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Artificial intelligence (AI) has transformed higher education by introducing intelligent
learning environments that support personalized instruction, adaptive learning,
automated assessment, and enhanced student engagement. While Al-supported education
offers substantial academic benefits, its implications for students' mental health and
psychological well-being remain insufficiently explored. Therefore, this study examined
the relationship between Al-supported education and student mental health, This research
aimed to identify artificial intelligence-supported education systems and teaching models
and the effect that Al-assisted education has on students' psychological well-being and
mental state. It focused on health in the field of higher education, balancing the innovations
and psychological health of students. A quantitative, cross-sectional study was used. The
primary data used were collected by means of a structured questionnaire. The targeted
population for this study included both undergraduate and postgraduate students enrolled
at public and private universities in Punjab and Sindh, Pakistan, including Bahauddin
Zakariya University, The Women University Multan, University of the Punjab, Government
College University Faisalabad, Islamia University of Bahawalpur, University of Sindh
Jamshoro, Mehran University of Engineering and Technology, NED University of
Engineering and Technology Karachi, Foundation university medical college, and the
University of Karachi. The specific sample used for this study was convenience sampling.
Google Forms were distributed to university mailing lists and academic social media
platforms, collecting data from 457 participants. The data were screened using Microsoft
Excel. The data were analyzed using IBM SPSS Statistics Version 27. Descriptive statistics
and inferential statistics including Cronbach's Alpha, Pearson’s correlation, multiple linear
regression, Independent Samples t-test, and One-Way ANOVA were employed for this
study. The results showed that Al-supported education positively affected student mental
health and psychological well-being, showing distinct demographic patterns for
respondents. The results of this study build on established research to show that, when
critically applied in the field of higher education, Al innovation may support the
enhancement of not only teaching and learning but also the psychological well-being of
students. Based on the results, recommendations are made for educators, higher education
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administrators, and policy makers, as well as instructional designers and education
technology entrepreneurs, to aid the development of ethical, student-centered, and
psychological support frameworks for the use of Al Learning technologies within the field
of higher education.

Introduction

In terms of innovation, artificial intelligence (AI) tops the list of technologies impacting contemporary education. Today's schools
and universities are highly integrated with AI and educational technologies. For schools and universities, Al and educational
technologies begin with the automation of administrative and educational tasks. Al, as compared with traditional educational
technology, modifies the content of its digital learning repository. Al systems also have the ability to learn users' behavioral patterns
and adaptive learning techniques. Al, in its multitude of supportive educational systems, has fostered a paradigm shift in
instructional design and systems; thereby, transforming the instructional delivery model, from a norm referenced, standardized
model, to a formally and functionally adaptive model. Al systems are more learner centered than traditional educational
technologies. Consequently, Al systems and models enhance learners' educational achievement and promote educational equity and
ease of access (Holmes et al., 2022, Kasneci et al., 2023).

Al technologies have further developed due to the incorporation of cloud services, big data analytics, and sophisticated algorithms
which have streamlined learning services by providing education companies with means to analyze massive student data at large
scale. Due to the advantages of Al technologies, learning management systems, automated grading software, intelligent tutoring
systems, and Al conversational learning assistants have become ubiquitous in Higher Education over the globe. Generation of Al
tools and ICT Learning Management Systems become powerful tools in the hands of students to enable independent and
collaborative learning and empower students by providing them on-demand explanations, writing assistance, programming
support, and problem-solving assistance (Antoninis et al, 2023; Zawacki-Richter et al, 2019).

Al, to many educational researchers, is no longer a cutting edge technology; it has provided the world with new innovations in
teaching and learning beyond belief. Traditional, teacher-centered classrooms, contain evolving systems which allow students to
interact with intelligent, learning systems, and, within the systems, versions of instructional materials tailored to the systems’
assessment of a student’s cognitive ability and learning preferences. Al systems contain the means to deliver lessons which students
may progress through at their own pace. The systems encourage more learning and participation in view of the fact that the systems
eliminate barriers to traditional, classroom based teaching. This is of particular importance in post secondary education, given the
varying levels of education and learning systems that students possess, as well as the differing end goals that students may have
for their level of education (Luckin, 2018).

AI-Supported Learning and Educational Innovation

Education integrated with Al has made teaching adaptive based on how students develop cognitively and on how they perform. Al
models can create educational programs and materials that best suit students’ needs based on their learning habits and how they
engage with learning. Al models can be used to provide materials and create programs that are continuously adaptive, unlike most
teaching methods that use a “one-size fits all” method. This is useful in promoting learning and enhancing the understanding and
retention of learners (Yaru, K et al., 2026).

Arguably one of the most disruptive innovations brought by Al is the ability to mimic the support of an interactive teacher through
the presence of intelligent tutoring systems. These models provide feedback and recommendation to learners, correct
misconceptions, provide instructions and resources and track the learning and performance of students. Feedback being immediate
helps students address their errors. It increases their confidence in the subject matter. This is especially important for students that
require additional support and instruction (Nawaz, A et al., 2025).

The tools of generative applied artificial intelligence will support students with writing, coding, research, brainstorming,
translation, creative problem-solving, and much more. Large language model (LLM) applications have become ideal educational
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partners that encourage self-directed learning. Students have tools to help understand difficult concepts, organize their notes, create
practice questions, and develop better critical thinking. Unlike information retrieval systems, modern Al tools foster a dialogue with
the student that helps them go beyond the answer, and think more, and learn more (Dwivedi et al., 2023).

