
__________________________________________________________________________________________ 

Annals of  “Constantin Brâncuşi” University of  Târgu Jiu, Education Sciences Series, ISSN 1844-7031,  
No. 2/2025 

  __________________________________________________________________________________ 

 

THE EVOLUTION OF TEACHING AND LEARNING WITH 

ARTIFICIAL INTELLIGENCE 

PĂSTAE OANA-MARIA Ph.D. Assoc. Prof. 

“Constantin Brâncuși” University of Târgu Jiu 

 

Abstract:This paper explores the transformative impact of Artificial Intelligence (AI) on modern education, 

highlighting its role in reshaping traditional teaching and learning models. It examines the shift from a “push” 

system—where knowledge is delivered in a fixed, teacher-centered manner—to a “pull” system, where learners 

actively seek and engage with personalized, on-demand content. Through mechanisms such as personalization, 

automation, and human augmentation, AI enhances pedagogical practices, supports differentiated instruction, 

and empowers both teachers and students. The second part discusses the integration of AI-powered tools—from 

intelligent tutoring systems to immersive technologies—and outlines the key benefits these innovations bring, 

including greater efficiency, inclusivity, and learner engagement. Finally, this article presents emerging 

technologies in education, their impact on pedagogical models, and the resulting benefits and challenges for 

learners and teachers such as personalized learning experiences (facial recognition, Khan Academy, Duo 

Lingo), adaptive assessments, intelligent tutoring systems, AI assistants (Alexa, Siri, and Google Assistant), 

automation of assessment, Virtual Reality (VR), Augmented Reality (AR), Mixed Reality (MR) and Extended 

Reality (ER).  
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1. Introduction 

Technology has fundamentally reshaped the landscape of education, one of the most 

significant changes being the vastly increased access to learning. In the medieval era, 

educational resources like books were scarce, and only a privileged few could pursue formal 

education, often requiring travel to distant centers of learning. Today, the Internet offers instant 

access to an immense array of resources—books, videos, audio files, and images—making 

information widely and easily available. Platforms such as Khan Academy, MOOCs, podcasts, 

and online degree programs have created global avenues for formal education. Thanks to 

technology, the reach of educational opportunities is broader than ever before. 

From the printing press to the internet, each wave of technological innovation has 

reshaped education. In the 21st century, Artificial Intelligence (AI) stands as the most 

transformative force yet. Unlike past tools, AI does not just enhance delivery, it redefines how 

knowledge is accessed, personalized, and applied. 
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We have entered a time when the key educational challenge is not accessing information, 

but accessing it wisely. Discerning, evaluating, and synthesizing information has become more 

important than simply possessing it. AI tools now help learners not only retrieve content but 

also process and contextualize it, marking a profound shift in the educational paradigm. 

Technology serves as a powerful catalyst for educational innovation by simplifying the 

creation of teaching materials, fostering collaborative and self-directed learning, and supporting 

personalized instruction. As the Internet becomes ever more accessible and smart devices 

proliferate, we are entering an era of learning that is truly "anytime, anywhere." The challenge 

now lies with instructional designers and educators to harness these technological advancements 

to create inclusive, efficient, and impactful learning experiences for all. 

The term "artificial intelligence" was first introduced in 1956 by John McCarthy, a 

professor at Dartmouth College, who organized a landmark workshop aimed at developing 

machines capable of reasoning and understanding human language. This event marked the 

formal beginning of AI as a field of study. 

Although AI research initially advanced quickly, interest waned for several decades until 

the 1990s, when improvements in computing power led to a revival, particularly in areas like 

machine learning and neural networks. A major breakthrough came in 2022 with the public 

release of ChatGPT, which demonstrated remarkable abilities in natural language processing 

and generation. This milestone significantly accelerated interest and development in AI 

technologies. 

By 2023, the spotlight in both technology and education had shifted to generative AI, 

driven by the widespread adoption of ChatGPT and similar tools.  

