students in constructing and solving questions, doing a draft for 

a framework of ideas and writings, and so on, in the absence of learning facilitators. Such systems give 
students the independence and flexibility to learn at their own pace and at their own learning 

preference Fang, D et al., 2025. As a result, learning AI systems elevate students' confidence, 
motivation, and academic skill level. AI systems promote and create a perpetual learning culture that 

increases educational attainment. 
 

The results of this research complement the study of Hou, L. (2025), in that the authors 
acknowledge the capacity of generative Artificial Intelligence to positively impact higher education by 

providing individualized learning, positive assistance in the learning process, and the development of 
students' understanding of concepts. Their study explained how AI systems create flexible and 

individualized learning paths that allow students to receive explanations that meet their educational 
needs. Sun, J et al., (2023) also stated that, when used correctly, Artificial Intelligence offers 

opportunities to students, enhances learning satisfaction, and increases academic success. As stated by 
Chiu, AI systems promote an active teaching and learning process through instant feedback, ongoing 

learning support, and personalized instructions. 
 

These results also align with the findings of Muthmainnah et al. (2024), who found that the 
automation of routine academic tasks by Artificial Intelligence improves students' research productivity, 

academic effectiveness, and the breadth and depth of their knowledge. According to their research, AI-
based learning tools reduce the time spent in searching for and organizing learning resources, 

proofreading and editing tasks, and performing other contextual academic tasks. This permits students 
to focus their energy on higher-order thinking tasks such as analysis, evaluation, synthesis, and 

criticism. Also noted that Artificial Intelligence has the potential to transform the education system by 
designing learning environments that are flexible and focus on the learner, thus increasing the 

inclusivity of education and improving the quality and level of educational achievement. 
 

These findings support the postulates of Self-Regulated Learning Theory by Bećirović et al., 
(2025), which posits that students who effectively take advantage of the learning resources at their 

disposal are better at planning, and regulating, and controlling the appraising of their own learning 
activities. Artificial Intelligence, as an educational assistance system, enhances students' learning task 

organization and self-monitoring of learning, and provides them with feedback and helps them pinpoint 
learning gaps. Thus, AI promotes learning beyond the acquisition of knowledge and the enhancement of 

learning behaviors, ultimately resulting in an increase in learners' academic attainment. This line of 

thought adds to the evidence that Artificial Intelligence aids the attainment of educational goals by 
enhancing the independent learning of students. 
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While this study established a strong positive association, results should be interpreted with 

caution as the educational benefits of artificial intelligence largely depend on how students interact with 
these technologies. Cotton et al. (2024) claimed that students’ critical thinking, creativity, and 

improvisation skills as well as their analytical thinking and problem-solving skills, may deteriorate from 
the heavy use of AI content. Likewise, various authors have expressed their worries about the use of AI 

and academic integrity, plagiarism, the overuse of AI to produce content, and the lack cognitive 
engagement. These worries show that AI should act as an aid and support to students’ cognitive efforts 

and foster active engagement and participation of students in the learning process. 
 

On the whole, results in the study add to the evidence that the careful use of AI fosters positive 
academic outcomes for students. If students use AI technologies as an aid to learning and fostering 

active participation and engagement as opposed to a total subsitute, positive outcomes in the areas of 
academic engagement and productive learning along with improvements in the quality of learning that 

results in better educational outcomes. The study also aligns the increasing evidence that AI 
technologies, when used appropriately within the learning process, have the potential to enhance 

students’ academic performance in higher education. The study also offers evidence in support of 
Hypothesis 1 as the presence of AI technologies has a meaningful positive influence on the academic 

performance of university students. 
 

6. Conclusion  
This research assessed the effect of Artificial Intelligence (AI) use on self-regulated learning and 

academic performance at the university level. It identified that AI use positively enhances academic 
performance. Specifically, students that interacted with AI-based learning tools produced positive 

learning outcomes. This is the result of how AI learning technologies support students’ personalized 
learning, immediate learning feedback, learning and research assistance, and learning problem solving 

and processing. This research reinforces the notion that AI technologies are now embedded in the 
modern higher learning environment. This is by providing students learning tools that assist with the 

organization of academic work, learning task efficiency, and the clarification and comprehension of 
difficult academic learning task concepts. Though the addition of AI to the learning environment brings 

positive learning outcomes, it is important to note that AI’s effectiveness is based upon the careful, 
intentional, and moderated use of AI learning tools. Using AI learning tools to the point of substituting 

engagement negatively affects the user’s creative and critical thought processes. 
 

