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Abstract:  

This systematic review covers the layout, working, project problems and future course 

of AI based totally digital tutors in education. With the development of AI technologies such as 

intelligent tutoring systems, machine learning, and natural language processing, they have 

emerged as disruptive technologies in educational environments with adaptive and 

personalized learning environments. These virtual tutors assess the learners' patterns and 

provide personalized feedback, cognitive, and emotional support. Literature reviews have 

pointed to AI-enhanced platforms, when appropriately based on pedagogical principles, as 

producing better academic results, especially for mathematics and problem-solving. The 

review identifies three main benefits: higher levels of personalization, immediate feedback, and 

greater reach. Moreover, AI ability to identify learning gaps and deliver iterative materials for 

student-governed pacing paves for personalized advancement amongst learners. But deepeset 

hurdles remain for the generalizability of its findings, withchu widespread implications for 

transparency, data privacy, and access persistent technical deficits. The study points out that 

some components of effective instruction are human-specific, such as having empathy and 

understanding context, which the current AI systems aren't capable of excelling at. Such 

important connotations based on the mentioned findings lead us towards holistic technological 

integration, based human centered education, education advancement. These limitations 

should be taken into account in future research, which will hopefully provide guidance on better 

getting the responsible and equitable deployment of AI in learning environments. 

Keywords: AI based virtual-tutors, Intelligent Tutoring Systems (ITS), Artificial Intelligence 

in Education, Future Directions in AI Education, and Educational Technology. 
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AI based virtual Tutors are online platforms or systems that employ artificial intelligence 

technologies to offer customized teaching and learning assistance for students. These systems use a 

combination of machine learning, natural language processing, and sentiment analysis algorithms to 

interact with students in real-time, a providing tailored explanations, guidance, and feedback. These 

tutors provided personalized recommendations and interventions based on students' learning behaviors, 

their emotional state (emotion analysis), and progress in courses, in other words, they supplemented the 

cognitive and emotional dimensions of learning. Voice recognition and conversational AI are also 

important features that help enable natural interactions for an engaging and more immersive education 

experience (Aggarwal et al., 2023; Rathika et al., 2024). The promise of AI-powered virtual tutors is 

significant in the education sector as they could transform conventional learning spaces. It increases 

engagement and learning outcomes the tailored lessons are based on the individual plans of each 

student. They provide immediate feedback and support, automate content generation and grading, and 

help solve educational inequality such as language barriers. Additionally, it also optimizes the learning 

process to make it more effective, flexible and accessible with adaptive assessments, improved student 

engagement and the optimization of administrative tasks through AI in education (Aballa Nkechi et al., 

2024; Aggarwal et al., 2023; Alashwal, 2024). 

This review aims to collate available literature around their creation and deployment, assess their impact 

on learning experiences, and explore their opportunities and challenges. This review seeks to inform 

how AI can enhance the quality and accessibility of education, thus contributing to the development of 

research and policy priorities that maximize positive impacts of AI in education. Furthermore, it 

explores issues of privacy, ethics, and infrastructure technology (Aballa Nkechi et al., 2024; 

Suntharalingam, 2024). The evolution and deployment of Artificial Intelligence (AI) in education is 

characterized by a complex and multifaceted history, punctuated by key milestones and technological 

advances. AI has evolved from the initial theoretical work done by Turing and McCarthy to various 

fields in education. Abstract AI has been one of the most talked about topics in recent years from 

personalised learning systems to intelligent tutoring systems and data-driven insights (Ahmad et al., 

2024) the emphasis placed on this paradigm shift in teaching has evolved over the years. 

AI-based education has also seen significant advances since the mid 1990s, with a large increase in both 

research and application activity emerging in the last few decades. Within this evolution, machine 

learning (ML), natural language processing (NLP), and computer vision (CV) technologies have 

emerged, and together they enable the development of the adaptive and personalized educational 

environments (Taşkin Bedi̇zel, 2023). Such developments have increased the inclusive aspects of 

education (Ahmad et al., 2024), as various forms of learning have become open to people, including 
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disabled individuals with disabilities. One of the widely recognized uses of AI in education is an AI-

driven virtual tutor. Among them are the systems facilitating Intelligent Tutoring (ITS), generative and 

interactive dialogue systems leveraging large language models such as GPT to generate content on-the-

fly and provide real-time feedback customized to individual learner (Maity & Deroy, 2024; Silva & 

Janes, 2020). One of the most widespread developments of such technology is the use of AI-based 

personalized learning systems, which help tailor educational materials to the individual needs of the 

student and minimize their learning time by improving their learning efficiency (Katiyar et al., 2024). 

Key features and capabilities of AI-based virtual tutors include: 

Personalization and Adaptivity: Individualized content and pedagogy (Nasir et al., 2024; Silva & 

Janes, 2020) AI systems provide personalized learning experiences through content and pedagogy that 

adapts based on the need and learning styles of the individual students. 

Real-time Feedback and Assessment: They offer such real-time feedback and adaptive assessments, 

which creates engagement and improves learning efficiency (Maity, & Deroy, 2024). 

Administrative process automation: AI helps automate administrative processes (like grading) so that 

educators can spend more of their time and energy on more personal, valuable teaching. 

(Suntharalingam, 2024).  

Online Active Learning: AI based technologies such as VR, AR and intelligent virtual agents would 

be able to yield an interactive learning environment in destination with more capabilities to capture 

student attention (Ahmad et al., 2024; Maity & Deroy, 2024). 

Analytics based Insights: Big data, and analytics combined promote insights from artificial 

intelligence that boost student performance and even provide better directions for instructional decision-

making and educational reforms (Pawar & Khose, 2024). The rapid growth of AI in education provides 

real opportunities for advancing educational applications and services, responding effectively to the 

current socioeconomic context, at the same time concerns of data privacy, algorithmic bias, and 

equitable access to AI technologies are raised (Amdan et al., 2024; Suntharalingam, 2024). This must 

be done in an organisational and sustainable way to ensure that the promise of AI in education can be 

sustainably and safely realised. 

Effectiveness in One-on-One Instruction: 

Personalization-oriented: Technology-driven interventions using artificial intelligence (AI) and 

adaptive learning platforms are effective pedagogical tools by providing personalize, real-time 
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feedback, accessibility, and adaptive learning path. The analysis below explains how these things add 

up to better education outcomes. 

Adaptive learning systems: Use of artificial intelligence to design the content to individual learning 

needs and preferences. They use real-time data analytics to dynamically adjust challenge levels, pace, 

and content selection to personalize the learning experience for every learner (Er-Radi et al., 2023). 

Such a tailored model transcends the conventional one-size-fits-all approach enabling the learners to 

study at a speed they find comfortable way of learning (Ayeni et al., 2024). 

Personalized Learning Pathways:AI-powered adaptive learning technologies are designed to adapt 

learning pathways on the go as learners progress, making them suitable to cater for different learning 

deliveries. These adaptations can be said to guarantee that learners are offered an appropriate degree of 

challenge and assistance while retaining interest and allowing them to master skills (Cui et al., 2018; 

Santos et al., 2024). These systems use machine learning algorithms so as to identify the learning 

behavior patterns and to adapt the teaching techniques to improve the learning outcomes (Er–Radi et 

al., 2023). 

Immediate feedback and assessment: On-demand, customized feedback, is one of the main 

advantages of adaptive learning platforms. In addition, by giving students this feedback instantly, allows 

them to know what they are doing right as well as what they could work on thereby creating a more 

sensitive and efficient learning environment (Odman & Ahmed, 2024). Due to the in-depth evaluation 

on the learning trajectories of a student possessed by feedback systems powered with AI, they can 

supplement the classical formative assessment process to deliver more granular information about the 

possible interventions which can be adopted for a learner (Ayeni et al. 2024).  

Accessibility and Availability: Adaptive platforms used in different learning environments have 

changed how quickly and easily personalized learning opportunities can be reached and incorporated 

into the learning. These types of technologies offer a flexible model of learning which appears to 

facilitate bridging the gap for students from diverse socio-economic backgrounds with a quality 

education tailored to their needs (Isaeva et al, 2025). AI driven tools can also help in custodial of 

accomodation and assistive technologies for students everything in education system appear more 

inclusive for students with disabilities (Adeleye et al., 2024). 

While these features have their own benefits, the challenges of unequal access to technology, the need 

for thorough teacher training, and the concern of a possible ethical conflict (the use of AI) must all be 

dealt with in order to fully exploit the potential of these systems (Isaeva et al., 2025) However, the 

potential for these technologies to improve educational outcome effectiveness is still highly 
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encouraging, such as provision of personalized, adaptive and accessible learner centered experiences 

(Ayeni et al., 2024). 

Student Support: 

Providing Emotional and Motivational Support: Teachers play an important role in providing 

emotional and motivational support, which is a key to student engagement, especially during physical 

education (PE). This support is expected to facilitate behavioral and emotional engagement, which in 

turn leads to better educational outcomes (Guo et al., 2023). 

Dealing with learning styles: Learning styles are often mentioned throughout the educational 

literature, but little to no evidence exists for their use in classroom practices (Pham, 2011; Wininger et 

al., 2019). Additionally, by using AI to provide tailored learning experiences accommodating the diverse 

needs of students, the education field can also evolve to become an even more diverse and inclusive 

environment (Mishra, 2024). 

Scaffolding and Guidance: Scaffolding is a basic principle of good teaching, in which students are 

gradually guided to move from solution with help to solution without help. In technology-enhanced 

education as well as in conventional education, scaffolding promotes the cognitive development of 

students by supplying a well-prepared framework (Sharma & Hannafin, 2007). Scaffolding methods 

have also been used in the online context, suggesting their suitability for different types of student 

learning (Jumaat & Tasir, 2014). 

Traditional Instruction and Differentiated Instruction: Pham (2011) states that to address the 

diversity in student learning, differentiated instruction, which emphasizes a student's readiness levels 

rather than their learning styles, is critical. In addition, these together with the use of AI in education 

brings new teaching strategies that provide features to aid traditional teaching such as providing instant 

feedback as well as enhancing alternate approaches to learning (Mishra, 2024). 

Technical constraints: AI technologies are not infallible. They struggle with algorithmic bias and not 

being able to adapt to a changing environment. While AI shows promise as a tool for supporting 

diagnostics and personalized treatment, in the health-care field faces challenges with data privacy, 

scalability, and integration into existing medical workflows (Udegbe et al. 2024). Inclusive databases 

coupled with robust regulatory frameworks are therefore crucial for equitable and effective AI 

deployment in clinical settings, especially with respect to the management of infectious diseases 

(Sarantopoulos et al., 2024). 
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Behavioral Approach: All these AI systemic shades such as: artifical intelligence algorithmic biases, 

opacity and accountability of AI systems. These and other challenges necessitate transparent algorithms 

and strong ethical frameworks for building trust and fairness with AI systems (Shafik, 2024). AI ethical 

issues in business contexts - e.g., algorithm bias, data retention practices, and deficiency in user and 

developer empowerment (Oladele et al., 2024). AI needs ethics with the human touch in the education 

sector (Alali & Wardat, 2024) to get established in a more productive way by developing some 

guidelines and dialogues with the stakeholders. 

Data privacy issues: This is where any industry using AI should naturally be worried about their data 

privacy. In turn, the healthcare sector relies on more mature cybersecurity infrastructures that secure the 

patient data that will be exposed as the AI systems are integrated into care processes (Udegbe et al., 

2024). Similarly, generative AI application in education has its own share of data privacy protection and 

algorithmic biases problems (Alali & Wardat, 2024). It poses the issue of how to respond to these risks 

meaning in this sense, an amalgamation of basic AI servicing; like article examination, has utilized to 

secure user information (Keshishi & Hack 2023) with the standard anti-fraud solutions. 

Lack of Human Touch: AI does not have the people skills and empathy that are natural to human. 

Nursing requires empathy, compassion, and the human touch, which AI cannot offer along with 

emotional intelligence and knowledge (Mohanasundari et al., 2023). Likewise, anxiety management-

focused AI chatbots offer anonymity and accessibility, but they cannot replace human compassion that 

is needed in mental health treatment (Manole et al., 2024). 

To overcome these challenges, we must find the right balance between leveraging the power of AI and 

maintaining the vital human elements. While the application of the budding tech for health and 

education is exceptional, the integration of AI into such sectors must come with clear ethical guidelines, 

strong privacy protection, and attention to keeping human empathy and interaction at the center of it 

all. By striking this balance, will the benefits of AI while its limits  (Manole et al., 2024; Mohanasundari 

et al., 2023). 

