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Abstract

Purpose: This study aims to explore a quantum planning model to enhance self-directed learning
in students.

Methodology: This study uutilized a library research method through document and literature
review.

Findings: The findings of this research reveal that the components of quantum planning for self-
directed learning in students include: macro-level policies (national structure and policies),
curriculum content (particularly emphasizing metacognitive and quantum thinking), teaching and
learning processes, the use of information technology, the seven quantum skills (quantum vision,
quantum thinking, quantum feeling, quantum cognition, quantum action, quantum trust, and
quantum living), challenges of quantum planning (financial challenges, cultural challenges, linguistic
challenges, legal and regulatory challenges, and challenges related to educational facilities and
space), interactions and communications (collaborations between education, industry, universities,
and other research centers domestically and internationally), innovation, evaluation, and
organizational commitment.

Conclusion: Therefore, it is recommended that although Iran has made significant advances in
quantum technology, the allocated budget for its implementation remains substantially lower than
in other countries. Thus, policymakers at the macro level are advised to prioritize this issue.

d https://doi.org/10.22034/ijes.2024.2047208. 1664
https://dorl.net/dor/20.1001.1.23221445.1401.15.1.1.0

Creative Commons: CC BY 4.0


https://doi.org/10.22034/ijes.2024.2047208.1664
https://dorl.net/dor/20.1001.1.23221445.1401.15.1.1.0
https://orcid.org/0009-0008-7820-179X
https://orcid.org/0009-0003-2151-5396
https://orcid.org/0009-0001-6829-4039
https://orcid.org/0000-0000-0000-0000
https://doi.org/10.22034/ijes.2021.541983.1184
https://dorl.net/dor/20.1001.1.23221445.1401.15.1.1.0

(o 5 chls o )l it (gl (535 40l 5550 1) ¥

Detailed abstract

Purpose: The advent of the 21st century has brought significant changes to education systems worldwide,
necessitating a shift in teaching and learning approaches to address the growing complexity of knowledge acquisition
and management in an information-dense era (Arrow, 2023; Houston, 2020). Traditional education models, which
often focus on the linear transmission of information from educators to learners, are increasingly inadequate in
equipping students with the skills and adaptability needed for contemporary challenges. Emerging theories, such as
quantum learning and planning, highlight the importance of integrating non-linear, dynamic, and multi-dimensional
frameworks to foster self-directed learning and advanced cognitive processes (Jamali et al., 2024). Quantum
planning, inspired by the principles of quantum physics, provides a novel approach to managing the unpredictability
and complexity of educational environments, emphasizing self-regulation, creative problem-solving, and adaptive
thinking among learners (Azimi Sanavi & Razavi, 2017; Soleimani, 2022). These theories suggest that individuals,
like quantum systems, operate within intricate, interdependent networks that require flexible and innovative
educational strategies (Mohammadi et al., 2017). Quantum planning incorporates key dimensions such as national
education policies, curriculum designs promoting metacognitive and quantum thinking, advanced technological
tools, and collaborative engagement to enhance educational outcomes and adaptability (Badli et al., 2024; Khatib
Zanjani et al., 2017). Despite its potential, the integration of quantum technologies in education remains
underfunded and strategically underutilized in many regions, including Iran, where advancements in quantum
technologies have yet to translate into significant educational reform (Hasani Jabal Kandi & Rajabi, 2022). This study
aims to identify and analyze the key dimensions, components, and indicators of quantum planning to develop a
comprehensive framework for enhancing self-directed learning among university students, particularly in developing
contexts where educational systems face unique challenges.

Methodology: This research employed a qualitative methodology based on document analysis, systematically
examining secondary data from diverse sources, including academic articles, books, policy reports, and institutional
documents. The study focused on identifying the theoretical underpinnings and practical applications of quantum
planning to enhance self-directed learning among university students. Key resources were identified using targeted
keywords such as "quantum planning," "self-directed learning," "metacognitive strategies," and "quantum
thinking." Selection criteria included publication within the past decade, peer-reviewed status, and direct relevance
to the study’s objectives. Data collection involved reviewing literature from reliable databases and compiling insights
on quantum planning models, pedagogical frameworks, and related innovations in education. The analysis focused
on six major dimensions: macro-level educational policies, curriculum content emphasizing quantum and
metacognitive thinking, processes of teaching and learning, technological integration, collaborative efforts, and
quantum competencies. The collected data were coded and analyzed thematically to identify patterns, relationships,
and gaps, and the findings were synthesized into a proposed quantum planning model for self-directed learning. Data
analysis involved multiple stages, starting with the systematic coding of key themes, followed by grouping related
concepts into broader categories, such as national policy integration, pedagogical innovations, and the application of
advanced technologies in education. The model development process involved conceptualizing relationships
between these categories to form a cohesive framework for implementation in higher education. To ensure rigor
and credibility, the findings were cross-referenced with expert reviews and benchmarked against similar studies in
the field, while limitations such as resource constraints and restricted access to proprietary educational datasets were
mitigated through triangulation and the inclusion of diverse, open-access sources.

Findings: The study revealed that quantum planning integrates several interconnected components essential for
fostering self-directed learning in university students, with each component addressing critical gaps in traditional
educational frameworks. First, macro-level educational policies emerged as the foundation for implementing
quantum planning, with findings indicating the need for alignment between national strategies and institutional goals
to optimize resource allocation and ensure inclusivity (Javdani et al., 2024). