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The rapid advancement of Artificial Intelligence (AI) has significantly 
transformed the educational landscape by introducing innovative tools 

and technologies that support teaching and learning processes. This 
study examined the impact of Artificial Intelligence on academic 
performance, student engagement, and cognitive growth among 

students in Punjab, Pakistan. A quantitative research approach was 
adopted using a descriptive and explanatory research design. Data were 
collected through a structured questionnaire from 433 students enrolled 

in universities, colleges, and higher educational institutions across 
major cities of Punjab, including Lahore, Multan, Faisalabad, 
Rawalpindi, Gujranwala, Sialkot, Bahawalpur, Sargodha, Sheikhupura, 
and Dera Ghazi Khan. A non-probability convenience sampling technique 

was employed to select the respondents. The collected data were 
analyzed using the Statistical Package for Social Sciences (SPSS) 
through descriptive statistics, Pearson correlation analysis, multiple 

regression analysis, and One-Way ANOVA. The findings revealed a 
strong positive and statistically significant relationship between 
Artificial Intelligence and academic performance (r = 0.672, p < 0.01), 

indicating that increased use of AI technologies was associated with 
improved academic achievement. Furthermore, the multiple regression 
analysis demonstrated that Artificial Intelligence significantly influenced 

student engagement, with personalized learning, instant feedback, and 
learning support emerging as significant predictors and explaining 
54.9% of the variance in engagement (R² = 0.549, p < 0.001). The 
ANOVA results also indicated significant differences in cognitive growth 

among students with varying levels of AI usage (F = 13.927, p < 0.001), 
with frequent AI users reporting higher levels of critical thinking, 
reasoning, and problem-solving abilities. The study concludes that 

Artificial Intelligence plays a vital role in enhancing educational 
outcomes by improving academic performance, increasing student 
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engagement, and fostering cognitive development. The findings provide 
valuable insights for educators, policymakers, and educational 
institutions regarding the effective integration of Artificial Intelligence 
into contemporary learning environments and highlight its potential to 

support future educational transformation. 
 
 © 2026 The authors. Published by SPCRD Global Publishing. This is an 

open access article under the Creative Commons Attribution-
NonCommercial 4.0  
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1. Introduction 
If we were to single out one innovative technology among the many that have emerged in the 

21st century that is transforming the way people access information, learn, and think, it would be 
Artificial Intelligence (AI). AI describes a system that can perform several functions such as reasoning, 

learning, solving problems, understanding language, and making choices (Russell & Norvig, 2021). With 
the recent advancements in technologies like machine learning and natural language processing, many 

industries have started adopting intelligent technologies—for example, healthcare, business, finance, 
transport, and education. AI technologies build technologies to support teaching, learning, and 

assessment. They also support the administrative tasks of educational institutions. The adoption of 

these technologies presents opportunities to support the advancement of educational quality, but it also 
brings ethical challenges, concerns about privacy, and cognitive dependency (Holmes et al., 2022). AI 

technologies in education also exemplify the digital transformations that are taking place across the 
world. The educational industry is investing in intelligent technologies to personalize learning, assist 

educators by automating administrative functions, and provide immediate support to learners. AI 
technologies in education enable the analysis of learners’ data to identify learning gaps for providing 

interventions. These functions deviate from conventional, uniform educational approaches. They 
further align with modern teaching philosophies, such as learner-centered pedagogies and personalized 

learning (Luckin et al., 2016). 
 

Educational discourse has rapidly evolved against the backdrop of emerging generative AI 
technologies. Students now have instant access to information via applications like ChatGPT, Gemini, 

and Claude. They can even generate their own writing, receive explanations tailored to their needs, and 
solve advanced level math problems. Unlike traditional educational technology, which primarily 

functions as a vault of information, generative AI is even more enticing to learners because of its ability 
to hold dialogue and dynamically curate content. As a result, students are viewing AI as a learning 

partner to assist them in research, writing, coding, language practice, and even test prep (Kasneci et al., 
2023). Many educational researchers have begun to view the same generative AI technology as a means 

to democratize educational access. For the first time in history, students receive personalized 
educational assistance, even if they are geographically isolated or from a low socioeconomic status. 

Scale becomes a non-issue in the world of AI, as teaching is no longer limited by the instructional 
resources of the teacher. In fact, large class sizes can easily be managed by the positive impacts of AI 

instructional technologies. Continuous feedback and assessment can be the responsibility of AI and 
learners will have the ability to monitor their progress. All of this is established to enhance the 

contemporary educational environment as AI readily addresses the growing demand for personalized 
learning in a world of increasingly diverse learner needs (Zawacki-Richter et al., 2019). 
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Despite the positives, there are worries about the effect AI will have on student development and 

learning. Many negative impacts are associated with a reliance on AI, including a decrease in the ability 
to think independently and a decline in both creative and critical problem-solving skills. Also, there is a 

call for the responsible use of AI in education because of the ethical problems regarding data and 
algorithms, as well as the issue of academic honesty. There is a growing need for empirical studies to 

address these research gaps because of the proliferation of responsible use frameworks for AI in 
education and the calls for their adoption (Selwyn, 2019; Zhang et al., 2023). 

 
The COVID-19 pandemic has fueled the rapid adoption of AI-embedded technology in education 

globally, yet, from the perspective of learning support, it has short-circuited the challenges of creating 
learning support services during normal conditions. From the perspective of learning support services, 

it has the paradox of demonstrating the ability of AI to support learning in difficult situations and to 
highlight the problems of unequal access to technology and digital literacy. Therefore, the impact of AI 

on learning is a priority for research and policy development (Sorensen, et al., 2021). AI will continue to 
raise important research and policy questions on its impact on learning, engagement, and the 

development of thinking skills as it becomes more ubiquitous in education. This research will help 
ensure the AI technologies that are incorporated into the education system help achieve the goals of the 

education system rather than detract from them. It is for these reasons that this research aims to 
explore the role of AI as a driver of modern education. 

 
1.1 Artificial Intelligence and Academic Performance 

Academic performance is a key indicator of success within an educational system. It describes 
the extent learning outcomes are achieved by students. Traditionally, there has been a reliance on the 

use of tests, assignments, grading, and more formal techniques for assessment, such as standardized 
tests, for the measurement of academic performance. According to Baker and Inventado (2016), the use 

of technology, especially within the field of AI, is of great importance to academic performance, as it 
aids the personalization of learning and the development of more effective teaching. The 

personalization of learning approaches is one of the key benefits of the incorporation of AI into 
education. Unlike traditional teaching methods that offer and present the same content to all learners, 

AI can offer and present content dependent on the learners' abilities, preferences, and learning 
pathways. Adaptive learning technologies are a great example of this, as they continuously process and 

analyze learners and adapt the content, the rate, and the instructions to what they perceive best fits the 
learners for the greatest understanding and retention. As described by Gkintoni et al. (2025), 

personalized learning approaches are significantly more effective in traditional academic achievement 
as they fulfill learning needs beyond existing teaching practices. 

 
AI-based tutoring systems have also been successful in enhancing learning. These systems 

replicate a tutoring style of teaching, whereby learners receive support with instruction and feedback. 
Research has shown that the learning gains associated with the use of intelligent tutoring systems are 

comparable to those achieved with human tutors, thereby proving their benefits toward academic 
achievement (VanLehn, 2011). 

 
AI technology's capacity for continuous assessment and instant feedback can help students more 

easily identify mistakes. Feedback's crucial role in many learning processes stems from its ability to 

solidify comprehension and foster self-regulation. Automated assessments help students by analyzing 
their submissions and providing constructive feedback for the sake of improvement (Huang, et al., 

2023).  
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The recent proliferation of generative AI brings advantages and disadvantages in relation to 

academic integrity. The ability to utilize these tools in AI to help with all forms of research, writing, and 
logic-based problem solving has led many to fear that students will simply employ these techniques for 

convenience, which undermines the principles of academic integrity. As a result, many researchers have 
begun to measure the trade-off between the role that AI plays in the learning process versus the role 

that AI plays in task completion. By understanding this trade-off, many researchers hope to ensure that 
the role AI plays in learning does not improve the learning process at the expense of integrity (Liang et 

al., 2023). 
 

1.2 Artificial Intelligence and Student Engagement 
Tan, (2023), describes student engagement as active participation in the learning process. 

Engagement is the best measure of students' success because students who engage with the process 
tend to be more persistent, motivated, and satisfied with their learning, and perform better 

academically. By providing personalization that students crave, AI eases the process for students to 
engage because AI enables the creation of learning environments that are both interactive and tailored. 

Systems that use AI to deliver learning activities in a way that is better aligned to students' interests 
and abilities help students understand the relevance of learning and foster active engagement even 

more (Seaba., 2024).  
 

Another key benefit that AI brings to student engagement is its ability to deliver fast assistance 
and feedback. Within traditional educational settings, the time latency that exists between task 

completion and feedback delivery leads to a decrease in motivation and learning efficiency. AI-equipped 
systems have the capacity to deliver fast responses and feedback, which helps the momentum of the 

learner and improves engagement (Abishev et al. 2025). 
 

Gamification and immersive learning are also important to engagement, especially, by 
encouraging the enjoyment and interactivity of the learning task. The various AI technologies available 

provide the means for the inclusion of simulations, virtual spaces, and game-based learning that 
stimulate interest and a spirit of inquiry among learners. It has been shown that this type of learning 

and teaching environment leads to improved learning engagement and participation (Jose et al. 2025).  
Nonetheless, the diminishing of in-person social learning and engagement is an important critique of 

AI-enhanced learning. Healthy, developing, and growing interpersonal relationships are positive 
elements of educational learning and an over- reliance on technology may diminish collaborative and 

communicative elements of learning. Thus, pertaining to learning, the equilibrium between 
technological and human engagement remains a key area of focus. 

