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Artificial Intelligence (AI) has emerged as one of the most transformative technological innovations influencing educational development, curriculum design, and curriculum implementation globally. AI refers to computational systems capable of simulating human intelligence through reasoning, learning, prediction, language processing, and adaptive decision-making. Contemporary AI systems integrate machine learning, deep learning, natural language processing, robotics, generative AI, and predictive analytics to support intelligent automation and personalized interaction. The historical development of AI can be traced to the 1956 Dartmouth Conference, where researchers formally introduced the concept of machine intelligence. Since then, AI has evolved from symbolic reasoning and rule-based systems toward data-driven, adaptive, and autonomous technologies supported by cloud computing, big data analytics, mobile communication systems, and advanced computational infrastructures. Recent technological advancements, particularly after 2015, have accelerated the integration of AI into education, healthcare, governance, communication, and economic development worldwide (Cukurova, 2024; Al-Amin et al., 2024).

The conceptualization of AI has evolved significantly from earlier automation-oriented perspectives toward broader socio-technical and human-centered interpretations. Earlier symbolic AI approaches focused primarily on logical rules and programmed instructions, whereas contemporary AI increasingly emphasizes adaptive learning, predictive analysis, neural networks, and intelligent human–machine collaboration. Scholars distinguish between narrow AI, designed for specialized tasks, and Artificial General Intelligence (AGI), which theoretically possesses broad human-like cognitive abilities. Additionally, hybrid intelligence frameworks conceptualize AI as a collaborative partner augmenting human creativity, reasoning, and decision-making rather than replacing human intelligence entirely. Modern AI systems therefore function not merely as computational tools but as integrated digital ecosystems influencing communication, knowledge production, governance, and educational transformation. These developments have significantly expanded AI’s influence on educational planning, teaching methodologies, learner engagement, and curriculum innovation globally (Latif et al., 2023; Cukurova, 2024).

Several AI models and technological approaches currently shape educational development worldwide. Machine learning algorithms enable systems to identify patterns, make predictions, and improve performance through experience without explicit programming. Deep learning models utilize multilayered neural networks capable of processing complex datasets related to speech, images, and language. Intelligent Tutoring Systems (ITS) provide adaptive and personalized instructional support comparable to one-to-one tutoring, while expert systems emulate specialized human expertise through rule-based reasoning and knowledge databases. Generative AI systems such as ChatGPT and Gemini support content creation, lesson planning, academic writing, language translation, and interactive learning. Additionally, predictive analytics and learning analytics systems enable institutions to monitor learner progress, identify at-risk students, and support evidence-based educational planning. These AI models collectively contribute to more personalized, adaptive, and data-driven educational systems capable of addressing diverse learner needs and emerging workforce demands (Owoc et al., 2021; Perkins et al., 2023).

AI has become increasingly integrated into global educational development programs because of its substantial contributions to educational quality, accessibility, relevance, and effectiveness. AI-supported educational platforms facilitate personalized learning experiences by adapting instructional materials, pacing, and assessment according to learners’ cognitive levels, preferences, and performance patterns. Intelligent tutoring systems provide immediate feedback and targeted instructional support that improve learner engagement, motivation, and academic achievement. AI also assists teachers by automating repetitive administrative tasks such as grading, attendance management, and curriculum organization, thereby enabling educators to focus more effectively on instructional quality and learner support. Researchers increasingly report that AI-enhanced educational environments strengthen critical thinking, problem-solving abilities, learner participation, and collaborative learning experiences across multiple disciplines including mathematics, science, language learning, and professional education (Almasri, 2024; Mustafa et al., 2024).

AI integration has also significantly improved educational access and inclusiveness, particularly within underserved and marginalized communities. Many low-income countries and rural educational environments continue to face shortages of qualified teachers, educational materials, and institutional infrastructure. AI-supported online learning platforms, mobile learning applications, virtual classrooms, and educational chatbots help overcome geographical and institutional barriers limiting access to education. During the COVID-19 pandemic, AI-enhanced digital learning systems became particularly important for maintaining educational continuity through remote instruction and virtual collaboration. AI-powered assistive technologies such as speech recognition, text-to-speech systems, captioning, and adaptive interfaces further support learners with disabilities and multilingual backgrounds. Consequently, AI contributes substantially to democratizing educational opportunities and promoting inclusive participation in digitally mediated learning environments. However, researchers emphasize that effective expansion of access requires reliable internet connectivity, affordable technological infrastructure, and equitable digital policies (Rojas & Chiappe, 2024; UNESCO, 2023).

Educational relevance has also been strengthened through AI-supported curriculum modernization and competency-based learning approaches. Contemporary labor markets increasingly require digital literacy, computational thinking, creativity, problem-solving, communication, and AI-related competencies. Educational systems worldwide are therefore redesigning curricula to align learning experiences with rapidly changing technological and socio-economic realities. AI-supported educational platforms facilitate coding, robotics, data literacy, project-based learning, and interdisciplinary problem-solving activities that prepare learners for participation in knowledge-based economies. AI-driven predictive analytics additionally support educational planning by identifying future workforce trends and emerging skill requirements. Researchers argue that AI-enhanced educational systems contribute significantly to preparing learners for lifelong learning, innovation, and participation within digitally transformed societies characterized by automation and continuous technological change (Weng et al., 2024; OECD, 2023).

AI technologies have also transformed curriculum development, curriculum design, and curriculum implementation globally. Traditional curricula often emphasized standardized content delivery and teacher-centered instruction, whereas AI-enhanced curriculum models increasingly prioritize learner-centered, adaptive, and competency-based educational approaches. AI-driven curriculum systems analyze learner performance, cognitive patterns, interests, and progress to personalize instructional experiences and improve educational responsiveness. Intelligent tutoring systems, generative AI applications, educational robotics, augmented reality, and virtual simulations support interactive and experiential learning environments that promote creativity, collaboration, and active learner participation. Additionally, AI-supported curriculum implementation enables continuous curriculum adaptation through real-time analysis of educational outcomes and learner engagement patterns. Consequently, AI contributes significantly to improving curriculum flexibility, scalability, and relevance within contemporary educational systems (Jaramillo & Chiappe, 2024; Celik et al., 2024).

One of the major educational contributions of AI-integrated curricula involves strengthening creativity and innovation among learners. Generative AI technologies facilitate brainstorming, multimedia production, storytelling, coding projects, and creative problem-solving activities that encourage imaginative thinking and experimentation. AI-supported gamified learning environments and educational robotics also enhance learner motivation and innovation through interactive and collaborative experiences. Researchers increasingly emphasize that AI-enhanced curricula create flexible learning ecosystems capable of supporting divergent thinking, inquiry-based learning, and interdisciplinary exploration more effectively than traditional rigid instructional models. Such educational approaches are particularly important within contemporary societies where innovation, adaptability, and creative problem-solving constitute essential competencies for economic competitiveness and social participation (Gómez Niño et al., 2024; Shabani, 2022).

AI-supported curricula additionally contribute significantly to the development of critical thinking and problem-solving skills. Adaptive learning systems challenge learners with progressively complex tasks aligned with their cognitive development and learning needs. AI-powered simulations, project-based learning environments, and inquiry-driven instructional activities encourage learners to analyze information critically, evaluate evidence, develop arguments, and solve authentic real-world problems. Computational thinking approaches integrated into AI curricula also strengthen logical reasoning, algorithmic thinking, and analytical decision-making abilities. Researchers increasingly argue that AI-enhanced educational systems should not merely automate answers but rather support reflective learning, independent inquiry, and evidence-based reasoning necessary for responsible participation in contemporary information societies (Celik et al., 2024; Rapti et al., 2026).

Teacher education and professional development have also been significantly transformed through AI integration. AI-supported teacher training programs increasingly utilize learning analytics, adaptive professional learning platforms, virtual simulations, and generative AI tools to strengthen pedagogical competence, instructional innovation, and technological literacy among educators. AI-powered systems provide personalized feedback concerning classroom management, instructional effectiveness, learner engagement, and assessment practices. Teachers also utilize AI technologies for lesson planning, instructional material development, classroom analytics, and educational research activities. Additionally, AI-supported online professional learning communities facilitate collaboration, resource sharing, and continuous professional development among educators globally. Researchers emphasize that AI contributes significantly to improving teacher preparedness, instructional quality, and evidence-based pedagogical decision-making across both formal and informal educational contexts (Holmes et al., 2022; UNESCO, 2023).

