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Abstract- In order for enhanced learning outcomes, 

artificial intelligence (AI) in learning systems refers to 

the use of intelligent algorithms that allow educational 

technologies to imitate human cognitive processes 

including learning, reasoning, and problem-solving. In 

learning systems, artificial intelligence (AI) refers to the 

application of computer-based technologies that mimic 

human intellect to allow educational systems to learn 

from data, adjust to the needs of learners, make 

judgments, and enhance teaching-learning procedures 

on their own. AI is widely used in academia nowadays, 

which has made learning systems and students' lives 

easier while also posing significant difficulties. AI tools 

make it easier and faster for us to do tasks. It has a 

detrimental effect on our ability to think critically, solve 

problems, plan, and write. The ability to analyse the way 

humans think and process cognitive information is 

known as metacognition. Currently, the use of artificial 

intelligence has affected human thinking and processing 

ability to a great deal. Even though Artificial intelligence 

has proven its positive influence over many corners of 

society, still it does not exist without its limitations. Two 

of the impacts that are mostly affected are Self esteem 

and Metacognition.   The aim of study is to find the 

correlation between AI learning system, Self esteem and 

Metacognition.  The sample for this study was 176 Indian 

university students for whom the data has been collected 

through convenient sampling via google form. Data 

collected on AI assisted learning system scale, Rosenberg 

Self Esteem scale and   metacognition questionnaire scale 

measures. Descriptive and inferential statistics analysis 

has been done on Jamovi software. The result indicated 

a negative correlation between the AI learning system 

and Self esteem, Moreover, Negative correlation 

reported between AI learning system and Metacognition. 

Homogeneity of the sample, Over participate of the 

female, Lack of variance are considered as limitations of 

the study. 
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I. INTRODUCTION 

 

Human lives are greatly impacted by education, which 

is the best path to success. Changes do happen 

everywhere in the world as long as we have the time 

to improve our educational system. The creation of 

instructional materials by educators and the adoption 

of innovative teaching and learning techniques are 

only two examples of how technology may support or 

improve education. In order to receive a quality 

education in this century, we must utilise advanced 

technologies. Artificial intelligence is one of the more 

recent technologies that have infiltrated our textbook 

institutions and have the potential to totally change 

them. Artificial intelligence, which is the result of 

human brainpower, is becoming increasingly 

important in a number of industries, including 

transportation, banking, and medical services. To 

reflect this, colleges and other educational institutions 

are where their significance is most evident. 

The use of computers for operations that would 

typically need human intelligence is known as 

artificial intelligence. John McCarthy floated artificial 

intelligence (AI) for the first time at the Dortmund 

Conference in 1956. According to him, artificial 

intelligence (AI) is a depiction of human intelligent 

devices, namely intelligent computer programs.  The 

objective of artificial intelligence is to replicate and 

improve these characteristics in technical systems. In 

the area of training, artificial intelligence offers a 

number of advantages. In order to coordinate the 

academic experience to a higher level of 

comprehension and commitment, it uses 
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individualised growth opportunities that are highly 

tailored to the needs of the understudies. Artificial 

intelligence-based devices, such as flexible learning 

stages, are one example; they can instantly assess data 

regarding under study performance and distinguish 

between strengths and shortcomings to offer targeted 

support (Chen, 2022). Examples of AI include 

plagiarism detection, exam integrity, chatbots that aid 

in user attraction and retention, faculty lecture 

transcription in learning management systems, 

improved online meetings, a study of student success 

criteria, academic research, and campus connection 

(Keleş et al., 2021). According to UNESCO's (Miao et 

al., 2022) estimates, AI-related disciplines are 

becoming more and more common in secondary 

education. They are typically taught in computing 

courses and are a component of general digital 

literacy; in certain cases, they are included in the list 

of AI themes. 

 

Rosenberg defines self-esteem as "the totality of the 

individual's thoughts and feelings with reference to 

himself as an object." Self-esteem is a positive or 

negative orientation toward oneself; an overall 

evaluation of one's worth or value (Rosenberg, 1965). 