 
1.3 Artificial Intelligence and Cognitive Growth 

The enhancement and growth of cognitive skills such as critical thinking, reasoning, creativity, 
problem-solving, and decision making are the focus elements of cognitive development. These skills are 

elements of educational and professional achievement and are required for lifelong learning. Rapid 
advancements in technology have caused educational systems to focus on new and improved learning 

outcomes that foster the increased focus of learners on the development of higher order cognitive skills 
(Farhat, et al., 2025). AI technologies, when utilized in an educational capacity, can serve as tools for 

cognitive advancement by providing learners with unique, personalized challenges and learning 

opportunities. Using knowledge of an individual’s current learning level, intelligent systems can present 
new tasks that foster cognitive growth, eluding the threats of learning frustration and boredom. Such 

scaffolding facilitates learning and further intellectual growth (Azevedo & Aleven, 2013). 
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AI adaptive learning environments also promote cognitive development through the facilitation 

of metacognitive awareness. Systems that include the capabilities for recording personal academic 
progress, goal-setting and self-assessing, provide learners with the opportunities to stop, review and 

reflect on their academic progress. Such systems also help learners in developing effective learning 
methodologies. Accumulated metacognitive skills aid cognitive growth and correlate directly with 

academic success (Radif, 2024). 
 

There is an intrinsic and valid concern voiced in the literature in regard to possibly harmful 
effects of AI within an educational context. Dependent learners will not develop skills necessary for 

rational and critical thinking processes, and will eventually avoid meaningful cognitive efforts 
altogether. The positive and negative relationships between AI and cognitive development warrant 

investigation (Jackson, 2025). Given the competing perspectives, the evaluation of the effects of AI on 
cognitive development has the potential to be of great research value. The results of the study will help 

in assessing the role of AI in supporting cognitive development of learners and preparing them for the 
challenges of the future. 

 
1.4 Research Objectives 

 To examine the impact of Artificial Intelligence on students' academic performance.  
 To investigate the influence of Artificial Intelligence on student engagement in learning 

activities.  
 To assess the effect of Artificial Intelligence on students' cognitive growth, including critical 

thinking, problem-solving, and reasoning abilities.  
 

1.5 Problem Statement 
Artificial Intelligence (AI) has quickly transformed educational environments and how students 

complete academic tasks and learn. While AI tools can create opportunities for learners to receive 
personalized instruction, immediate feedback, and refined learning, there are still concerns regarding 

the tools and their true effects on students' academic performance, engagement, and cognitive 
development. Most previous studies have focused on the technologies and the use of AI and its 

educational implementation, and there have been many studies with varying results on the validity of 
the AI tools and learning. With the rising use of generative AI tools (ChatGPT, etc.), there are concerns 

regarding students' dependence on AI and the deterioration in students' critical thinking skills and the 
ability to learn independently. For all the reasons stated, there needs to be a justification for the 

influences of Artificial Intelligence on academic performance, engagement, cognitive development. The 
results of this research will be justification for stakeholders. 

 
1.6 Significance of the Study 

This study is important to the field of education because it adds to the research regarding the 
effect of Artificial Intelligence on student performance, student participation, and student development. 

The results will assist educators with the different methods AI can be utilized within the classroom to 
improve the educational process. The results will help administrators and decision-makers in the field 

of education to create plans and policies for the appropriate use of Artificial Intelligence within 
education. The results will also help students to understand the pros and cons of AI and learning and 

how the use of AI in learning rapidly changes the educational landscape. The results will also assist 

other researchers to better understand the use of AI in learning in order to continue research in the 
field. 
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2. Literature Review  

AI is beginning to change the field of education. AI technologies that can perform tasks similar to 
the cognitive functions of a human are beginning to perform the role of a teacher and a student. When 

AI technologies are incorporated into the work of a teacher, they are also able to provide students with 
learning that is tailored to their needs, assist them by scoring and evaluating their needs, and give them 

feedback that is immediate and relevant. AI technologies are beginning to transform education systems 
across the globe. The development of AI is rapidly changing different systems, and the effect that AI will 

have on various aspects of learning is becoming a field of study that is of utmost importance. (Naseeb. 
2024). 

 
As machine learning and other advanced technologies developed, so too did their educational 

applications. Intelligent tutoring systems and learning analytics, combined with generative AI, 
drastically shifted educational paradigms of data-centric learning and teaching models. The shift away 

from instructional paradigms of a teacher-centric focus was added by these advanced technologies in 
teaching and education. (Nguyen et al., 2014). 

 
Although recent years have shown increased research and interest in the role of AI in education, 

the effects of AI on student development and learning have gained equal attention from researchers. 
Concerns have gone beyond the effects of AI on student advancement. The effects of AI on student 

dependency, technology usage, and academic integrity have drawn attention. It is now essential to have 
a clear understanding of research that has been done on the effects AI has on education in relation to 

student advancement, engagement and development of cognitive skills. (Jia et al., 2022). The main aim 
of this chapter is to review AI in education and the role it has in influencing learning, teaching and 

educational outcomes. The chapter ends with conclusions and explanations for the gaps that have been 
identified in the existing research and with a justification for the study that follows. 

 
2.1 Concept of Artificial Intelligence in Education 

AI is the ability of computer systems to execute tasks that involve functions like human-level 
comprehension and reasoning, problem-solving, decision-making, language, and pattern recognition 

(Guo, et al., 2025). Applied in education, AI includes various technologies that streamline teaching, 
learning, and other educational and administrative processes. These technologies include intelligent 

tutoring systems, adaptive learning technologies, learning chatbots and assistants, virtual learning 
aides, predictive analytics, and generative AI technologies. AI in education is the latest advancement in 

educational technology. Traditional educational systems have to deal with the limitations of large 
classes, the diversity of learners, and the insufficient resources to offer individualized instruction. AI 

technologies can provide solutions to the constraints of traditional educational systems by creating an 
individualized instructional approach that is responsive to each learner’s ability, preferences, and 

learning behavior. AI systems can, with the help of data and machine learning algorithms, track 
learners and provide recommendations that can optimize learning (Borbajo et al., 2023). 

 
AI's most pronounced application in education is adaptive learning. Adaptive learning systems 

assess how individual learners engage with educational materials and adjust the instructional content 
to their learning needs. These systems have the capability of providing the supports learners need to 

overcome their learning challenges while still engaging them with content that is challenging enough to 

promote continued learning. Research has shown that learning and engagement are positively impacted 
with the use adaptive learning systems. (Dzogovic, et al., 2024). 
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New generative AI technologies are creating more opportunities in education. Tools such as 

ChatGPT, Gemini, Claude, and Copilot can provide students with explanations, answers to questions, 
editable learning aids, and even help with solving problems. As these systems are designed to facilitate 

rapid feedback and support learners in individualized ways, the learning process may become even 
more efficient. However, the rapid proliferation of these technologies has created new issues pertaining 

to the integrity of academic work, the ethics of generative AI use, and the emergence of new forms of 
cognitive reliance on technology (Ouyang et al., 2023). According to researchers, AI has the potential to 

transcend traditional educational models by enhancing self-directed learning, increasing equity within 
education, and extending learning beyond the classroom. However, the integration of AI into 

educational systems demands careful consideration of pedagogy, ethics, and technology. These 
considerations are necessary to ensure that the application of AI within the educational systems has a 

constructive outcome (Bressane, et al., 2024). 
 

2.2 Artificial Intelligence and Academic Performance 
Academic performance is a measure of the degree to which students reach defined educational 

outcomes and the level of their proficiency in cognitive and skill-based domains. It is most frequently 
captured as grades, test and exam scores, submissions, and other evaluative measures of academic 

work. Academic performance is an essential measure of educational attainment. It is one of the primary 
metrics for assessing the effectiveness of the teaching and learning systems (York et al., 2015). The use 

of AI within educational settings has created a strong interest in the potential effect this technology can 
have on academic performance. Compared to traditional methods of instruction, AI systems are able to 

offer differentiated learning that is tailored to the specific needs of individual learners. AI systems have 
the ability to analyze student learning data and identify academic performance gaps. Thus, they are able 

to promote and facilitate the attainment of educational goals (Sajja et al., 2025). 
 

Personalized learning appeals to many when considering how AI will affect education because of 
the impact it has on learning. The traditional model of a teacher presenting the same lesson to a 

classroom of children with different levels of preparedness and ability is becoming obsolete. Rather 
than be constrained by the same classroom model, AI systems will create and adjust teaching materials 

and activities to students' needs. Personalized learning is superior to the standard classroom learning 
model (Pane et al., 2017). The benefits of learning with an intelligent tutoring system do not stop there. 

These systems replicate the experience of an individual tutor by providing a learner with custom 
feedback, guidance, and an explanation. VanLehn (2011) comments that the learning gains from the use 

of intelligent tutoring systems and human tutoring are almost the same. The learning and tutoring 
systems are designed to process requests for learning and teaching assistance and provide students 

with the feedback they require to perform better in class. 
 

Undoubtedly the biggest benefit of AI is the learning and teaching systems that facilitate ongoing 
assessment and feedback. The traditional learning and teaching systems allow for learning and 

assessment to take place at an isolated and unintegrated level. AI systems help students more accurately 
learn and solidify learning by providing feedback instantaneously (Hattie & Timperley, 2007). 

 
Generative AI affects academic performance by creating more opportunities for learning and 

academic help than ever before. Students use AI more than before to help with writing, research, 

coding, and solving problems. Even though these tools could help students learn better, people are 
worried about the possible overuse of these tools and cheating. Researchers have said schools should 

carefully use AI to make sure schools use AI for extra learning and not for students to get out of 
learning (Cotton Jing et al., 2023). 
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The use of AI and good grades has been positively related in more than a few studies. Zawacki-

Richter et al. (2019) showed that the use of AI in learning within the classroom improves learning 
within the classroom in most learning environments. Chen et al. (2020) said that learning technologies 

that help learning in a step-by-step way help learning because instruction is in a learning step-by-step 
way. Even with these good findings, many caution that the use of AI and good grades also requires a 

good understanding of technology, teaching, and motivation. Because of these many factors, the use of 
AI and good grades still be complicated and needs more research. 

 
2.3 Artificial Intelligence and Student Engagement 

Student engagement is the combination of equal participation and commitment by the student 
when learning activities are taking place. Student engagement can be behavioral, emotional, or 

cognitive. Engagement in any of the three leads to academic achievement and satisfaction in the 
education system (Fredricks et al., 2004). Recent educational research has begun investigating if and 

how AI technologies impact student engagement. One advantage of AI is the ability to construct 
interactive and adaptive learning environments that are likely to stimulate active engagement. AI 

systems enhance traditional instructional methods by tailoring educational content to learner 
preferences and performance, thus strengthening relevance and motivation (Jokhan et al., 2022). 

Behavioral engagement is evident when students participate in learning activities and perform various 
academic tasks. AI based educational technologies promote behavioral engagement by providing 

adaptive tasks, game based learning, and continuous feedback. These technologies help learners remain 
engaged in the educational process and sustain engagement over time (Halagatti et al., 2023). 

 
Emotional engagement is concerned with students’ level of interest in, enjoyment of, and 

connection to educational activities. AI technologies positively influence emotional engagement by 
offering adaptive and flexible learning environments. Educational systems that empathize the 

individual learner and offer the appropriate level of help are more likely to satisfy students. 
Personalized learning pathways and instant feedback are likely to positively influence emotional 

engagement (Kumar et al., 2023). Cognitive engagement is concerned with the mental effort learners 
exert when participating in learning and problem solving activities. AI systems have the capacity to 

promote cognitive engagement by offering appropriately challenging tasks and fostering deeper 
interaction with learning content. Critical thinking and knowledge construction may be supported 

through the adaptive instructional technologies by the tailoring of instructional activities to learners’ 
cognitive requirements (Azevedo & Aleven, 2013). 

 
AI-driven chatbots and digital assistants allow learners to interact with learning systems 

anytime. Many of these applications answer questions and assist with learning outside of scheduled 
classes. This type of learning assists with self-study and maintains focus with a greater degree of 

learner independence. AI has many positive aspects for learner engagement. One reservation is the 
reduction of human contact. Dependence on an application tends to be disruptive to collaborative 

learning and social learning. Schools must employ a model where AI is used to enhance the social 
engagement of learners, not to supplant it. 

 
2.4 Artificial Intelligence and Cognitive Growth 

Cognitive growth comprises the advancement of the intellectual faculties comprising critical 

thinking and reasoning, creativity and problem-solving, and the analysis and appraisal of the elements 
of their environment. These faculties are essential, not only to the attainment of success in the 

classroom, but for lifelong learning. AI is becoming more prominent, and the effect of AI on cognitive 
growth is being explored (Ateeq, et al., 2024). Gains in cognitive development may be realized through 
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the use of some applications of AI in learning systems because they can create learning situations that 

are tailored to individual learners and stretch them to the next level of challenge. Within educational 
contexts, intelligent systems can assess the current level of understanding of learners and present tasks 

that extend and sharpen thinking for the next level of development. Flexible learning systems facilitate 
the development and growth of learning through the design of systems that promote the productive 

engagement of learners in the learning process (Du Plooy, et al., 2024). 
 

Developing critical thinking skills is key to cognitive development. Critical thinking is the ability 
to analyze information and evidence in order to make well-reasoned conclusions. The ability to think 

critically can be strengthened by technologies that offer learners many points of view, allow learners to 
do reflective thinking, and encourage learners to think critically. Educational technologies that have 

been purposefully and thoughtfully designed can have a positive effect on learners’ analytical and 
decision-making skills (Azevedo & Aleven, 2013). Problem-solving is also an important aspect of 

cognitive development. Many AI-based educational technologies challenge learners to think strategically 
and reason logically. Because of the personalized guidance and feedback these technologies provide, 

learners are able to cultivate constructive problem-solving strategies and enhance their cognitive skills. 
 

Another important part of cognitive development is metacognition, the ability to regulate and 
monitor one’s levels of learning. AI-based technologies can strengthen metacognition by offering 

learners personalized feedback and analytics on their progress. This feedback can prompt learners to 
think critically about their learning and adjust their learning strategies accordingly (Suresh Babu, et al., 

2024). While there are some concerns about the over-reliance on AI technologies and its negative 
impact on cognitive development, the most significant critique is that students who use AI-created 

solutions tend to reason and analyze less independently. Ultimately, this reliance on AI technologies can 
limit cognitive skill development and decrease the potential for learning (Selwyn, 2019). According to 

recent studies, the effects AI will have on cognitive development will, in large part, depend on how this 
technology is used. If AI is integrated thoughtfully into education, it will likely prove to be a significant 

and beneficial means of improving cognitive development. If AI is used thoughtlessly, it likely will have 
the opposite effect. For this reason, more studies on the topic are warranted. 

 
3. Methodology 

3.1 Research Design 
This study used a descriptive and explanatory design because it involved quantitative methods of 

data collection and analysis to explore the effects Artificial Intelligence has on academic performance 
and student engagement, and the cognitive development of students. The researcher used a cross-

sectional survey to collect data through a structured questionnaire. 
 

3.2 Population of the Study 
The study targeted university, college, and higher education students of Punjab, Pakistan. 

Specifically, the major cities of Lahore, Multan, Faisalabad, Rawalpindi, Gujranwala, Sialkot, 
Bahawalpur, Sargodha, Sheikhupura, and Dera Ghazi Khan. The participants of the study were those 

who used Artificial Intelligence for academic work. 
 

3.3 Sampling Technique 

The researcher used a non-probability convenience sampling technique to select study 
participants. This was the best sampling technique to use because the participants of the study were 

those who had the knowledge and experience of the use of Artificial Intelligence in education, and were 
easy to reach. It allowed the researcher to collect data efficiently from all the educational institutions 



Review of Applied Management and Social Sciences (RAMSS)  Vol. 9, (2) 2026, 427-444 

436 
 
 

within the region of the study. 

 
3.4 Sample Size 

The study comprised a sample of 433 participants from different educational institutions across 
Punjab. The sample included students from different schools and college/university levels to enhance 

the diversity of the responses. It was deemed sufficient to conduct the required statistical analyses to 
fulfill the purpose of the study. 

 
3.5 Data Collection Method 

The primary data collection method was a structured questionnaire, which was developed 
keeping in view the purpose of the study and the relevant literature. The questionnaire comprised 

closed-ended questions with response options constructed on a five-point Likert scale from the 
strongest level of disagreement to the highest level of agreement. The questionnaire was posted on 

different university networks, and social and educational groups for online surveys, to collect data from 
different cities of Punjab. 

 
4. Data Analysis Technique 

SPSS was used to analyze the data. Descriptive statistics (frequencies, percentages, means, and 
standard deviations) were calculated for each construct. Also, regression analysis was used to check the 

effect of Artificial Intelligence on academic performance, student engagement, and cognitive growth 
and to fulfill the research objectives of the study. 

 
Table 1: Demographic Profile of Respondents (N = 433) 

Variable Category Frequency (N) Percentage (%) 

Gender Male 241 55.7 

 
Female 192 44.3 

Age 18–22 Years 168 38.8 

 
23–27 Years 154 35.6 

 
28–32 Years 76 17.6 

 
Above 32 Years 35 8.0 

Educational Level Undergraduate 214 49.4 

 
Graduate (Master's) 146 33.7 

 
MPhil/MS 51 11.8 

 
PhD 22 5.1 

City Lahore 89 20.6 

 
Multan 72 16.6 

 
Faisalabad 61 14.1 

 
Rawalpindi 49 11.3 

 
Gujranwala 42 9.7 

 
Sialkot 34 7.9 

 
Bahawalpur 31 7.2 

 
Sargodha 25 5.8 

 
Sheikhupura 18 4.2 
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Variable Category Frequency (N) Percentage (%) 

 
Dera Ghazi Khan 12 2.8 

AI Usage Frequency Daily 167 38.6 

 
Several Times a Week 143 33.0 

 
Once a Week 67 15.5 

 
Occasionally 41 9.5 

 
Rarely 15 3.4 

Most Used AI Tool ChatGPT 219 50.6 

 
Gemini 86 19.9 

 
Microsoft Copilot 57 13.2 

 
Claude 39 9.0 

 
Other AI Tools 32 7.4 

 
Includes demographics for the 433 study participants. Of these, 55.7% were male and 44.3% 

were female. 74.4% of the sample was between the ages of 18 and 27. The most cited education level 
was undergraduate at 49.4%, with graduate students at 33.7%. The participants were from many 

different cities across Punjab, including the most participants from Lahore, Multan, and Faisalabad. It 
was also noted that a majority of the participants used Artificial Intelligence tools at least once a day or 

multiple times a week. This shows that the use of Artificial Intelligence tools for academic use is rapidly 
growing. The most used tools were ChatGPT, Gemini, and Microsoft Copilot. The diverse sample 

demographics also show that the sample is appropriate for studying the effects that Artificial 
Intelligence tools have on academic performance, student engagement, and cognitive growth. 

 
Figure 1: Demographic Profile of Respondents 
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Table 2: Correlation Analysis of the Relationship between Artificial Intelligence and Academic 

Performance (N = 433) 

Variables Mean Std. Deviation 1 2 

1. Artificial Intelligence 3.98 0.68 1 
 

2. Academic Performance 4.05 0.64 .672** 1 

 
As seen in Table 4.2, a strong, positive, and statistically significant correlation is seen between 

the use of Artificial Intelligence and Academic Performance (r = 0.672, p < 0.01). Regarding the 
correlation coefficient, the use of more Artificial Intelligence tools is tied to the higher Academic 

Performance seen in the students. The value of significance also adds to the decreasing probability that 
this correlation happened due to random events. This shows that Artificial Intelligence aids students in 

their learning due to the presence of personalized learning, real-time feedback, and more learning 
resources that are easier to access. The findings suggest that Artificial Intelligence used in the classroom 

benefits the students’ Academic Performance. 
 

Table 3: Multiple Regression Analysis of the Influence of Artificial Intelligence on Student 
Engagement (N = 433) 

Model Summary 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.741 0.549 0.546 0.421 

ANOVA 

Model Sum of Squares df Mean Square F Sig. 

Regression 89.624 3 29.875 168.412 .000 

Residual 76.129 429 0.177 
  

Total 165.753 432 
   

Multiple Regression Coefficients 

Predictor Variables B Std. Error Beta t Sig. 

(Constant) 0.982 0.173 — 5.676 .000 

Personalized Learning 0.314 0.041 0.336 7.659 .000 

Instant Feedback 0.276 0.039 0.298 7.077 .000 

Learning Support 0.241 0.038 0.265 6.342 .000 

 
The impacts of Artificial Intelligence on student engagement were assessed using multiple 

regression analysis. According to the model summary, independent variables were shown to have 
considerable influence, as they accounted for 54.9% of variance in student engagement (R² = 0.549). 

The results of the ANOVA showed that the regression model as a whole was significant (F = 168.412, p 
< 0.001), and therefore, it was concluded that Artificial Intelligence was a significant predictor of 

student engagement. The results of the coefficient analysis also showed that each of Personalized 
Learning (β = 0.336, p < 0.001), Instant Feedback (β = 0.298, p < 0.001), and Learning Support (β = 

0.265, p < 0.001) was a significant and positive predictor of student engagement. Personalized Learning 
was the most important of the predictors. These results, therefore, helped to meet the second research 

objective that was based on the theory that the provision of the three AI services of individualized 
learning, learning feedback, and learning support would increase student engagement. 
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Table 4: One-Way ANOVA Analysis of the Effect of Artificial Intelligence Usage on Cognitive 

Growth (N = 433) 

AI Usage Frequency N Mean Std. Deviation 

Daily 167 4.28 0.54 

Several Times a Week 143 4.11 0.58 

Once a Week 67 3.89 0.63 

Occasionally 41 3.67 0.66 

Rarely 15 3.42 0.71 

Total 433 4.07 0.61 

One-Way ANOVA for Cognitive Growth 

Source of Variation Sum of Squares df Mean Square F Sig. 

Between Groups 18.742 4 4.686 13.927 .000 

Within Groups 144.028 428 0.337 
  

Total 162.770 432 
   

Post Hoc Multiple Comparisons (Tukey HSD) 

Comparison Mean Difference Sig. 

Daily vs Rarely 0.86 .000 

Daily vs Occasionally 0.61 .001 

Daily vs Once a Week 0.39 .014 

Several Times a Week vs Rarely 0.69 .002 

Several Times a Week vs Occasionally 0.44 .021 

 
A One-Way ANOVA analyzed the differences in cognitive growth based on the level of Artificial 

Intelligence usage among the participants. It was found that there is a significant difference in cognitive 
growth across the levels of AI usage (F = 13.927, p < 0.001). The findings further showed that daily AI 

users reported a higher level of growth (M = 4.28, SD = 0.54) and that growth was the lowest among 
those who said that they used AI tools on a weekly basis (M = 3.42, SD = 0.71). The results also showed 

that significant differences were found among the AI users based on their frequency of usage in the post 
hoc Tukey test. The results of the study showed that there was a positive relation between the 

frequency of AI tools and cognitive growth, with specific focus on growth of critical thinking, problem-
solving, and reasoning skills. The results, therefore, also aligned with the third research objective in 

saying that Artificial Intelligence has a positive impact on the cognitive growth of students. 
 

5. Discussion  
The main aim of the study was to assess the role of Artificial Intelligence (AI) in the cognitive 

growth of students and the performance and engagement of students in the classroom in the Punjab 
region of Pakistan. The findings suggest that AI has a major, positive impact on the cognitive growth of 

the students. With the rapid integration of AI tools in educational settings, there is a growing need to 
understand the impact of AI on cognitive growth. The findings of the study support the integration of AI 

in the learning process as AI has a positive impact on learning and teaching. The first research goal 
investigates how Artificial Intelligence influences students’ Academic Performance. It was confirmed by 

the correlation analysis that there is a strong, positive association between Artificial Intelligence and 
Academic Performance (r = 0.672, p < 0.01). The greater the usage of AI tools, the better the students’ 

Academic Performance. The survey results show that Artificial Intelligence is helpful to the students as 
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it provides them with information in real time, suggests options for personalized learning, and provides 

assistance and feedback on their work in a timely manner and all of this translates as a positive 
contribution to students’ academic performance.  

 
The survey results also corroborate the work of Holmes et al. (2022) who maintained that AI 

educational systems are a plus to the performance of students as a result of their adaptive learning and 
personalization of the academic pathways of students. In the same way, VanLehn (2011) argued that 

intelligent tutoring systems increase the performance of students as they provide a level of support to 
students that is virtually equivalent to one-to-one human tutoring. Lastly the current survey results are 

consistent with the findings of Pane et al. (2017), who maintained that personalized learning 
technologies stimulate the performance of students as they attend to the diverse learning needs of the 

students. 
 

The findings also support Zawacki-Richter et al. (2019) who pointed out the positive educational 
outcomes of the presence of AI in higher education. AI systems help students to learn how to access 

educational materials, understand difficult concepts, and receive help for academic problems in the 
form of immediate assistance. All these help learning and improve educational performance. The results 

of this study support the fact that AI is a powerful educational tool in the classroom to help students 
achieve academic success. The personalized learning theory, which clearly describes the concepts 

outlined in this study, may be a further explanation of this study’s positive relationship. Because of AI 
technology, education can be customized, allowing students to learn at their pace and focus on weaker 

skills. Students can now be more active and engaged with content and achieve better outcomes. 
Resultantly, this study recommends that educational institutions continue to place importance in 

finding ways to use AI in the teaching-learning process. 
 