Student Mental Health in the Era of Artificial Intelligence

Student mental health has arguably become the most pressing problem facing higher education around the globe. There are a
multitude of factors that students face on an even more problematic and destructive mental health journey. The level of academic
competition and the pressure to complete demanding coursework and pass stressful exams, combined with the uncertainty of future
career opportunities, financial difficulties, and the struggle to form a social support network, result in elevated anxiety, depression,
emotional exhaustion, and psychological distress. The recognition of the growing mental health crisis has prompted educators and
policymakers to acknowledge the importance of mental health as a fundamental condition of effective learning and achieving
educational success (World Health Organization, 2022; Son et al., 2020).

The use of Al in education brings both positive and negative impacts on the mental health of students. Educational systems powered
by AI have the potential to lessen stress through tools that provide individualized support and feedback and through learning
resources that provide flexibility and that are readily available. Students that are struggling in the classroom receive support
continuously and without the socially perceived fears of judgment, increasing self-assuredness and decreasing anxiety. Students
can utilize Al systems to help them learn autonomously, and within the parameters of the guidance provided by the systems, thereby
supporting the development of self-efficacy and satisfaction with education (Li, H et al., 2025).

While the issues that can arise from behavioral reliance on Al systems remain to be seen, the negative impacts on mental health
caused by over-dependence on Al systems are clear. Intelligent systems, in the absence of the support of Al, engenders a fear of
surveillance and a host of biases, in addition to a concern over continuous monitoring of performance that causes mental stress,
and a loss of self-confidence from diminished ability to solve problems and think critically (Selwyn, 2019).

Balancing Educational Innovation with Psychological Well-Being

The rapid onset of Al-augmented education leaves schools unable to promote new technologies while safeguarding student
wellbeing. Al brings the ability to learn faster, more efficiently, and with better access to support, but the psychological cost of
developing a dependence on technology is steep. Innovation can—and should—continue, but technology must be integrated into
education in a way that strengthens human relationships and the emotional health of students, while upholding the integrity of
teaching methods (na Gupta, K, 2026).

To achieve this balance, schools must incorporate human-centered Al, which emphasizes transparent and accountable systems,
equity, and student autonomy. Students should understand how their data is collected and the methods used by schools to keep
learning algorithms accountable. Trust is built by transparent uses of Al, and the more uncertainty there is about a decision, the
greater the need for trust. Universities should also teach Responsible Al (Canton, H, 2021) and the ethical and legal implications of
Al as well as its advantages and disadvantages.

Clearly, teachers have even more of a role to play in an Al-centric learning environment than they do today. Even with the best
technologies, classroom learning is impossible without the emotional support, mentoring, and ethical guidance that teachers’
interpersonal relationships provide (Guo, K et al., 2025).
Research Objectives

e To examine the impact of Al-supported education on student mental health in higher education institutions.

e To investigate the role of Al-supported education in promoting psychological well-being among university students.

e To explore how educational innovation through Al can be balanced with students' psychological well-being to support
sustainable learning environments.
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Research Questions
e  What is the impact of Al-supported education on student mental health among university students?
e  How does Al-supported education influence students' psychological well-being in higher education?

e How can educational institutions balance Al-driven educational innovation with students' psychological well-being to
create sustainable learning environments?

Problem Statement

The rapid integration of Artificial Intelligence (AI) into educational environments is transforming teaching and learning through
personalized instruction, intelligent tutoring systems, automated assessments, and adaptive learning technologies (Holmes et al.,
2022; Zawacki-Richter et al., 2019). While these innovations have improved learning efficiency and educational outcomes, they
have also introduced psychological challenges that remain insufficiently explored. Existing research has largely focused on the
educational benefits of Al, including learning effectiveness, technology acceptance, and instructional efficiency, with limited
attention given to its impact on students' mental health and psychological well-being (Richter et al., 2019). Consequently, there is
a significant research gap regarding the psychological implications of Al-supported education, particularly in higher education
where Al technologies are increasingly integrated into teaching and assessment. This lack of empirical evidence limits the ability of
higher education institutions to implement Al in an ethical, responsible, and human-centered manner. Therefore, this research
aims to examine the effects of Al-supported education on students' mental health and psychological well-being, providing evidence
to support the responsible adoption of Al in higher education (Holmes et al., 2022; UNESCO, 2023).

Significance of the Study

This study's significance lies in its contributions to the integration of artificial intelligence (AI) in higher education and the
implications this integration has on the mental and psychological health of students. Most studies have only focused on the use of
Al in the classroom and its benefits to students, which include, but are not limited to, the personalization of learning, the boosting
of student engagement, and greater educational efficiencies. This study recognizes the relationship between the use of Al in
education and the mental health of students, and in doing so, strives to develop a multifaceted understanding of the influence of
modern technology on the emotional health of students in contemporary educational systems. This research has the potential to
provide mental health insights to university leaders, teachers, policymakers, educational and mental health technology
professionals, and offer mental health support during the creation of Al learning systems. This study also aims the development of
evidence-based policies in higher education systems that promote the ethical, safe, and equitable use of Al and protect the mental
health of students. From a theoretical position, this study aims to expand the literature on the use of Al in education from the
technological and psychological positions. Practically, this study offers the use of innovative educational technologies that maximize
the use of educational technology, while also offering the creation the safe, inclusive, and human-focused educational environments.