In the following sections, we will explore the evolution of AI in education, examining 

its past developments, current applications, and future trends. By gaining a comprehensive 

understanding of AI in education, we can better appreciate its transformative potential and the 

opportunities it presents for learners, teachers, and educational institutions. 
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2. Literature review  

 

Several recent studies were conducted to synthesize the findings of studies that 

employed AI functions to enhance learning a foreign language.  

Maity, S., & Deroy, A. (2024) explored generative AI-enhanced text-based games for 

language learning by utilizing ChatGPT and modifying an early version of Colossal Cave 

Adventure to generate contextually appropriate responses, making the game more interactive 

and engaging. The method involved creating a tailored model to emulate the original game, 

followed by iterative refinements. Play through-based comparisons revealed that the model 

successfully reproduced the game’s core mechanics while introducing dynamic content and 

contextual hints, enhancing the overall gaming experience. At the same time, the model’s 

nondeterministic nature showed benefits in the context of language generation while introducing 

challenges, such as inconsistencies in the progression of language complexity. 

Xu, Guanyao & Yu, Aiqing & Liu, Lin (2025) provided a comprehensive evaluation of 

AI’s effectiveness in second language acquisition (SLA) in their paper called “A meta-analysis 

examining AI-assisted L2 learning”. The results of the moderator analysis revealed that AI-

assisted L2 learning was more beneficial in developing receptive skills than productive skills; 

AI technologies excelled at building learners’ vocabulary skills compared to other language 

skills; the effectiveness of AI-assisted L2 learning was higher in an in-class context than in an 

out-of-class context; IMALL was more impactful for L2 learning than ICALL; and there was 

no significant difference in the effectiveness of AI technology intervention for L2 learning 

between K-12 and college learners. 

Li, Haoyang & Fan, Xing & Liang, Jing (2025) examined the Squirrel AI intelligent 

adaptive homework system which is an intelligent adaptive teaching resource cloud platform 

that provides educational resources for teachers and students in China. In terms of teaching 

resources, the content of the Squirrel AI intelligent adaptive homework system can be 

synchronously applied to the intelligent adaptive learning system, lesson preparation system, 

evaluation system, and homework system. 
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VR has the potential to significantly enhance education by offering engaging, interactive 

simulations that make previously inaccessible experiences more accessible in the classroom. 

Radianti et al. (2020) consider that VR holds the promise of democratizing learning by providing 

accessible, immersive virtual field trips and cultural exchanges, helping students overcome 

geographical or socioeconomic barriers. Moving beyond the fully immersive environments of 

virtual reality (VR), augmented reality (AR) integrates digital content directly into the physical 

world. Rather than creating a completely virtual space, AR overlays virtual elements onto real-

world surroundings. Alzahrani (2020) presents a systematic review analyzing the benefits and 

challenges of using Augmented Reality (AR) in e-learning environments. The study concludes 

that while AR significantly enhances learner engagement, interactivity, and knowledge 

retention, its widespread adoption is hindered by technical limitations, usability issues, and 

integration challenges within existing educational systems. 

Areej Banjar, Xuanhui Xu, Muhammad Zahid Iqbal, Abraham Campbell (2023) 

reviewed studies published in English from 2017−2021. The majority of these mixed reality 

studies concentrated more on 3D manipulation, visualization, and understanding of the 3D 

object layers and components than procedural learning using HoloLens. Of the selected studies, 

53% were in the medical and health sciences, particularly in anatomy, followed by 34% in 

engineering education, which suggests that these fields are more open to the use of MR for 

educational purposes than theoretical disciplines such as the humanities and social sciences. Of 

the 12 studies, 9 used augmented reality via head-mounted displays, and 5 used mobile mixed 

reality showing that mixed reality has the potential to enhance learning experiences in higher 

education. 