The study's second objective focused on the effect of Artificial Intelligence on student 
engagement. Multiple regression analysis indicated that AI positively and significantly predicts student 

engagement. This analysis indicated that AI accounts for 54.9% of the variation of engagement (R² = 
0.549). The results further indicated that structured learning, timely feedback, and learning scaffolding 

positively and significantly contribute to student engagement. From the analysis, AI solutions motivated 
students to actively engage in the learning process and stimulated students' interests in the educational 

process. The results align with Fredricks et al. (2004) student engagement model which found that 
student engagement consists of behavioral, emotional, and cognitive dimensions of student 

participation in learning. It appears that AI solutions assist students with the dimensions of engagement 
and participation by designing educational frameworks that are interactive, responsive, and focused on 

the participants. Students are likely to continually engage when the educational framework is 
informative and offers timely learning assistance. 

 
The current findings are similar to those of Pacheco-Mendoza et al. (2023), who stated that the 

engagement of students using AI is derived from the provision of adaptive learning and personalized 
educational support. Also, AI and engagement of students is boosted by the learning interactions and 

feedback loops (Yang et al., 2025). The responsive nature of AI to students' inquiries promotes 
continual engagement and the learning process by eliminating learning frustration. In addition, the 

results corroborate the studies of Azevedo and Aleven (2013). They noted that the adaptive technology 

of the learning system elucidated the role of active learning and the level of cognition. With the 
development of the AI learning system, students take initiative in their learning and involvement in the 

process to a greater extent because AI offers guides and tools for tracking performance in a way 
designed to support students. 
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From the regression analysis, personalization was the most significant predictor of AI-enhanced 

engagement. The more the learning system was designed to meet the students’ goals and personal 
preferences, the more motivated and engaged the students were. This result implies that learning 

institutions have the opportunity to incorporate AI to develop systems that not only motivate students 
to learn, but also make learning more personalized. The goal of the study was to explore the effects of 

Artificial Intelligence on the cognitive development of students. One-Way ANOVA results indicated that 
the level of cognitive growth differed among students based on the level of AI usage (F = 13.927, p < 

0.001). The greater the frequency of reported AI usage among students, the greater the level of 
cognitive growth. The results indicate that the use of AI enhances the development of cognitive skills, 

such as critical thinking and problem-solving skills and cognitive skills such as reasoning and analysis. 
 

The results corroborate Woolf's (2010) claim that intelligent educational systems provide 
cognitive development through adaptive challenges and personalized opportunities. Providing guidance 

according to cognitive needs facilitates inquiry-based learning. This has a positive effect on cognitive 
development through the learning of advanced skills and intellectual openness. The results promote 

metacognitive awareness and self-regulated learning. Reflection is a key component of learning that is 
supported by the strategic behaviors induced through the intelligent learning environment feedback. In 

this sense, cognitive development occurs through self-awareness of the learning process and the 
employment of effective problem-solving techniques. 

 
Finally, the results are in agreement with more recent work by Kasneci et al. (2023), who noted 

that interactive expositions created by generative AI offer a framework for cognitive development 
through guided learning. AI tools provide numerous different viewpoints for students which facilitates 

the use of educational content for critical and constructive thinking. Regular exposure to this type of AI 
framework provides many of the cognitive skills that will affect professional outcomes. The outcomes 

must also be understood with respect to Selwyn (2019), who articulated concerns regarding the threats 
posed by creating a reliance on AI. Although the findings in this study identified positive correlations 

between the use of AI and cognitive development, educational institutions must strive to ensure that the 
use of AI support students’ independent thinking. Students must be encouraged to use AI as a learning 

tool while acting to support their own critical thinking, reflection, and problem-solving. Used in the 
right way, AI can enhance cognitive development. 

 
6. Conclusion 

The results of this study captured the positive impact AI had on the cognitive development and 
engagement of students in the Punjab region of Pakistan, in the context of their learning and 

educational outcomes. As captured in the correlation analysis, the data revealed that the use of AI in 
learning strongly supported the educational achievements of the students. The data also revealed that 

AI in learning strongly supported the engagement of students through learning that was tailored to 
their individual needs and learning that incorporated immediate response to their learning as well as 

learning that was of a supportive and continuing nature. These results point to the fact that 
developments in AI are a much-needed addition to the educational space that will foster engagement 

and learning that is meaningful to students and enhance their overall educational experience. 
 

ANOVA analysis showed a positive relationship between AI usage and cognitive growth amongst 

students, with benefits including a boost in critical thinking, reasoning, and problem-solving. The study 
identifies AI as a positive disruptor of the traditional education system, presenting opportunities to 

improve the education system to be more engaging, interactive, flexible, and aligned with the needs of 
the learner. AI has many benefits in education, but careful and responsible application of AI in 
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education is necessary to avoid the technology usurping the place of independent learning and critical 

thought. The study demonstrates the potential benefits of AI to improve the education system and the 
developmental needs of the learner in contemporary educational settings. 

 
7. Future Implications 

There are many implications for education and research based on the results of this study. AI 
has the potential to play a large role in improving education, especially in the engagement and cognitive 

domains, and should be integrated into more teaching and learning processes. This study shows the 
importance of creating frameworks for the integration of AI technologies in a safe, ethical, and effective 

manner alongside the promotion of increased digital literacy. Using this study as a framework, future 
studies may show how factors such as technology acceptance and self-regulation explain the impact of 

AI on learning. Research across more diverse contexts may reveal the broader effects AI has on 
education. 
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