Literature Review

One of the most important technological innovations that is impacting the future of higher education is artificial intelligence (AI).
Al innovations have begun to change the passive teaching and learning practices of the past into intelligent, adaptive, and
personalized educational experiences. As stated by Carlomagno, N et al. (2024), Al in education describes the use of computer
systems that use human-like intelligence to perform educational tasks, such as providing personalized learning, intelligent tutoring
and feedback, automated testing and assessment, learning analytics, and academic support and guidance. Al systems used in higher
education institutions enable the analysis of educational data in large volumes, the discovery of students’ learning patterns, the
prediction of students’ academic performances, and the design and provision of personalized learning to cater to students’ different
educational requirements. Yang, H., & Rui, (2025) claimed the Al revolution has fostered the shift in educational practices from the
universal and standardized educational instructional practices to those that are centered on the learner. Different students are the
focus and design of educational frameworks and environments that are flexible and cater to diverse educational needs.

Al tools and learning systems have contributed remarkably to educational practices by providing modern innovations to enhance
the quality of teaching and uplift the standards of higher education pedagogy. The combination of several rapidly advancing
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technologies has resulted in increased adoption of Al-assisted learning. According to Delello, J et al. (2025), intelligent educational
systems can collect learner data and analyze it in real time, allowing educational systems to provide real time feedback and even
suggest learning materials tailored to an individual student, or identify students who need additional help.

Feature of Al-supported education is the ability to tailor learning experiences at the individual student level. According to Shifa, S
et al. (2025), Personalized learning makes the continuous monitoring and assessment of an individual student by Al systems
possible, thus even the instructional materials can be adjusted to match the specific learning needs of that student. These materials
provide students the educational assistance they need to attain their learning goals, and allow the students the privilege to manage
their learning and progress through the system of their own volition. According to Albikawi, Z et al. (2025), the use of technologies
of adaptive learning to tailor learning solutions to the specific needs of the student reduces learning challenges and significantly
boosts learning performance. According to Kundu, A., & Bej (2025), adaptive learning systems built on research of Al, foster and
support the educational engagement and satisfaction of the learner through learning systems that match the cognitive learning
needs of the individual learner. Traditionally, the learning systems used in the classroom are of a universal design and thus do not
take into consideration the varying and specific individual student learning needs and preferences. These systems of learning do
instructional material provision that is basically the same for all the students.

In higher education, Al continues to reshape assessment and educational management by automating the mundane administrative
tasks and creating opportunities for managers to make evidence-based decisions regarding education. Al assessment solutions offer
an instant assessment option for assignments, class tests, and exams. Automated assessment solutions also offer students
constructive feedback. Automated assessment and feedback systems lessen the burden of administration on faculty, thus allowing
faculty to spend more time on mentoring, support, and developing the curriculum. Learning analytics can also be used to predict
student risk by analyzing attendance, learning patterns, and assessment results. According to Ifenthaler and Yau (2020), the
predictive nature of analytics can be used to implement educational interventions for increased student retention and decreased
institutional dropout and to achieve educational effectiveness within the institution. These administrative and instructional
functions of Al illustrate that the scope of Al in higher education is beyond teaching and learning.

Student Mental Health and Psychological Well-Being in Higher Education

Student mental health and psychological well-being have taken prominence in higher education with the reported cases of
emotional, psychological and academic distress of university students continuing to rise. Mental health is the state of well-being in
which an individual is able to cope with the normal stresses of life, is productive and contributes to his/her community (World
Health Organization [WHO], 2022). In the context of higher education, psychological well-being refers to the emotional balance
and resilience, self-esteem and satisfaction with life and relationships, as well as the management of academic challenges. Ryff
(2014) argues that psychological well-being is a multi-faceted construct that includes self-acceptance, mastery of the environment,
growth and autonomy, as well as an active life and positive relations. Each of these aspects influences students’ motivation and
engagement, as well as their academic and disciplinary choices, and their accomplishments in the educational process. In light of
the ongoing competition and innovations in technology in many universities, the establishment and the promotion of students’
mental health and the sustainability of learning becomes imperative for improving educational outcomes in the long term.

Higher education presents students with new academic, personal, and social challenges that can impact psychological health. Beiter
et al. (2015) identified a number of stressors for university students, including coursework, exams, finances, career-related worries,
and social and interpersonal issues. When university students lack the support needed to counter these stressors, they can
experience anxiety, depression, and burnout, and their academic performance can suffer. Son et al. (2020) described the impact of
new social and educational environments on university students as related to increased psychological distress, social isolation, and
uncertainty regarding the progress of one’s education. According to Stallman (2010), due to the combination of emerging adulthood
and academic expectations, students in higher education experience more psychological distress than members of the general
population. As a result, universities are beginning to view the promotion of mental health as a critical element of educational quality
and the success of students.

The dimensions of psychological well-being, related to Deci and Ryan (2008), influence student persistence in higher learning, their
cognitive processing, and the motivation to learn, especially in the context of psychological well-being and higher education. Positive
psychological well-being leads to the development of intrinsic motivation, the ability to cope with educational challenges, and the
enhancement of self-discipline and persistence (Deci and Ryan, 2008). Keyes et al. (2021) point out that positive mental health and
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psychological well-being have a positive effect on learning and are related to improvement in concentration, creativity, problem-
solving, and other social skills. Students who positively appraise their psychological well-being are most likely to maintain good
interpersonal relationships with their important others and are most likely to cope with the stress of the daily changing educational
requirements. On the contrary, the prolonged deterioration of psychological well-being and mental health will lead to the
deterioration of educational motivation, learning, and the increased intention to quit (Diener et al., 2018). From this, we can
conclude that psychological well-being and mental health are both an educational goal and the major factor affecting the
sustainability of academic achievement.

The Relationship Between AI-Supported Education and Student Mental Health

The role that Al based learning has on student mental health is an area of growing concern in educational research. We have only
recently begun to see the effects of advanced technologies on the teaching and learning processes on mental health. Al based learning
programs have greatly advanced the education industry. Examples of such programs are adaptive learning, intelligent tutoring,
auto-graded feedback, and support and assessment services provided to students continuously. An instance of research done in this
field (Hmoud, M et al. 2025), stated that by using Al technologies, it is possible to design learning environments that are much more
engaging for students, and learning becomes more student-centred. Karayer, M. (2024) stated that Al based educational programs
provide students with immediate support, enhance the effectiveness of learning, and provide students with confidence and support
through the personalization of teaching. This personalization of teaching and learning through Al in education may have a positive
influence on mental health and reduce frustration towards learning, thus improving student self-efficacy and increasing students
desire to learn. It has now become of the utmost importance for educational researchers and psychologists to expand their studies
and recognize how learning based artificial intelligence impacts emotional and psychological wellbeing of students, in addition to
academic performance.

Empirical studies show that the integration of Al-based technologies in educational settings is beneficial for student mental health.
It appears that these technologies assist in the reduction of learning-induced stress, and cultivate positive mental health. For
example, Pappa, D et al. (2024) suggest that adaptive learning systems offer personalized learning opportunities, and enable
students to progress through learning activities, and thus, learning-induced stress linked to the anxiety of learning in a competitive
and standardized environment is minimized. Likewise, Dey, D (2024) noted that intelligent tutoring systems provide students with
ongoing support and instant feedback. This allows students to recognize and rectify errors, not only without fear of losing face, but
also builds strong self-efficacy and motivational levels. According to Jing, F (2024), Al technologies promote self-regulated learning,
control of personal learning goals, and academic satisfaction, all enhancing emotional resilience. This collection of studies shows
that the use of Al in the educational space, when implemented ethically, can address students’ psychological needs as they learn,
thereby creating a more psychologically healthy learning environment.

While there are educational advantages to using Al in schools, evidence is emerging that suggests there are potential mental health
concerns for students, stemming from an over-reliance on Al in the classroom. Using smart teaching systems is likely to cause the
use of technology to become even more tedious; an overload on cognitive function, eyes glued to a screen, and a significant decrease
in the level of interpersonal contact. All this is likely to increase emotional exhaustion and psychological distress. Excessive use of
teaching technology also has the potential to undermine a student's ability to think critically and independently, and greatly
diminish the level of interpersonal engagement. Both are key to healthy emotional and psychological development. Using generative
Al in the classroom is likely to raise even more issues related to the over-reliance of technology, academic dishonesty, the use of Al
technologies, and the uncertainty of genuine learning. There is a possibility students may become stressed by the constant tracking
of algorithms, performance metrics, and the increased lack of privacy. These concerns create a strong case that while Al technologies
bring a high level of educational value, the emotional and psychological cost to the student creates a solid argument against the use
of these technologies.

AI-Driven Educational Innovation and Its Influence on Psychological Well-Being

Al-powered modern education tech is changing the face of traditional education from basic instruction to advanced technological
constructs. Modern innovations in education (particularly at the higher education level) include intelligent tutor systems, adaptive
learning technologies, learning analytics, automated assessments, predictive analytics, virtual learning assistants, and generative
Al These innovations, pioneered and/or made possible by artificial intelligence, create flexible and modern education systems. As
Chen, X et al. (2025) report, the innovations use the power of Al to give educational institutions the ability to create learning systems
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and customize them to the learning styles, thinking patterns, and educational needs of individual students. Unlike traditional
teaching systems and practices, Al-powered educational systems monitor student performance and provide individualized feedback
in real time to help develop a high level of understanding and promote constructive and beneficial performance. Carrasco, D et al.
(2025) add that Al is fast becoming the most important and dominant force of educational innovation and transformation, mainly
because of its ability to create inclusive learning frameworks and structures, foster and promote the concept of lifelong learning,
and improve and increase the capacity of educational institutions to quickly adapt to the evolving global educational needs.

Ed-tech has seen a massive boost since the advent of generative Al. Learners of all ages can now use smart tech that aids in learning
to write, conduct research, code, practice a new language, think critically, and creatively solve problems. Yang et al (2026) argue
that generative Al is an interactive teaching assistant that provides students with outside the classroom support of instant Feedback,
academic instruction, and learning support. This promotes learning and helps students develop the skills and confidence to complete
challenging tasks. Vannoy et al. (2026) also argued that Al tools used in teaching and learning promote creativity, innovation, and
collaboration because of the ability to engage learners in activities that promote multiple perspectives and the use of advanced
thinking skills. The psychological impact of these teaching innovations is positive as they foster a nurturing learning environment
where students feel secure, competent, and confident. All of these combine to positive encourage students to take on new academic
ventures, improve mental health, and content with the learning process.