Despite these substantial contributions, AI integration in educational development and curriculum implementation also presents persistent challenges and limitations. One major challenge concerns the digital divide between technologically advanced educational environments and resource-constrained schools and communities. Many educational institutions, particularly within low-income countries and rural regions, continue to lack reliable electricity, internet connectivity, digital devices, and technical expertise necessary for effective AI implementation. Consequently, unequal access to AI technologies risks widening existing educational inequalities rather than reducing them. Furthermore, algorithmic bias within AI systems may reinforce social inequalities associated with language, culture, gender, disability, or socio-economic status if systems are trained on biased or non-representative datasets. These challenges demonstrate that equitable AI integration requires substantial investment in digital infrastructure, institutional readiness, and inclusive educational policies (Alshahrani et al., 2024; UNESCO, 2023).

Ethical concerns constitute another significant challenge associated with AI integration in educational systems. AI-supported learning environments often collect extensive learner data related to academic performance, behavior, communication patterns, and personal characteristics, thereby raising concerns regarding privacy, surveillance, data ownership, and informed consent. Additionally, generative AI systems may facilitate plagiarism, academic dishonesty, misinformation, and superficial learning if students excessively depend on automated content generation without critical reflection or independent analysis. Researchers also warn that overreliance on AI-generated responses may weaken learners’ creativity, memory retention, analytical reasoning, and authentic problem-solving abilities. Consequently, educational institutions increasingly emphasize the importance of AI literacy, digital ethics, critical technological awareness, and responsible AI governance frameworks addressing transparency, accountability, and learner protection within AI-enhanced educational systems (Holmes et al., 2022; Chiu et al., 2023).

Another important challenge involves the risk of “deskilling” teachers and learners through excessive automation and technological dependency. Some studies indicate that learners who rely heavily on AI-generated outputs often demonstrate weaker conceptual understanding and reduced intellectual engagement compared to learners actively involved in reflective analysis and independent inquiry. Similarly, educators may become overly dependent on automated instructional planning and assessment systems, potentially reducing pedagogical creativity, professional judgment, and human interaction within learning environments. Researchers therefore emphasize that AI should function as a supportive educational partner enhancing rather than replacing human creativity, empathy, reflective reasoning, and meaningful pedagogical relationships. Balanced AI integration strategies remain essential for preserving authentic learning experiences and educational integrity within digitally transformed educational systems (Anthropic Research, 2025; MIT Media Lab, 2025).

Several facilitating variables and success factors determine effective AI utilization in educational development and curriculum implementation globally. Robust digital infrastructure including reliable internet connectivity, cloud computing services, electricity, and digital devices constitutes a foundational requirement for sustainable AI integration. Teacher digital competence, AI literacy, institutional leadership, stakeholder collaboration, and supportive policy frameworks also significantly influence successful implementation processes. Governments increasingly prioritize investment in STEM education, digital transformation initiatives, teacher training, and AI literacy programs to strengthen educational readiness for AI-driven societal changes. Additionally, interdisciplinary collaboration among policymakers, educators, researchers, technology developers, and communities contributes to more contextually relevant and ethically responsible AI integration strategies. Researchers emphasize that successful AI implementation depends not only on technological sophistication but also on pedagogical alignment, institutional adaptability, ethical governance, and human-centered educational design (OECD, 2023; UNESCO, 2021).

Globally, educational systems increasingly recognize AI literacy and digital citizenship as essential components of twenty-first-century education. Many countries are revising curricula and educational policies to incorporate computational thinking, coding, robotics, ethical AI use, and digital problem-solving competencies across primary, secondary, and higher education levels. UNESCO, OECD, and other international organizations advocate responsible AI integration emphasizing inclusiveness, fairness, sustainability, and human rights protections. Educational policymakers also increasingly recognize the importance of preparing learners not only to utilize AI technologies but also to critically evaluate their societal implications, ethical challenges, and governance requirements. Consequently, AI integration increasingly influences not only classroom instruction but also broader educational reform agendas, curriculum modernization efforts, workforce preparation strategies, and national development policies worldwide (UNESCO, 2023; OECD, 2023).

In conclusion, Artificial Intelligence has become a transformative force significantly influencing educational development, curriculum design, curriculum implementation, and teacher professional development globally. AI-supported educational systems enhance educational quality, accessibility, inclusiveness, relevance, and effectiveness through personalized learning, intelligent tutoring systems, adaptive assessment, predictive analytics, generative AI, and collaborative digital learning environments. AI-integrated curricula strengthen creativity, critical thinking, communication, collaboration, problem-solving, and digital literacy competencies essential for participation in contemporary knowledge societies and innovation-driven economies. Nevertheless, substantial challenges remain concerning digital inequality, algorithmic bias, privacy, academic integrity, ethical governance, and technological dependency. Future educational systems must therefore adopt balanced, human-centered, and ethically responsible AI integration strategies capable of maximizing educational opportunities while safeguarding equity, inclusiveness, learner well-being, and pedagogical integrity within increasingly interconnected and digitally transformed global societies.
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Artificial Intelligence (AI) has evolved from a theoretical scientific concept into one of the most transformative technologies of the twenty-first century. The historical foundations of AI can be traced to early philosophical and mathematical inquiries concerning human reasoning, logic, and computation. During the mid-twentieth century, advances in computer science, cybernetics, and information theory established the intellectual basis for AI systems. The term “Artificial Intelligence” was formally introduced during the 1956 Dartmouth Conference, where researchers envisioned machines capable of simulating human intelligence. Early AI research focused on symbolic reasoning, problem-solving, and rule-based systems. However, limitations in computational power and data availability slowed progress during the so-called “AI winters.” Since the 2010s, the rapid growth of big data, cloud computing, advanced algorithms, and high-performance computing devices has accelerated AI development across multiple sectors including education, healthcare, industry, finance, and communication technologies. Contemporary AI now operates as an integrated component of broader Information and Communication Technology (ICT) ecosystems and emerging digital infrastructures (Schmidhuber, 2007; Al-Amin et al., 2024).

The historical development of AI is inseparable from the evolution of computing devices and software technologies. Early computers such as ENIAC and UNIVAC created opportunities for automated computation, while programming languages like LISP and Prolog enabled symbolic AI development during the 1960s and 1970s. During the 1980s, expert systems became prominent because they could emulate specialized human decision-making through knowledge bases and inference engines. Nevertheless, limited storage capacity, weak processing speed, and inadequate software adaptability constrained AI performance. The emergence of personal computers, graphical user interfaces, and networked systems during the 1990s significantly improved computational accessibility. In the twenty-first century, AI increasingly relied on advanced hardware including Graphics Processing Units (GPUs), cloud servers, mobile devices, and edge computing systems. Simultaneously, software frameworks such as TensorFlow, PyTorch, and Scikit-learn facilitated machine learning and deep learning innovations. Consequently, AI shifted from isolated laboratory experiments toward large-scale real-world applications integrated into global ICT infrastructures (Korosec-Serfaty et al., 2026).

Artificial Intelligence is fundamentally interconnected with ICT because both technologies depend on data generation, communication networks, software systems, and digital infrastructures. ICT provides the communication platforms, databases, internet connectivity, and information-sharing environments necessary for AI operations. In return, AI enhances ICT systems through automation, predictive analytics, intelligent decision-making, and adaptive communication processes. Modern ICT facilities such as broadband internet, cloud computing, mobile communication systems, and digital storage platforms create the technological ecosystem in which AI applications flourish. AI-driven ICT systems are now capable of performing natural language processing, image recognition, speech synthesis, and automated customer support. Smart communication platforms, intelligent search engines, and virtual assistants demonstrate the close convergence between AI and ICT technologies. Research increasingly highlights that AI has become an essential pillar of digital transformation because it strengthens efficiency, scalability, and responsiveness within ICT-enabled institutions and organizations (Peng & Li, 2026).

The emergence of machine learning and deep learning represents a major milestone in the historical evolution of AI. Machine learning enabled computers to learn from data patterns without explicit programming, while deep learning introduced neural network architectures inspired by human cognitive structures. The growth of big data and high-speed internet connections significantly accelerated these developments. Between 2015 and 2025, AI systems achieved unprecedented success in speech recognition, language translation, autonomous systems, and medical diagnostics due to deep learning techniques. Neural networks, convolutional neural networks, and transformer models revolutionized image processing and language modeling. The development of generative AI systems such as ChatGPT and Gemini demonstrated the capacity of AI to generate human-like text, images, and multimedia content. These advancements illustrate the strong interrelationship between AI algorithms, advanced software engineering, cloud-based computing facilities, and modern ICT networks (Al-Amin et al., 2024).