Since people with orthorexia have a sense of 

superiority of their own eating pattern over others, this 

might be an indication of high self-esteem. An 

adequate development of self-esteem is crucial for 

mental health and quality of life (Boyd et al., 2014). 

Artificial intelligence-based learning system or 

classrooms play a significant role.  

 

Metacognition and the conceptual development. How 

AI is important in metacognition? 

Metacognition is “comprehending of one's own modes 

of thought and the patterns that govern them”. The 

term comes from the root word meta meaning 

"beyond", or "on top of". Metacognition can take 

many different forms, such as evaluating one's own 

patterns of thought and knowing when and how to 

apply specific problem-solving techniques. 

Metacognition typically consists of two parts: (1) 

accountability of cognition and (2) understanding the 

nature of reasoning. A metacognitive model, in 

contrast to other scientific models, has boundaries that 

are inherent to the model itself. “Metacognition is 

knowledge and cognition about cognitive 

phenomena”, (Flavell. 1970). Cognitive structures and 

processes that supervise and regulate an individual's 

own cognition are referred to as metacognition. 

Metacognitions have been studied in a variety of 

domains, most notably memory (Nelson, 1992), but 

also attitude strength (Petty & Krosnick, 1995), 

persuasion (Brinol & Petty, 2004), consumer behavior 

(Alba & Hutchinson, 2000), the self (Pelham, 1991), 

social cognition (Yzerbyt, Lories, & Dardenne, 1998), 

depression (e.g., Nolen-Hoeksema, 1991), and anxiety 

(Wells, 1995). 

How do students’ metacognitive awareness and self-

regulation change with AI-powered personalised 

learning environments?  

Metacognition is consciousness and control of one’s 

thought processes AI personalised learning (PL) 

tailors learning experiences through AI technologies. 

It is warranted to investigate whether such 

environments improve or distract students from their 

capabilities to track their knowledge, modify their 

learning strategies, and cultivate self-regulatory 

capacities. The threat of “metacognitive laziness” 

requires an intensive exploration of the impact of AI 

on these pivotal thought processes.  

How can AI be used a cognitive partner? 

AI improves learning skills by facilitating critical 

thinking using Natural Language Processing (NLP) 

tools for literature reviews. AI personalises education 

by interacting with learners, providing immediate 

feedback, and facilitating customised learning 

experiences to improve performance. AI facilitates 

self-reflection among learners in online settings and 

provides the tools necessary for goal setting and 

monitoring. Researchers can effectively use intelligent 

virtual assistants (IVAs) to analyse extensive data for 

main findings.  

The Balance Between AI Support and the Creation of 

Independent Thought: A balanced approach is 

necessary for critical thinking because depending too 

much on AI can cause passive learning rather than 

active thinking. AI has its limits, such as problems 

with personalisation and a limited understanding, so 

human assistance is essential. Discussions between 

teachers and students foster empathy and emotional 

intelligence, qualities AI cannot imitate. Students 

should weigh the pros and cons of using AI and learn 
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to think about their ideas. To compete in the job 

market, they must improve their language skills to 

engage with AI and analyse critically and effectively.  

Metacognitive Value AI enables learners to improve 

reasoning and decision making, allowing them to 

reflect on their cognitive strategies and enhance their 

analytical abilities. Therefore, teachers must blend AI 

tools with conventional approaches to maximise 

creativity and critical thinking.  

 

II. RESEARCH OBJECTIVES 

 

These were the objectives of the study: 

1. Assessing the correlation between AI resources and 

self-esteem of students of universities. 

2. Examining the correlation between application of 

AI platforms and metacognition among university 

students. 

 

HYPOTHESIS 

H1: There is no significant relationship between the AI 

learning system and self- esteem of students. 

H2: There is no significant relationship between AI 

learning systems and metacognition of students. 