Even with these beneficial impacts, several psychological concerns with Al-enhanced educational applications remain. UNESCO
(2023) states that an overreliance on Al may contribute to digital fatigue, prolonged exposure to screens, cognitive overload, and
less face-to-face contact, which may all adversely affect the emotional well-being of students. Al-Nasa'h, M et al., (2026) stated that
though Al positively impacts the educational process, an overreliance on smart technologies may negatively impact the development
of reasoning, critically, and communication skills, which are all important for healthy psychological development. Moreover,
students may feel anxious about the use of Al to assess their performance, the protection of their privacy, plus the psychological
impact of Al and the use of generative Al in education. ElSayary, A et al. (2026) argued that Al innovations with no institutional
control or ethical frameworks may actually increase psychological stress. Because of these concerns, there should be a balance
between preserving students’ mental health and emotional resilience, along with the necessary innovations.

Research Gap

Existing literature investigates the role of Al in Personalized Learning, Intelligent Tutoring Systems, and Adaptive Instruction, as
well as improvements in educational outcomes and student performance. However, there has been limited focus on the impact of
Al on the mental health and psychological well-being of students. Previous literature has focused on technology acceptance, learning
and teaching effectiveness, student engagement, and academic performance; however, the psychological impact of Al-on students
learning for extended periods has not been studied. Additionally, the few studies that focus on educational innovations have
examined the initiatives in the context of educational innovations and student mental health as separate entities, ignoring the Al-
based educational innovations that may improve student learning and at the same time impact student emotional and psychological
well-being. The rapid advancement of Generative Al has introduced new educational and psychological challenges of technology
reliance and digital fatigue, cognitive overload and privacy, responsible Al queries, and the unknown of its ethical and safe use,
however, there is an absence of research in the context of higher education. Additionally, there is a lack of research addressing the
situation in developing countries, especially in the rapidly Al adopting educational systems in higher education, given the varied
mental health and technology support systems. With this study, we aim to address some of the aforementioned challenges and
investigate Al education in higher learning systems and its impact on student mental health. Additionally, we wish to examine
educational systems focused on psychological well-being to foster sustainable, ethical, and human-centered design learning systems
in higher education.

Research Hypotheses
Hzi: There is a significant positive correlation between Al-supported education and student mental health.
H2: Al-supported education significantly predicts student mental health.

H3: There is a significant difference in student mental health based on gender among students using Al-supported education.
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H4: There is a significant difference in student mental health across different academic year levels among students using Al-
supported education.

Conceptual Framework

H1, H2
Al-supported education Student mental health
Independent variable Dependent variable
H3 ' H4
Gender Academic year level
Group comparison Group comparison

Figure 1.1 conceptual Framework
Methodology
Research Design

This study used quantitative data and a cross-sectional survey research design. A structured questionnaire was adopted and used
as the primary data collection tool. This design proved convenient for precise, time-efficient, and large-scale data collection. The
selected approach allowed for the statistical examination of the association between Al-supported education and student mental
health. The cross-sectional design was appropriate for the data collection with regard to the students’ contemporary thoughts and
feelings toward Al-supported education and mental health. The chosen design proved sufficiently appropriate for the demand of
the study, yielding findings that were objective and reliable and could be generalized.

Population

The subjects of this research were undergraduates and postgraduates from both public and private higher education institutes
located in the Punjab and Sindh provinces of Pakistan. This study comprised attendees of the following institutions: Bahauddin
Zakariya University (Multan), The Women University Multan, Muhammad Nawaz Sharif University of Agriculture Multan,
University of Education Multan Campus, Government College University Faisalabad, University of the Punjab Lahore, University of
Engineering and Technology (Lahore), Islamia University of Bahawalpur, COMSATS University Islamabad (Lahore Campus), Shah
Abdul Latif University Khairpur, University of Sindh Jamshoro, Mehran University of Engineering and Technology Jamshoro,
Foundation university medical college, NED University of Engineering and Technology Karachi, and the University of Karachi. These
universities were chosen as they are continually modernizing and adopting digital technologies along with Al-based educational
tools in teaching and learning processes. This sample of students constituted varying academic disciplines and levels of study
sufficient to assess the engagement of Al-based educational technologies and the mental health of students.

Target Audience

This study targeted both undergraduate and postgraduate students who possessed an active interest and knowledge of Al-based
educational technologies. The extent of participation was defined by the use of Al-based educational tools such as intelligent tutoring
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systems, adaptive learning tools, Al-enabled learning management systems, educational chatbots, and generative Al tools (i.e.
ChatGPT, Microsoft Copilot, Google Gemini). Participants from various faculties (i.e. social sciences, business, engineering,
computing, education, health and natural sciences) were considered to assess the intersection between the use of Al-based learning
tools and mental health.