Cloud computing has played a transformative role in the expansion of AI technologies across the world. Historically, AI systems required expensive local computing infrastructures that limited accessibility to large organizations and research institutions. However, cloud computing introduced scalable, flexible, and cost-effective computational resources accessible through the internet. Major technology companies developed cloud-based AI services capable of supporting machine learning, data analytics, and intelligent automation. Cloud computing platforms provide data storage, computational power, and software services that enable organizations to train and deploy sophisticated AI models. AI and cloud computing now function symbiotically because AI applications depend heavily on cloud infrastructures for real-time processing and large-scale data management. Furthermore, edge computing and distributed computing technologies have emerged to complement cloud systems by processing data closer to users and devices, thereby improving speed and reducing latency in AI-driven applications (Bouncken & Vogt, 2026).

The Internet of Things (IoT) has further strengthened the relationship between AI and ICT infrastructures. IoT refers to interconnected devices capable of collecting, transmitting, and exchanging data through digital networks. Smart homes, wearable devices, industrial sensors, and connected vehicles generate enormous quantities of real-time information. AI technologies analyze this data to support predictive maintenance, intelligent automation, personalized services, and smart decision-making processes. AI-enabled IoT systems are widely applied in healthcare monitoring, smart agriculture, transportation management, and industrial manufacturing. The integration of AI and IoT has also contributed significantly to the emergence of Industry 4.0, characterized by cyber-physical systems, automation, and intelligent production processes. Researchers argue that AI-driven IoT ecosystems improve operational efficiency, reduce human error, and facilitate sustainable resource management. This convergence illustrates how AI increasingly operates as part of interconnected digital environments rather than as an independent technological system (Adere et al., 2026).

Another important technological linkage involves AI and blockchain technologies. Blockchain systems provide decentralized, transparent, and secure digital records, while AI contributes intelligent data analysis, automation, and predictive capabilities. The combination of AI and blockchain has created new opportunities in cybersecurity, financial technologies, supply chain management, and digital identity verification. AI systems can detect fraudulent transactions, automate smart contracts, and strengthen blockchain-based decision-making processes. Simultaneously, blockchain enhances AI transparency and accountability by maintaining immutable records of data transactions and algorithmic decisions. Scholars emphasize that integrating AI with blockchain may address concerns regarding privacy, trust, and data integrity in digital systems. Moreover, the convergence of AI, blockchain, and quantum computing represents an emerging frontier in technological innovation, particularly in secure communication systems and advanced cryptographic infrastructures (Adere et al., 2026).

The relationship between AI and advanced communication technologies has also transformed modern societies. Fifth-generation (5G) communication systems and emerging sixth-generation (6G) technologies provide high-speed, low-latency connectivity essential for AI-driven applications. Autonomous vehicles, smart cities, robotics, and intelligent healthcare systems rely heavily on advanced wireless communication infrastructures. AI optimizes network traffic management, resource allocation, and predictive maintenance in telecommunications systems. Additionally, AI contributes to intelligent routing, network security, and real-time data processing within digital communication environments. The expansion of mobile computing devices such as smartphones, tablets, and wearable technologies has accelerated AI accessibility worldwide. AI-powered mobile applications now support voice recognition, language translation, biometric authentication, and personalized digital services. Consequently, communication technologies and AI systems have become deeply interconnected components of modern digital ecosystems (Ye et al., 2026).

Artificial Intelligence has also become strongly linked with robotics and automation technologies. Historically, industrial automation relied on fixed programming systems with limited adaptability. Modern AI-driven robotics, however, integrates computer vision, sensor technologies, machine learning, and natural language processing to enable autonomous operations and adaptive learning. Intelligent robots are increasingly utilized in manufacturing, logistics, healthcare, agriculture, and defense sectors. Autonomous vehicles and drones exemplify AI-powered robotic systems capable of environmental perception and independent decision-making. Advances in embedded systems, sensor devices, and intelligent software architectures have enhanced robotic efficiency and precision. Furthermore, AI-supported robotics contributes to hazardous task management, disaster response, and medical surgery. The historical evolution of robotics demonstrates how AI technologies increasingly depend on interdisciplinary integration involving mechanical engineering, ICT systems, software development, and advanced computational infrastructures (Lu et al., 2017).

The integration of AI with educational technologies represents another significant dimension of its historical development. AI-driven educational systems support personalized learning, adaptive assessment, automated feedback, and intelligent tutoring systems. Learning management systems increasingly incorporate AI algorithms to analyze student behavior, predict learning challenges, and recommend individualized instructional resources. During the COVID-19 pandemic, AI-supported digital education platforms became particularly important in facilitating remote learning and virtual collaboration. Generative AI technologies now assist students and educators in content creation, language translation, academic writing, and research support. Researchers note that AI integration into education contributes to improved accessibility, engagement, and efficiency in teaching and learning processes. Nevertheless, concerns persist regarding academic integrity, ethical use, data privacy, and inequalities in digital access across different socio-economic contexts (Pacheco-Olea & Villacís-Macías, 2026; Yang et al., 2025).