 AI vs Human Tutors: This comparison also ranges widely, identifying strengths and weaknesses for 

both, and indicating how they may be able to work together in an educational environment. AI tutors, 

which are driven by intelligent tutoring systems and adaptive learning platforms, provide tailored 

learning experiences that evaluate student strengths and weaknesses, deliver customized lessons, and 

respond to the distinct learning style and needs of every student (Aggarwal et al., 2023; Cota-Rivera et 

al., 2024). They provide instant and tailored tutoring, making learning more accessible and effective 

(Alashwal, 2024).  
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Nonetheless, there are some limitations that AI systems have such as content quality issues and the 

evolution of soft skills which is important for holistic education (Yusuf et al., 2024). Moreover, there 

are ethical issues such as privacy, algorithmic bias, and the risk of students being overly reliant on these 

technologies for critical thinking and engagement (“Beyond Algorithms: Humanizing Artificial 

Intelligence for Personalized and Adaptive Learning,” 2024; Rane et al., 2024). 

In comparison, human tutors offer the benefit of interpersonal connection, a key feature in building 

practical, social and emotional skills (Yusuf et al., 2024). They are able to appreciate the subtleties of 

individual student needs and provide praise, compassion, and inspiration on a level far beyond the scope 

of artificial intelligence. Finally, human tutors are capable of responding to teachable moments 

unexpected in their lesson plans, then cueing their learners to learn from informed contexts that often 

involve aspects of culture and social understanding (Mulenga & Shilongo, 2024). 

AI in education in no way is designed to act as a substitute for actual educators; take what is good with 

AI and integrate it with what is best with human beings, creating a synergistic tool. This type of model 

can be used to inform what personalized learning experiences will best deliver sound education in terms 

of developing cognitive, social and emotional skills (Rizvi,2023). Integrating the scalability and 

personalisation capability offered by AI with the people skills of human teachers can lead to more 

inclusive, enjoyable and productive learning environments (Yau et al., 2021). 

Hybrid learning models combine artificial intelligence (AI) technologies and human interaction to meet 

different educational needs. While these models use AI to create dynamic assessments and personalized 

instruction, human tutors guide discussions, offer feedback, and respond to questions that require human 

judgement and creativity. Such a balanced approach, however, is not counterproductive as it reinforces 

both a holistic understanding of education while also being responsive to student challenges (Rizvi, 

2023). 

Of course, one fundamental aspect that only human tutors can provide is the emotional connection 

needed for a student to feel fulfilled. So, combining the artificial intelligence-driven personalized 

learning with the right human tutors can further alleviate the challenge of accessibility whilst ensuring 

the natural synergy between the emotional connection and knowledge transfer. By encouraging a 

synergistic use of their strengths, this hybrid strategy effectively addresses various challenges (Mulenga 

& Shilongo, 2024; Yau et al., 2021). 

Case studies 
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The Impact of Online Learning During the COVID-19 Pandemic: A systematic review reveals 

mixed effects of online learning on students' engagement and academic achievement Although some 

studies suggest that improved academic performance can be attributed to the flexibility of online 

learning, there have been problem such as, lower engagement, and decrease interaction. Although 

engagement found to be an important feature of effective online learning environments that usually 

include some interactive elements or active student-teacher interaction (Akpen et al., 2024). 

Gamification in Education: Gamification, or adding game design elements (point systems, 

leaderboards, etc.) has proven to increase engagement and learning outcomes for students, especially in 

math education. For example, Maryana et al. (2024) found that a gamified learning platform positively 

affected engagement, positive attitude towards learning, and students' academic performance, 

illustrating the possible motivational effects of gamified educational strategies. 

AI-Driven Personalized Learning Systems: The introduction and integration of artificial intelligence 

in educational environments is changing the experiences and performance of students As a result, 

academic results are improved because AI-powered customized learning systems provide tailored 

learning experiences which increases scholar motivation and engagement. They provide customized 

learning paths and, support a better, and more personalized learning experience (Zaharuddin et al., 

2024). 

Project-Based Online Learning: We showed that project-based online learning in combination with 

student engagement in an online course can dramatically improve academic performance. This type of 

instruction helps students engage and learn effectively as they can use what they know in real-world 

situations and have fun while doing it. This approach is especially useful in the area of entrepreneurship 

education because it provides students with theory as well as practice (Zen et al., 2022). 

These papers emphasize the need for flexible and creative instructional strategies that aim to engage 

students and support their learning outcomes. Embracing case-based learning, online delivery, 

gamification, AI, and project-based approaches each with its own pros and cons  can inform educators 

looking for ways to improve learning outcomes in a range of international settings. 