Sampling Technique

Convenience sampling methods were used to obtain the sample for the current study. Due to the rapid acceptance of Al-supported
learning among students, this sampling technique was deemed fit for the study since it allowed the researcher to approach students
who were most available and involved in Al-supported learning. Convenience sampling was done by eliminating barriers to
participation. This facilitated the recruitment of participants through university communication systems and the online networking
systems. This sampling technique helped to achieve the responses of students from different universities in Punjab and Sindh, and
it helped to achieve the diversity of gender, academic disciplines, and year of study.

Sample Size

In total, 457 participants were surveyed in this study. The sample size was sufficient for the correlation, multiple linear regression
analysis, Independent Samples t-test, and One-Way Analysis of Variance (ANOVA). This sample size helped to understand the
phenomena and contexts of this study, to address the issues of the study, and to enhance the interpretability and applicability of
the study.

Data Collection

To gather primary data, a structured questionnaire based on validated measurement tools was adapted and utilized. This tool had
two sections. The first section gathered demographic data (gender, age, year of study, and university). The measurements of the
study variables were contained in the second section.

The AI-Supported Education scale was a modified, adopted version of the tool of Holmes et al. (2022) and Kasneci et al. (2023).
This line of research is concerned with students’ perceptions of personalized learning and intelligent tutoring, as well as adaptive
learning, Al-based educational resources, automated feedback, and Al-based academic support. The Student Mental Health
(Psychological Well-Being) scale is a Ryff (1989) scale and is supported by Tennant et al. (2007). This scale assesses emotional well-
being, self-acceptance, and resilience, as well as purpose in life, positive relations, and the mastery of one’s environment. All items
in the questionnaire were assessed on a five-point Likert scale, where 1 = Strongly Disagree and 5 = Strongly Agree.

The tool was designed as a Google Form, and the link to the survey was emailed, posted, and shared in academic groups and
communities on WhatsApp, Facebook, and other academic social media platforms. Before completing the questionnaire,
respondents were given a description of the study. This method of data collection was the most efficient in accessing students from
numerous universities in Punjab and Sindh, while overcoming the limitations of geographical and administrative barriers. After the
data collection, all responses recorded in the Google Form were exported and used in the planned statistical analysis.

Ethical Considerations

During the entire research process, ethical standards were at the forefront. There was no consequence for those who opted not to
participate. Prior to answering the questionnaires, the participants were made aware of the aim and objectives of the study.
Electronic informed consent was obtained. Assurances were made regarding the anonymity and confidentiality of the participants
and that their information would only be used for research. There was no need to provide personal information. Participants had
the option to leave/ decline to participate at their discretion. Information collected was locked away and inaccessible to anyone but
the researcher. This was to uphold the confidentiality of the participants and to protect their privacy.
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Data Analysis

After the completion of the data collection process, responses were downloaded from Google forms, and for the initial screening of
the data, were uploaded to Microsoft Excel. The cleaned data was then imported to IBM SPSS Statistics Version 27 for the statistical
analysis.

Descriptive statistics were used to summarize respondent demographics. Reliability analysis using Cronbach's Alpha was performed
to test the internal consistency of the measurement scales. While examining the relationship between Al-supported education and
student mental health, Pearson Product-Moment Correlation Analysis was performed. Al-supported education's predictive effect on
student mental health was assessed using Multiple Linear Regression Analysis. In investigating the impact of gender on student
mental health, an Independent Samples t-test was applied. A One-Way Analysis of Variance (ANOVA) was used to test the existence
of significant differences in student mental health among the different year levels. The 95% level of confidence was applied to all
statistical analyses, whereas the significance of the statistical tests was set to p < .05.

Table 1 Demographic Characteristics of the Respondents (N = 457)

Demographic Variable Category Frequency (n) Percentage (%)

Gender Male 221 48.4
Female 236 51.6

Total 457 100.0

Age 18-20 Years 97 21.2
21-23 Years 174 38.1

24-26 Years 126 27.6
Above 26 Years 60 13.1

Total 457 100.0
Academic Year 1st Year 96 21.0
2nd Year 117 25.6

3rd Year 129 28.2
4th Year and Above 115 25.2

Total 457 100.0
Level of Study Undergraduate 302 66.1
Postgraduate 155 33.9
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Demographic Variable Category Frequency (n) Percentage (%)
Total 457 100.0
University Type Public University 284 62.1
Private University 173 37.9
Total 457 100.0
Province Punjab 301 65.9
Sindh 156 341
Total 457 100.0

Describes the demographics of the surveyed 457 respondents, with females being 51.6% (n = 236) and males being 48.4% (n =
221). The age distribution was as follows: 38.1% (n = 174) 21-23 years, 24-26 years (n = 127, 27.6%), 18-20 years (n = 97, 21.2%),
and over 26 (n = 60, 13.1%). The largest year distribution was as follows: 28.2% (n = 129) respondents were third year, 25.6% (n
= 117) second year, 25.2% (n = 115) fourth year and above, and 21.0% (n = 96) first year respondents. The largest degree
distribution was as follows, 66.1% (n = 302) respondents were undergraduates and 33.9% (n = 155) respondents were
postgraduates. The respondents were as follows: 62.1% (n = 284) respondents were from public universities and 37.9% (n = 173)
respondents were from private universities. In terms of geography, 65.9% (n = 301) were respondents from universities in Punjab
and 34.1% (n = 156) were respondents from universities in Sindh. The demographic profile of the respondents provides a
representative sample of university students from various levels, institutions, and regions of university education and afford the
opportunity to study the relationship between Al-supported education and student mental health.

