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Background and Objectives: Rapid advancements in information
technology, particularly artificial intelligence (Al), have brought about
profound transformations in education and curriculum development. The
purpose of this study was to identify the key drivers and influential events
shaping education and curriculum futures in light of Al development
through a systematic review.

Methods: Given the breadth and emerging nature of the topic, this study
adopted a systematic review approach. Persian and English language
scholarly papers published between 2021 and 2024 (1400-1403 in the
Persian calendar) were examined. A comprehensive and systematic search
was conducted across major international databases, including Web of
Science, Scopus, EBSCO, and Google Scholar, as well as reputable
publishers, such as ScienceDirect, Emerald, Taylor & Francis, Wiley, and
SAGE. To ensure adequate coverage of domestic research, the Iranian
databases, including SID and Noormags were also reviewed. Data were
analyzed using thematic analysis.

Results: The systematic review of 41 selected articles revealed substantial
thematic diversity and a notable increase in publications, particularly over
the past two years. During the data analysis process, 87 initial codes were
identified as key drivers and influencing forces affecting future education
and curriculum in the context of Al development. Following data
refinement and the removal of overlapping or irrelevant codes, 40 final
codes were retained and organized into five overarching themes: (1)
technological advancements (12 subthemes), (2) emerging educational
transformations (12 subthemes), (3) human resource empowerment (5
subthemes), (4) socio-cultural considerations (6 subthemes), and (5) legal
and policy frameworks (5 subthemes).

Conclusions: The findings indicated that expanding application of Al in
education and curriculum development necessitates the establishment of
appropriate infrastructures, targeted investment in professional
development programs, and the formulation of effective policies to ensure
the responsible and impactful use of Al, alongside the systematic
empowerment of teachers.
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EXTENDED ABSTRACT

Rapid advances in digital technologies, particularly artificial intelligence (Al), have led
educational systems worldwide to confront profound, complex, and multi-layered
transformations. Among the various components of education, teaching and curriculum have
increasingly become subject to both direct and indirect influences of Al development. On the
one hand, Al is recognized as a key driver of the Fourth Industrial Revolution; on the other
hand, its growing penetration into social, economic, cultural, and professional domains has
positioned education as a strategic arena for conscious engagement with the future. Under these
conditions, educational systems are compelled to reconsider their roles, objectives, and
functions, and to redesign curricula in alignment with technological transformations and
emerging societal needs.

Within this context, educational and curriculum futures studies have gained heightened
significance. This approach enables the identification of key drivers and critical events shaping
future trajectories, thereby facilitating the exploration of possible, probable, and preferable
futures. By doing so, futures studies support policymakers, curriculum designers, and other
stakeholders in making informed, flexible, and evidence-based decisions. Moving beyond
reactive responses to technological change, futures-oriented thinking promotes proactive and
anticipatory action in education, an imperative that becomes even more critical in the face of
the rapid evolution of artificial intelligence.

The purpose of the present study was to identify, categorize, and analyze the key drivers and
events influencing education and curriculum in light of Al development through a systematic
review of the scholarly literature. Methodologically, the study adopts a qualitative approach
and employs thematic analysis as its primary analytical method. In terms of design, it
constitutes a secondary research study based on a systematic review. This approach enables the
synthesis, comparison, and interpretation of fragmented findings across prior studies, thereby
providing a coherent and comprehensive understanding of the current state of knowledge and
emerging future trends.

To achieve this aim, a systematic search was conducted across a range of reputable national
and international academic databases, including Scopus, Web of Science, Google Scholar,
EBSCO, Sage, Wiley, Taylor & Francis, ScienceDirect, Emerald, SID, and Noormags. The
literature search was guided by keywords related to Al, curriculum, and curriculum
development, using Boolean operators (AND/OR) to refine the results. A total of 722 initial
records were identified. Following the application of inclusion and exclusion criteria, title and
abstract screening, full-text review, and the removal of duplicate studies, 41 articles were
ultimately selected for final analysis.

The inclusion criteria comprised publications released between 1400-1403 (Solar Hijri
calendar) for Persian language sources and 2022—-2024 for English language sources, articles
published in peer-reviewed academic journals, and studies employing qualitative, quantitative,
or mixed-methods research designs. To ensure methodological rigor, the quality of the selected
studies was assessed using the Critical Appraisal Skills Programme (CASP) checklist. The
evaluation results indicated that all included articles scored above the acceptable threshold (14
out of 20), demonstrating satisfactory scientific quality. Data analysis was conducted through
line-by-line coding and thematic analysis. To enhance the credibility and reliability of the
findings, inter-coder agreement was employed, yielding a reliability coefficient of 85%, which
indicated strong consistency and analytical stability.

The findings revealed that the drivers and influencing factors shaping the future of education
and curriculum in the context of Al development can be categorized into five main themes and
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forty sub-themes. These overarching themes include:(1) technological advancements, (2)
emerging educational transformations, (3) human resource empowerment, (4) socio-cultural
considerations, and (5) laws and policymaking.

Among these, technological advancements emerged as the most frequently cited theme. This
category encompasses developments in Al technologies themselves, big data analytics,
intelligent learning platforms, virtual and augmented reality, learning analytics, Al-driven
assessment tools, and the expansion of digital infrastructure. This finding suggests that a
substantial portion of the existing literature emphasizes the technical and infrastructural
dimensions of Al integration in education.

The theme of emerging educational transformations reflects a paradigm shift in curricula from
traditional, content-centered models toward skill-based and learner-centered approaches. Sub-
themes within this category included the expansion of online and blended learning, project-
based and problem-based learning, lifelong learning, advanced self-directed learning, and the
design of flexible, interactive learning environments. These transformations indicated a
fundamental reconsideration of curricular goals, pedagogical strategies, and structural
frameworks in response to the demands of the Al era.

Human resource empowerment, particularly teacher empowerment, was identified as a
foundational driver of sustainable educational transformation. The findings showed that
without the teacher professional development, digital and pedagogical competencies, and
without the effective integration of technological knowledge, pedagogical methods, and
subject-matter content, meaningful Al integration in education will face significant challenges.
This theme highlights the centrality of human capital alongside technological progress and
emphasizes the pivotal role of teachers in realizing long-term, sustainable educational change.

The analysis also identified socio-cultural considerations and ethical challenges as a major
thematic domain. Issues, such as data privacy, algorithmic bias, the digital divide, learners’
mental health, educational equity, and the potential erosion of human interaction revealed that
Al is not merely a technical phenomenon but one with profound social, cultural, and ethical
implications. These concerns call for careful reflection and responsible governance in the
deployment of Al within educational contexts.

Finally, the theme of laws and policymaking emphasizes the necessity of clear legal
frameworks, coherent educational policies, and evidence-based governance mechanisms to
ensure the responsible and effective management of Al in education. The absence of robust
regulatory structures may exacerbate existing inequalities and undermine the potential benefits
of Al-driven educational innovations.

In conclusion, the findings of this systematic review indicated that the future of education and
curriculum in the age of Al is inherently multi-dimensional, systemic, and interdisciplinary. A
narrow focus on technological advancement alone, without simultaneous attention to human,
social, ethical, and policy-related factors, is unlikely to result in sustainable transformation and
may instead generate unintended consequences for educational systems. Therefore, adopting a
holistic, gradual, and futures-oriented approach to educational policymaking and curriculum
planning is essential for ensuring the effective, equitable, and responsible integration of Al in
education.
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