Future Direcctions 

Given these scenarios, the birth of AI tutoring is becoming critical in mask for each student, one AI 

tutoring program as AI and machine learning will improve the traditional education and promote 

personalized and adaptive learning in various educational settings. AI technologies, in particular, like 
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intelligent tutoring systems (ITS), adaptive learning platforms, or generative AI, have successfully 

changed conventional educational methods into more active and student-centered approaches. 

Large language models and AI-enabled tools, in general, enhances personalized learning and the 

provision to adapt and generate personalized content and feedback to every learner (Babu et al., 2023). 

They analyze data from every student and interaction to tailor individualized learning pathways to 

ensure that all learners can learn at their own pace and learn in ways that best suit their needs for optimal 

academic performance (Mustafa, 2024). 

Future research and development in AI tutoring focuses on enhancing current system capabilities and 

overcoming limitations and challenges. The convergence of multimodal AI, combining visual, auditory 

and textual inputs, for instance, is likely to increase the interactivity and engagement of educational 

technologies (Maity & Deroy 2024). In addition, in response to recent critiques suggesting a lack of 

attention to the emotionality behind many learning contexts, projects targeting emotional intelligence 

in tutoring systems seek to bridge the emotional and motivational aspects of learning to offer nature-

aligned support to students [6, 7]. However, these developments have also resulted in ethical challenges, 

especially with regards to data privacy and algorithmic bias that need to be cautiously addressed to 

promote responsible and fair adoption of AI (Ou, 2023; Storey & Wagner, 2023). 

Integration of AI with other educational technologies such as VR/AR offers great opportunities for 

developing virtual environments for learning that will also help engage students and create real object 

handling in a context closer to the real world (Storey & Wagner 2024). The use of AI to track progress 

and performance of learners enables the data-driven choices that can then be used for further 

customizing instructional strategies and creating a fulfilling learning environment (Kayyali, 2024). 

In short, the future of AI in education points towards greater personalization, better interoperability with 

various technologies, and with development of solutions for the ethical challenges. The focus: to 

develop adaptive, accessible, and engaging learning experiences that allow for learning outcomes to be 

improved and to be processed in a responsible manner where responsible AI-enhanced resources are 

used to serve the needs of all learners (Chen, 2024; Young, 2024). 

Conclusion: 

The research emphasises the importance of increasing dialogue between teachers and policy-

makers to better translate the research and improve policy. As lack of communication and engagement 

with researchers is commonly observed by policymakers, this exemplifies the need to establish 

strategies to spread and implement research outcomes (White, 2016). This study contributes to an 
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emerging body of research about inclusive education through systematic review materials and methods. 

(Yang et al.2025) outlines an integrated framework EducationEquityResearchVarious international and 

national contexts have recently drawn attention to the fundamental principles of inclusive education, 

not only in relation to people with disabilities, but also as an overarching model of education for all. At 

the same time, homeless students also academic risk and resilience has been discussed and target school 

strategies and targeted interventions have been recommended (Masten et al., 2015). 

The results underscore the vital role of educational policies in informing classroom practices and the 

potential for systemic change through policy levers. In the case of educators, embedding research in 

teaching approaches can be a bridge to connect academic knowledge with the practice–based aspect of 

their work especially in niche areas like inclusive education. Policymakers need to nourish spaces for 

research use through collaborative strategies to increase the nature of ability to use research evidence 

(Uzochukwu et al., 2016; Yang et al., 2025). Finally, disparities in education can only be remedied if 

multiple constituencies are included in the policy formulation and implementation stages (Newman & 

Elbourne, 2004; Woulfin et al., 2015). In addition to this, we recommend future work exploring the 

dynamics that underpin researcher–practitioner–policy interplay to create strong models that promote 

the use of research in policy and practice. In addition, it is vital to assess the sustainability of inclusive 

education models, and the success of outreach approaches to connect research and policy (White, 2016; 

Yang et al., 2025). It could also be useful to explore the application of academic guidelines and reporting 

standards (e.g., REPOSE) to improve accessibility and usefulness of educational research (Newman & 

Elbourne, 2004). Research on how vulnerable student populations cope and do well despite educational 

risk could provide important information informing policy strategies to buffer educational risk (Masten 

et al., 2015). 
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