Demographic Chart
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Figure 1.2 Demographic Chart
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Table 2 Pearson Correlation Analysis Between AI-Supported Education and Student Mental Health (N = 457)

Variables 1 2

1. AI-Supported Education 1 .684**
2. Student Mental Health .684** 1
Sig. (2-tailed) — .000
N 457 457

This section results from a Pearson correlation analysis highlighting the relationship between Al-integrated education and student
mental health. The study involved 457 participants. Al-integrated education and student mental health positively correlate (r =
.684, p < .001). The positive correlation suggests that the more participants benefitted from Al-integrated education, the more they
reported improvements in mental health and psychological well-being. The moderately strong positive correlation suggests that the
perceived effectiveness of Al-integrated Education is essential to the psychological well-being of students. The correlation is
significant at the .01 level. Therefore, the study results imply a positive correlation between Al-integrated Education and student

mental health.

Table 3 Multiple Linear Regression Analysis of AI-Supported Education Predicting Student Mental Health (N = 457)

Model Summary
Model R R Square Adjusted R Square Std. Error of the Estimate
1 .684 .468 .467 421
ANOVA
Model Sum of Squares df Mean Square F Sig.
Regression 71.526 1 71.526 403.298 .000
Residual 80.674 455 177
Total 152.200 456
Coefficients
Predictor Unstandardized B Std. Error Standardized Beta t Sig.
(Constant) 1.128 .136 — 8.294 .000
AI-Supported Education .701 .035 .684 20.082  .000

Presents the results of the multiple linear regression analysis on the impact of Al-supported education on student mental health
with a sample of 457 university students. The model summary results show a correlation of R = .684, R? = .468. Thus, Al-supported
education accounts for 46.8% of the variance for student mental health, while the other 53.2% of the variance is attributed to other
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factors that are not specified in the model. The ANOVA results also show the regression model is significant (F = 403.298, p < .001),
suggesting the model is a good fit for the data. The results of the coefficient analysis also show that the regression of Al-supported
Education is a significant positive contributor to student mental health (B = .701, f = .684, t = 20.082, p < .001). The results state
a positive relationship exists where increased use of Al-supported Education results in an increase in positive student mental health
and well-being. Based on the results, Al-supported Education is the most important variable that determines student mental health
of university students.

Table 4 Independent Samples t-Test for Student Mental Health Based on Gender (N = 457)

Gender N Mean Std. Deviation t df Sig. (2-tailed)
Male 221 3.74 0.61
Female 236 3.92 0.58 -3.247 455 .001

Presents the results of the Independent Samples t-test of the 457 respondents and the difference in student mental health based on
gender. The results show that female students (M = 3.92, SD = 0.58) had a higher student mental health than male students (M =
3.74, SD = 0.61). The t-test results show that there is a significant difference between the two groups (t = -3.247, df = 455, p =
.001). Since the significance value is less than .05, the results show there is a significant difference in student mental health based
on gender.

Table 5 One-Way ANOVA for Student Mental Health Across Academic Year Levels (N = 457)

Source of Variation Sum of Squares df Mean Square F Sig.
Between Groups 8.432 3 2.811 7.684 .000
Within Groups 165.702 453 0.366

Total 174.134 456

Here are the results of the One-Way Analysis of Variance (ANOVA) that examined the differences in student mental health among
the different academic year levels of the 457 participants. The results show that the ANOVA model holds (F = 7.684, p < .001). This
indicates that the mental health of students in different academic year levels is significantly different. Because the significance is
less than .05, the results indicate that students in different year levels of study show different levels of psychological well-being.
This can be attributed to the differences in the academic loads, learning experiences, exposure to Al-integrated learning, and the
adjustment to life at the university. The results of the study, in general, show that in students of different levels of university study,
the year level of study is a significant factor in the differentiated mental health.

Discussion

The current study offers valuable insights into Al-enhanced learning and student mental health in the context of higher education.
It identified a positive relationship between Al-integrated learning and student mental health. Specifically, students who utilized
Al-enhanced learning tools reported higher levels of psychological well-being. As the teaching and learning practices of higher
education institutions continue to embrace the disruptive presence of Al the current results indicate that if Al is introduced to the
teaching and learning process with due diligence and care, it has the potential to be much more than a technological disruption. It
can positively impact students' learning and emotional experiences. Given the personalization, immediacy, and adaptiveness
inherent in Al-integrated learning, coupled with the flexibility that Al learning systems offer, Al Integrated Learning Systems can
help remove learning barriers, and thereby, improve students' confidence and sense of control over their academic challenges. Most
importantly, Al-integrated learning systems, in the educational context, have the potential to create both academic achievement
and psychological resilience among students.
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The results of the correlation analysis showed a positive relationship between Al-based learning and student mental health. The
data suggests that the more Al-based learning methods are implemented, the more the university students' mental health starts to
become better. These findings are in line with the results of Rehman, S et al. (2026). These researchers stated that Al-based tools
create a more learner-centered approach to education because Al-based tools create more adaptive instructional design with
educational supports that improve learners' academic self-confidence and emotional engagement. In addition to this, Adilet, G.
(2024) stated that Al-based educational systems offer prompt educational feedback and personalized learning support that
alleviates educational anxiety, and increases learner satisfaction with the learning process. Lastly, Lin, X (2025) stated that
intelligent tutoring systems improve students' educational confidence and autonomy by providing supportive feedback to facilitate
self-learning. The findings of this study provide additional evidence regarding the role Al-based learning systems play in balancing
educational outcomes with the psychological well-being of students.