Artificial Intelligence is increasingly associated with environmental sustainability and smart energy systems. AI technologies support climate modeling, renewable energy optimization, smart grid management, and environmental monitoring. Intelligent systems analyze large environmental datasets to improve forecasting, resource management, and disaster prevention strategies. AI-enabled energy networks can optimize electricity distribution, reduce waste, and enhance energy efficiency. Additionally, AI contributes to sustainable urban planning through smart transportation systems, intelligent waste management, and environmental monitoring infrastructures. However, scholars also caution that AI systems consume substantial computational resources and energy, particularly during large-scale model training processes. Therefore, balancing AI innovation with sustainable technological practices remains an important global challenge. The convergence of AI with green technologies demonstrates its growing role within broader socio-technical systems addressing environmental and developmental goals (Ye et al., 2026).

The rise of generative AI and agentic AI systems represents the latest stage in the historical evolution of Artificial Intelligence. Generative AI systems create text, images, audio, and videos through sophisticated neural network architectures trained on extensive datasets. Agentic AI extends these capabilities by enabling autonomous planning, reasoning, and task execution with limited human supervision. These technologies are reshaping business operations, education, scientific research, healthcare, and creative industries. At the same time, they raise ethical concerns regarding misinformation, intellectual property, labor displacement, algorithmic bias, and governance. Policymakers, researchers, and international organizations increasingly emphasize the need for responsible AI governance frameworks that ensure transparency, accountability, inclusiveness, and ethical compliance. The growing influence of multinational technology corporations in AI development further intensifies debates concerning regulation, equity, and digital sovereignty within the global technological landscape (Li, 2026).

In conclusion, the historical development of Artificial Intelligence reflects a progressive convergence of computational theories, ICT infrastructures, software engineering, communication systems, and emerging digital technologies. From its early conceptual foundations in logic and symbolic reasoning, AI has evolved into a transformative technological force deeply integrated with cloud computing, IoT, blockchain, robotics, telecommunications, educational technologies, and sustainable energy systems. The rapid advancement of computing devices, high-speed networks, data analytics, and intelligent software frameworks has accelerated AI applications across virtually every sector of society. Contemporary AI systems no longer function independently but rather as interconnected components within complex socio-technical ecosystems. Despite remarkable achievements, significant challenges remain concerning ethics, governance, privacy, digital inequality, and sustainability. Future AI development will likely depend on interdisciplinary collaboration, responsible innovation, and equitable technological governance to maximize societal benefits while minimizing risks associated with intelligent digital transformation (Bouncken & Vogt, 2026; Li, 2026).
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Artificial Intelligence (AI) refers to the capability of computer systems and digital machines to perform tasks that normally require human intelligence, including reasoning, learning, problem-solving, language understanding, decision-making, and pattern recognition. Contemporary conceptualizations of AI extend beyond simple automation and encompass adaptive systems capable of learning from data and improving performance over time. Scholars define AI as an interdisciplinary field integrating computer science, mathematics, cognitive psychology, neuroscience, data analytics, and engineering to create intelligent systems that mimic or augment human cognitive processes. Modern AI includes machine learning, deep learning, natural language processing, robotics, expert systems, and generative AI models. Since 2015, rapid advancements in computational power, cloud computing, and big data analytics have transformed AI from a specialized research area into a mainstream technological infrastructure influencing education, healthcare, industry, communication, and governance. Researchers increasingly conceptualize AI not merely as a tool but as a socio-technical ecosystem embedded within digital transformation processes and human–machine interaction systems (Cukurova, 2024; Al-Amin et al., 2024). 

The conceptualization of AI has evolved significantly over time. Earlier approaches emphasized symbolic AI, also known as “Good Old-Fashioned AI” (GOFAI), which relied on logical rules, symbolic representations, and programmed instructions to emulate human reasoning. This approach dominated AI research during the mid-twentieth century and led to the development of expert systems and rule-based applications. However, symbolic AI faced limitations in handling uncertainty, contextual interpretation, and large-scale data processing. Consequently, contemporary AI increasingly emphasizes connectionist and data-driven models such as artificial neural networks and machine learning algorithms. Machine learning enables systems
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