Yuma Ota et al. (2024) examined whether educational methods utilizing extended reality 

(XR) improve pre-registration nursing students' knowledge, skills, confidence, and satisfaction 

compared with traditional methods and concluded that XR may be a viable teaching strategy for 

improving knowledge, skills, and satisfaction acquisition. In particular, immersive VR improves 

knowledge, skills, and satisfaction and can complement pre-registration nursing students' 

traditional education methods.  
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3. From Push to Pull educational system: A Paradigm Shift 

The education system is undergoing a profound transformation, shifting from a 

traditional "push" system of knowledge delivery to a more dynamic and responsive "pull" 

model. In the push system, learning was largely prescriptive—experts determined what students 

needed to know, delivering a fixed curriculum designed to serve learners throughout their 

professional lives. Education was teacher-centered, bound by rigid schedules, standardized 

assessments, and classroom walls. Students were passive recipients of information, with little 

room for individual exploration or personalization. 

In stark contrast, the pull system represents a learner-centric approach, where individuals 

actively seek out knowledge as and when they need it. This model empowers students to become 

self-directed learners, guided by personal interests and goals. Artificial Intelligence (AI) plays 

a pivotal role, curating personalized content and learning pathways tailored to each student’s 

needs. Learning in this paradigm is on-demand, flexible, and often mobile, breaking free from 

the traditional confines of time and place. 

Through advanced techniques such as machine learning, data-driven personalization, 

and real-time feedback loops, AI systems can adaptively modify instructional materials, 

recommend resources, and adjust learning trajectories. These mechanisms enable differentiated 

instruction and promote learner autonomy, fostering environments where students assume a 

more active role in the acquisition of knowledge. Furthermore, AI augments human capabilities 

in education by automating routine tasks (e.g., grading, scheduling), enabling teachers to 

concentrate on higher-order instructional strategies and socio-emotional support.  

This shift is not merely a change in delivery methods—it demands new pedagogical 

approaches, updated curricula, and a fundamental rethinking of what it means to be educated in 

the 21st century. Today’s education must prioritize creativity, problem-solving, and real-world 

application, preparing learners to thrive in a complex, ever-changing world. 
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4. The Transformative Role of AI in Education 

 

As education shifts from a standardized, push-based model to a more personalized and 

learner-driven pull system, AI is emerging as a central force in reimagining the purpose, process, 

and potential of learning. AI is not replacing educators it’s empowering them and transforming 

how students learn in three key ways: personalization, automation, and human augmentation. 

Personalization: Tailoring the Learning Journey 

 AI enables highly individualized learning experiences by analyzing learner data in real 

time to identify cognitive strengths, knowledge gaps, and preferred learning modalities. 

Adaptive learning systems adjust both content and pacing to suit each student's unique profile, 

creating a more intuitive and effective educational process. Intelligent recommendation engines 

further enhance personalization by suggesting targeted resources aligned with learners’ goals 

and interests. This personalized approach not only deepens conceptual understanding but also 

cultivates student agency, encouraging learners to take ownership of their educational paths. 

Automation: Reducing Instructional Burden 

 AI-driven automation significantly reduces the administrative and repetitive workload 

placed on educators, enabling them to prioritize meaningful pedagogical interactions. 

Applications include automated grading of both objective and subjective assessments, dynamic 

dashboards for monitoring student progress, and AI-powered virtual assistants capable of 

managing routine communications and classroom logistics. By streamlining these tasks, 

automation enhances instructional efficiency and liberates teachers to focus on creativity, 

empathy, and responsive teaching. 

Active Learning 

By supporting interactive, student-centered activities, such as simulations, gamified tasks, and 

adaptive quizzes, AI fosters engagement and deeper learning. Students become active 

participants rather than passive recipients of information. 
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Formative Assessment 

AI delivers real-time feedback and progress tracking, allowing both students and teachers to 

monitor understanding as it develops. This ongoing assessment helps identify misconceptions 

early and guides instructional decisions. 

Learner Autonomy 

AI-powered platforms empower students to take control of their own learning. Through guided 

exploration, adaptive resources, and personalized recommendations, learners build the 

confidence and skills needed for independent, lifelong learning. 

Collaboration 

AI facilitates peer-to-peer interaction through tools that encourage teamwork, discussion, and 

collaborative problem-solving. Whether through intelligent group formation or shared digital 

workspaces, AI supports social learning. 

Data-Driven Instruction 

Educators gain valuable insights through AI-generated data on learning behaviors, preferences, 

and outcomes. This enables evidence-based teaching strategies that are responsive and effective. 

 

5. Technological Tools Powered by AI 

The integration of AI into education is not just theoretical—it is taking shape through a rapidly 

expanding system of intelligent tools that are transforming how learning is delivered, accessed, 

and experienced. These AI-powered technologies are redefining the classroom, making 

education more accessible, responsive, and engaging for both students and educators. 

Platforms like DreamBox, Squirrel AI, and Khan Academy use AI algorithms to 

dynamically adjust content based on each student’s performance, pace, and learning style. These 

tools provide real-time support and guidance, ensuring that students are always working at the 

edge of their competence. 

AI tutors such as ChatGPT, Socratic, or Century Tech offer on-demand explanations, 

step-by-step guidance, and concept reinforcement across a range of subjects. These systems 

simulate one-on-one tutoring, making personalized support scalable and available 24/7. 
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From grading essays to evaluating short answers, AI tools like Gradescope or Turnitin 

streamline assessment processes. They provide instant feedback, identify areas for 

improvement, and help teachers manage their workload more efficiently. 

Modern LMS platforms enhanced with AI (e.g., Canvas with AI plugins or Google 

Classroom integrations) offer smart recommendations, progress analytics, and customized 

pathways. They help teachers tailor instruction and support at scale. 

Inclusive learning is boosted through tools such as speech-to-text, text-to-speech, 

translation services, and real-time captioning—powered by AI. These features support diverse 

learners, including those with disabilities or non-native language backgrounds. 

AI assistants like Jill Watson (developed at Georgia Tech) can answer common student 

questions, provide reminders, and guide users through complex platforms—reducing the burden 

on educators and enhancing the learner experience. 

Virtual Reality (VR), Augmented Reality (AR), Mixed Reality (MR) and Extended 

Reality (ER) have enabled educators to create experiential learning environments that simulate 

real-world contexts. These tools enhance engagement and retention, especially in STEM, 

medicine, and vocational training. For instance, students can conduct virtual chemistry 

experiments, explore historical reconstructions, or perform simulated surgeries, allowing for 

safe, cost-effective, and scalable hands-on experiences. 

Gamification—the application of game elements such as points, badges, levels, and 

leaderboards has also gained traction as a motivational strategy. Platforms like Classcraft and 

Kahoot integrate game mechanics into lessons to increase student engagement, motivation, and 

collaboration. Research shows that gamified environments improve not only participation but 

also cognitive and emotional investment in learning tasks. 

These technologies are not only making education more efficient and personalized, but 

they are also helping create more inclusive, equitable, and engaging learning environments. As 

AI tools continue to evolve, their integration into everyday teaching practices will become not 

just beneficial, but essential. 
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6. Conclusions 

Artificial Intelligence is no longer a futuristic concept in education it is a current and rapidly 

evolving force that redefines how learning occurs, who drives it, and what it can achieve.  

By shifting from rigid, top-down instructional methods to flexible, learner-centered systems, AI 

facilitates deeper personalization, reduces operational burdens through automation, and 

amplifies human potential via augmentation. Complemented by immersive technologies such 

as VR, AR, MR, and XR, AI offers scalable, adaptive, and inclusive pathways to knowledge.   

As we embrace these powerful tools, we are met with both extraordinary opportunities for 

innovation and serious responsibilities to ensure that AI enhances equity, ethics, and the human 

essence of education.  

The future of learning is not only more personalized and efficient—it is more connected, 

intentional, and transformative. Ultimately, AI is not merely enhancing education it is reshaping 

its very architecture. 
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