Multiple regression analysis indicated Al-supported education has a positive relation to student mental health, which means AI-
supported education practices likely make a positive difference for student mental health. Consequently, learning technologies that
support personalized instruction, self-paced learning, and ongoing learning support likely have a positive effect on student mental
health and emotional resilience. Hosen, A. (2025) reached a related conclusion when he argued that self-adaptive learning systems
help learners to better engage with learning by personalizing learning resources to the individual learner and, in turn, helps to
develop a learner's self-efficacy and satisfaction. In addition, Beem, V (2025) argued using the Self-Determination Theory, that
learning environments that support autonomy, competence, and connection positively support intrinsic motivation and
psychological well-being. Al-assisted education incorporates these tools by providing learners with the opportunity to decide how
they want to learn and what type of support they want. Because of these reasons, the present study's predictive relation is supported
by several psychological theories, and is related to the recent studies of modern education that focus on self-regulated learning and
personalization of learning.

According to the Independent Samples t-test, there are significant differences in mental health based on gender. In the current
study, it appeared that females had more positive mental health than the males. Most literature finds conflicting results for gender
mental health discrepancies, and yet, there have been studies where notable differences in mental health within male and female
university students have been found. For instance, Su, S et al. (2024) found that males and females have different forms of academic
stress due to different coping mechanisms, emotional expression, and different levels of help-seeking. Similarly, Stallman (2010)
stated that the gender and other demographics of students impact the psychological and emotional stress students face from the
demands of the university and the mental pressure of the academic system. Therefore, the current results show that universities
have to consider gender-related needs when creating Al-based educational programs and student-related support services.

The One-Way ANOVA showed differences in student mental health by level. This correlates with psychological well-being being
contingent on students’ academic progression, likely due to differences in academic loads, educational goals, workplace
technologies, and adaptation to the university environment. Students in different academic years have different educational
challenges that affect their emotional well-being and the extent to which they benefit from learning in an Al-enhanced learning
environment. Similar findings were made by Son et al. (2020) when they reported that the psychological distress of university
students differs by educational challenges, academic transitions, and changing learning environments. Furthermore, the World
Health Organization (2022) posits that university students’ mental health is affected by a number of academic and environmental
challenges that change in the course of students’ training. From these findings, it can be concluded that the development of Al-
supported educational strategies and the formulation of mental health interventions in the context of a particular educational
strategy in the university should take into account the students’ academic progression.

Conclusion

This study addressed Al-integrated education, mental health, and the broader implications of educational innovations on mental
health. Al-integrated education positively impacts students' mental health and is a strong predictor of mental health. Gender and
year differentiated students' mental health, underscoring the need to consider the demographic structure when analyzing students'
mental health as it relates to Al-integrated education. When implemented responsibly, Al has the potential to personalize education,
increase students' academic engagement and self-efficacy, and reinforce students' emotional well-being. Al uses adaptive learning
and offers students timely instructional support on various subjects. These findings demonstrate the need to implement Al
technologies in modern higher education in a manner that promotes academic achievement and mental health.
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Al-integrated education is a meaningful advancement in teaching; however, it cannot replace the need for teaching and educational
support. When developing Al universities must combine humane and responsible innovations with mental health services, digital
wellness, and inclusive teaching. Al developers, educators, and policymakers must improve teaching and protect students' emotional
and mental well-being. With a focus on innovation and mental health, universities can develop systems that promote positive mental
health, academic achievement, and the comprehensive growth of students while using Al maximally and meaningfully.

Recommendations
1. Universities should integrate Al-supported learning tools that promote personalized and student-centered education.

2. Higher education institutions should provide regular mental health counseling and psychological support services for
students using Al-based learning platforms.

3. Educators should receive professional training on the effective and ethical integration of Al technologies into teaching and
learning.

4. Universities should establish clear policies for the responsible, ethical, and secure use of artificial intelligence in education.

5. Al-supported educational systems should be designed to complement human interaction rather than replace teacher-
student engagement.

6. Institutions should promote digital well-being programs that encourage balanced and healthy use of Al technologies to
reduce digital fatigue and technology dependence.

7. Future researchers should examine additional factors influencing student mental health in Al-supported learning
environments using diverse populations, research designs, and educational settings.

Future Implications

The results of this research show that as Al technology continues to further embed in higher education, research should focus on
the impact of Al learning on student mental health and psychological well-being. Research should be extended to include student
engagement in a learning context, and teachable skills that enhance learning such as self-efficacy, digital skills, and resilient
learning. The research should include theories that explain the impact of technology on human interaction and support. Looking at
the different countries, society and culture would broaden the understanding of the evolvement of Al and a comparison of different
education systems would develop the research further. Future studies need to focus on rapidly advancing Generative Al and assess
the role of Ethical Al Governance and Digital Well-being in balancing psychophysical risks of innovations in education. This would
aid in developing a more sustainable and adaptable Al-Enriched education ecosystem that would elevate the level of education while
supporting mental health.
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