The study also revealed that self-regulated learning significantly mediates the use of Artificial 
Intelligence and academic performance. It was found that the use of AI enhances learning behaviors 

related to self-regulated learning such as goal setting, learning and performance task time 
management, progress self-monitoring, learning task strategies, and the independent acquisition of 

learning. This, in turn, has a positive effect on performance. In regard to academic performance, 
Artificial Intelligence directly and indirectly relates to the enhancement of self-regulated learning. In 

this light, AI should be viewed by learning institutions as a learning support system that integrates the 
cognitive and behavioral components of learning. Therefore, in a learning environment where self-

regulated learning and the responsible use of AI are encouraged, learning institutions are to the best of 
their ability bring AI technologies into the academic activities of their students. 

 

7. Findings and Contributions 
Based on the results of this research, it can be concluded that the application of AI has a positive 

impact on the academic performance of students at universities. By leveraging AI-driven educational 
platforms, students can access tailored learning resources, instant feedback, and time-saving academic 
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support, leading to improved academic results. Students consistently using AI-based learning tools 

benefit from personalized learning paths, instant feedback, and academic assistance, which results in 
enhanced learning outcomes. The study also finds that Artificial Intelligence has a great impact on self-

regulated learning, enabling students to set targets, manage time, monitor themselves and learn on 
their own better. Furthermore, the mediation analysis demonstrates that self-regulated learning 

partially mediates the relationship between the usage of Artificial Intelligence and academic 
performance, suggesting that Artificial Intelligence directly improves academic performance, and also 

indirectly improves performance via boosting students' self-regulatory capabilities. 
 

The study benefits the current body of knowledge by extending the knowledge base of the role of 
Artificial Intelligence on academic outcomes via an important psychological pathway, namely self-

regulated learning. This study focused on the mediating role of self-regulated learning among university 
students in the public sector universities of Punjab, Pakistan, while the majority of the previous studies 

emphasized on direct effect of AI. The results also contribute to the expanding knowledge base of AI 
learning support in developing nations and suggest for educational researchers, practitioners to jump 

into higher education field by effectively and responsibly implementing Artificial Intelligence with 
learning process. 

 
8. Policy Implications 

The results revealed that it was important for the Higher education institutions to establish 
comprehensive policies and make it easy to use Artificial Intelligence in the teaching and learning 

processes in a responsible and ethical manner. AI literacy should be incorporated into academic 
programs at universities to support students in maximizing learning outcomes from AI technologies 

while upholding academic integrity by enabling them to know how to use it effectively with 
responsibility. To extract academic benefits from AI technologies, while promoting academic integrity, 

it is recommended that universities integrate the topic of AI literacy and self-regulated learning 
strategies into educational programs. Professional development opportunities must be provided for 

faculty members to understand how to use AI-assisted learning and help their students reflectively 
engage with their learning using AI as a learning support tool rather than a tool in lieu of independent 

thinking. The need to invest in digital infrastructure, access to AI tools, and guidelines for academic 
institutions that foster transparency, ethical use of AI, and ongoing performance evaluation of AI-

supported education practices is also present. 
 

9. Future Research Directions 
Longitudinal studies could be conducted to explore the sustained impacts of the use of Artificial 

Intelligence on students' learning processes and accomplishments. Researchers can also broaden the 
study to include other private universities and institutions in various regions and countries, to increase 

the generalizability of the results. Further studies are encouraged to explore other variables, such as 
digital literacy, academic motivation, critical thinking, learning engagement, technology use, and 

academic self-efficacy, as potential mediators and/or moderators between AI and learning outcomes to 
gain a deeper picture of the relationship between AI and learning outcomes. Furthermore, the 

application of the materials of mixed methods and experiments might further enhance understanding of 
students' learning practices and allow causal links between the use of AI and SLL and student 

achievement to be more clearly established. 
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