 

III. REVIEW OF LITERATURE 

 

AI has taken accountability for thinking like humans, 

which makes human life run smoothly, but at the same 

time it has created certain challenges like 

overdependency on it, reducing critical thinking, and 

problem-solving strategies. A research conducted by 

ElSayary (2025) found that GenAI harnesses the 

educational tools, facilitating deeper and more 

effective learning experinces. (ElSayary, 2025) 

Another study states the similar finding, A study was 

conducted on the 241 undergraduate students of 

Malaysia through survey method. The survey revealed 

that there is a weak relationship between the frequency 

of using AI and Critical use of metacognition. (Ramli 

et al., 2025). Similarly, Tofan Stofiana et al., (2025) 

studied metacognitive awareness, argumentative 

writing quality, and the use of AI tools among 

Indonesian undergraduates in two universities which 

often engage in academic writing, The result 

demonstrated moderate competence in constructing 

claims and supporting data, their abilities to engage 

with counterarguments, through rebuttals, remained 

underdeveloped. Students exhibited a moderate level 

of metacognitive awareness, particularly in 

monitoring. In conclusion, Ai tools can harm 

metacognition and critical thinking. Other studies 

shows contract results, Jin et al., (2023) indicated that 

learners perceived AI applications as useful for 

supporting metacognitive, cognitive, and behavioral 

regulation across different Self regulated learning 

areas. 

One study shows gender based differences exist in 

terms of metacognition and AI tools using female 

students outperformed in comparison with male 

students in terms of metacognition awareness, which 

revealed a gender based difference in the use of 

metacognitive techniques and interaction with AI tools 

in students. Moreover, It also discovered that there is 

a strong favourable relationship between 

metacognitive awareness and AI-based scaffolding. 

Additionally, It also indicated that  Students who used 

AI-assisted learning showed improved ability to 

efficiently solve issues, organize their thoughts, and 

self-regulate their learning processes. (Akram et al., 

2025) The study conducted on 66 Saudi Arabian male 

students on how techno competence in Artificial 

Intelligence (AI) driven evaluation affects learners’ 

self- esteem, boredom and Writing skills. They were 

divided into two groups: experimental and control. Pre 

and Post assessment were done on the same 

participants on all the variables, which indicated that 

the Experimental group was better than the Control 

group. Especially the Participant's Self esteem and 

Writing proficiency enhanced and Boredom decreased 

when AI used for the evaluation. (Saleh & Abdullah 

Ibrahim Alsubhi, 2025) Other technology supporting 

surveyed research conducted by O’Neill & Russell 

(2019) on the advisor’s perceived usefulness of 

feedback, which revealed that grammar feedback was 

perceived as more useful. Another study by the same 

author stated that Grammarly is a very useful tool in 

terms of providing grammar support for students. The 

results of this study extend our understanding of the 

effective application of AI in supporting Self 

Regulating Learning and optimizing educational 

outcomes. (Banihashem et al., 2025) Kleitman and 

Stankov studies on Self-confidence and metacognitive 

processes, and performed a hierarchical multiple 

regression which showed that the Self-confidence 

factor was predicted by accuracy of performance, 
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Metacognitive Awareness Questionnaire, and beliefs 

of competence in reasoning ability. A systematic 

review on self regulating learning and AI revealed that 

effective use of AI tools supports self regulation 

learning and improved the educational outcomes.  

 

IV. METHODOLOGY 

 

Research Design 

 The quantitative, Cross sectional correlational 

research design was applied for the study to find a 

relationship between the AI learning System, 

Metacognition and self- esteem among University 

students. A correlational approach was selected in 

order to determine direction and the extent of the 

association between these variables.  

Participants  

The convenience sampling utilized for data collection 

of 176 reponder via google form. Convenient 

sampling used as taking practically consideration of 

time constraints and accessibility of the sample. Only 

participants filling the form who are using the AI tool, 

belong to the age range from 18 to 25 years and are 

currently enrolled in university as undergraduate and 

postgraduate students. It consists of 84.1% 

undergraduate and 15.9% postgraduate students. The 

Students participated in study Voluntary without any 

kind of monetary reward. 

 

Tools: 

Meta-Artificial Intelligence Literacy Scale: The Meta-

Artificial Intelligence Literacy Scale measures higher-

order AI literacy, including individuals’ ability to 

understand how AI systems work, critically evaluate 

their outputs, recognize limitations and biases, and 

reflect on ethical, social, and cognitive implications of 

AI use. The scale consists of 34 items with a marking 

range from ‘0-10’ where, ‘0’ being hardly pronounced 

and ‘10’ being perfectly pronounced. The scale 

typically shows Cronbach’s alpha values usually 

above 0.80 for the total scale.  

 

Metacognition Questionnaire:  The scale is developed 

by Wells and Cartwright- Hatton, (2004). It is a Likert 

type scale to check the unhelpful metacognitions 

underpinning worry and anxiety. The internal 

consistency or Cronbach’s alpha of this scale is found 

to be 89. It contains 30 items. There are five 

dimensions namely, 1) lack of cognitive confidence, 

2) positive beliefs about worry, 3) cognitive self-

consciousness, 4) Negative beliefs about 

uncontrollability and danger, and 5) Need to control 

thoughts. 

 

Rosenberg Self esteem scale:  The scale developed by 

Morries Rosenberg. It consists of 10 items in response 

to Strongly agree, Strongly disagree, agree and 

disagree. Originally it was developed for high school 

students but as it has been used with a variety of adults 

as norms available for those groups. Reliability is .92 

and Concurrent, Construct and predictive validity is 

significantly with other scale of self esteem. The 

internal consistency or Cronbach’s alpha of this scale 

is found to be .85. (Rosenberg, 1965) 

 

Procedure:  

Quantitative data were collected via google form 

circulated in student WhatsApp group and announced 

in the classroom. Beginning of the form included the 

objectives, eligibility criteria and about voluntary 

participation without monetary reward, in addition it 

also mentioned assurance that privacy and 

confidentiality would be protected. Informed consent 

was also included in the beginning of the google form. 

Are also included in the form. As it reached 177 

participants, The raw data of google form were coded 

in the excel sheet, converted in CSV file and analyzed 

in Jamovi Software. 

 

V. DATA ANALYSIS 

 

Gender, education, location, age, marital status, and 

Social economical status are demographic 

characteristics that were analyzed using descriptive 

statistics. Data analyzed in jamovi software which 

includes Graphical and numerical techniques. The 

Shapiro wilk test was utilized to determine the 

normality of the data distribution.  Mean, Standard 

deviation, Frequencies and percentages used to 

analyze descriptive data. Spearman’s rho correlation 

coefficient was applied to evaluate the relationship 

between the AI learning system, Self esteem and 

Metacognition. 
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RESULTS 

 

Descriptive analysis of respondents 

  Gender Age Education SEC 

N 176 176 176 176 

Mean 0.159 1.55 1.16 3.18 

Median 0.00 1.00 1.00 3.00 

Standard deviation 0.487 0.700 0.367 0.596 

Skewness 3.97 1.00 1.88 0.0825 

Std. error skewness 0.183 0.183 0.183 0.183 

Shapiro-Wilk W 0.358 0.728 0.439 0.754 

Shapiro-Wilk p <.001 <.001 <.001 <.001 

Shapiro Wilk p-value is < .001,  

The table represents the Shapiro Wilk p-value is < 

.001, which means demographic details significantly 

deviate from the normally distribution. The mean of 

the gender is 0.159 which indicates the over 

participants of female respondents, The Standard 

deviation for age is 0.487, which indicates the 

diversity of age. The median is consistently 1.00 for 

age and education which suggests that participants 

belong to the highly homogeneous. The mean is 3.18, 

median is 3.00 and skewness is 0.0835 which indicates 

the near symmetrical distribution in social economic 

variables. The correlation matrix included AI learning 

System, Self-esteem and Metacognitions   as variables. 

It found that there is no significant relationship 

between AI learning system and Metacognition (r= -

0.031, p= 0.341). It also represents that there is no 

significant relationship between AI learning systems 

and Self-esteem (r = -0.065, p = 0.197). 

 

VI. DISCUSSION 

 

The operations that mimic human capacity are known 

as Artificial Intelligence. It links machines to human 

intelligence. AI is greatly used in our everyday lives 

and it has especially helped humans to conquer the 

daily life challenges in better ways. Artificial 

intelligence tools such as Computer applications, uses 

of projectors in smart classrooms, uses of tablets, and 

using various online platforms for collecting 

information have helped the education system reach 

another level of excellence. The use of artificial 

intelligence in learning systems has also enhanced 

self-esteem. The work of the students and as well as 

all academic contributors have been much easier with 

the help of AI and Generative AI.  

However, AI has also impacted esteem in a different 

way. To explain further, AI can lower student self-

esteem through social comparison with idealized AI-

generated content, fostering feelings of inadequacy, 

creating dependency that erodes self-efficacy, fueling 

cyberbullying with deepfakes, and increasing 

performance anxiety from constant monitoring, 

leading to a negative cycle of self-doubt and reduced 

confidence in personal abilities. Research has 

consistently shown that exposure to such idealized 

representations can significantly affect self-esteem 

levels. For instance, (Tiggemann & Slater, 2014), 

found that individuals who frequently engage with 

media showcasing unattainable beauty standards 

report lower self-esteem levels. This phenomenon is 

particularly concerning among adolescents and young 

adults, who are more susceptible to external influences 

and may lack the critical tools necessary to assess the 

authenticity of the content they consume. The negative 

correlation between exposure to AI-generated content 

and self-esteem often arises from the tendency to 

engage in social comparison. According to (Perloff, 

2014), individuals measure their self-worth against the 

curated lives of others, which can lead to feelings of 
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inadequacy and self-doubt. This process of social 

comparison is magnified in the digital age, where 

social media platforms provide an incessant stream of 

content that reinforces idealized standards. The 

constant exposure to these perfected images can lead 

users to feel that they fall short, fostering a sense of 

inferiority and eroding self-esteem. Moreover, the 

artificial nature of AI-generated imagery can 

exacerbate these feelings. Unlike traditional media, 

where some images might be based on real people, AI-

generated content often lacks any connection to 

reality, creating a stark contrast between the portrayed 

perfection and individuals’ everyday lives. As users 

encounter flawless representations of beauty and 

success, they may struggle to reconcile these idealized 

portrayals with their own realities, leading to further 

dissatisfaction and lowered self-esteem. This 

disconnect can still be a pervasive sense of 

inadequacy, as individuals internalize the belief that 

they are not only failing to meet societal standards but 

also falling short compared to artificially crafted 

ideals. When individuals internalize the unattainable 

standards presented by AI-generated content, they 

may engage in harmful behaviors to compensate for 

their perceived shortcomings, further perpetuating a 

cycle of low self-worth and unhealthy coping 

mechanisms. 

This study has tried showing the correlations between 

Artifical intelligence among learners and their sense of 

self-esteem. According to the first hypothesis (H01), 

there is no significant relationship between AI and self 

esteem. The results showed that this null hypothesis 

was failed to be rejected. Hence, the null hypothesis 

was retained.  

Artificial Intelligence is also linked with 

metacognition. The way we process thinking, reason 

and judge is known metacognition. It is the bridge 

between our thought process and the way we reach 

there. The current study also explores correlation 

between AI and Metacognition.  The second 

Hypothesis that (H02), there is no significant 

relationship between AI and Metacognition was failed 

to be rejected. Thus, the null hypothesis was retained. 

In recent times, it is indicated that AI impacts critical 

thinking in a positive way, however there are studies 

(Deng & Yu 2023), which also shows that the 

involvement of AI has decreased the ability of critical 

thinking and judgement in individuals.  Critical 

thinking, a crucial skill involving the objective 

analysis and evaluation of an issue to form a judgment, 

can be significantly impacted by the use of chatbots. 

This effect can be both positive and negative, 

depending on various factors such as the design of the 

chatbot and the context of its use.  Chatbots and AI 

assisted tools have the potential to influence various 

learning outcomes, their impact on critical thinking is 

complex and may depend on the design of the chatbot, 

the context of its use, and the specific educational or 

training program. Research shows that users often 

overestimate their AI-assisted performance and 

struggle to (Bosch.et.al.2024).  

There can be few drawbacks of enmeshing Artificial 

intelligence to metacognition such as: 

 

Overuse of AI in decision-making 

Students' ability to independently monitor and manage 

their learning processes is at risk due to the growing 

sophistication of AI systems, since they may rely too 

heavily on recommendations and feedback given by 

AI. For example, if students consistently follow AI-

generated study programs without taking into account 

their individual learning preferences and needs, their 

metacognitive skills may stagnate. 

Algorithmic bias and perspective narrowing: 

AI systems are susceptible to prejudice because of the 

bias in the training data. AI systems that favourably 

recommend specific learning resources or paths may 

unintentionally reinforce preconceptions and restrict 

students' exposure to different points of view. This 

could hinder metacognitive abilities like critical 

thinking and perspective-taking. 

 

Loss of opportunities for genuine feedback and 

introspection 

Artificial intelligence (AI) is capable of providing 

analytics and personalised feedback, but it lacks 

human teachers' depth of understanding and empathy. 

Children who rely too much on AI feedback may lose 

out on real-world experiences that foster 

metacognition, such as having meaningful discussions 

with instructors or receiving tailored guidance. 

 

Reduced motivation and involvement: 

Students may lose interest in and motivation to 

actively participate in metacognitive processes if AI-

driven learning experiences put efficiency and results 
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ahead of process-oriented learning and internal 

motivation. Therefore, even if artificial intelligence 

(AI) has the potential to enhance education, these risks 

must be weighed against technological advancement 

and the development of metacognitive skills through 

human-centered teaching methods. 

 

VII. CONCLUSION 

 

In conclusion, Artificial intelligence has a vast impact 

over all corners of the world. It has both negative and 

positive influences. This study explores two of the 

most important factors which are self -esteem and 

metacognition, of Artificial intelligence-based 

learning system. The study found that there is no 

significant correlation between AI and self-esteem and 

metacognition. Moreover, AI is negatively correlated 

with self-esteem and metacognition. Students' 

capacity for critical thought is being limited by the 

growing use of AI in the classroom, and they are 

becoming overly dependent on chatbots. It can be 

concluded that by emphasising critical thinking, self-

reflection, and human-centered pedagogical 

approaches, education professionals can ensure that AI 

strengthens rather than diminishes the capacity for 

deep, reflective learning—which is essential for 

navigating an increasingly complex and 

interconnected world. 

 

VIII. LIMITATIONS 

 

1. The sample for this study was limited to this 

university students which could limit the 

generalisation ability of the study. 

2. The study did not consider the difference of socio-

demographic details of the sample. 

3. The study consists of more female paticipants than 

male which could limit the gender difference among 

participants.  

4. The study was conducted in a short span of time, 

which limits the long term impacts.  

5. The method of data collection and sampling can also 

aid to confounding variable in the study.  

 

IX. ETHICAL CONSIDERATIONS 

 

As researchers undertaking research with human 

participants, one is morally responsible for 

safeguarding the participants from any potential harm 

that may arise during the course of the study. As a 

result, the researchers made sure that participants are 

treated fairly by exhibiting respect for them. The risk 

of harm is also minimised by avoiding the possibility 

of deceptive practices, such as using confederates to 

purposefully mislead them or omitting crucial 

information and creating vagueness. 

 

X. FUTURE IMPLICATIONS 

 

1. Understand the application of Artificial 

Intelligence in learning system (classrooms). 

2. Explore the modified use of AI in enhancing 

metacognitive abilities among students. 

3. Analyze Artificial intelligence in such aa way 

which boosts self-esteem of university students.  

4. Use of AI to increase motivation among 

university students. 
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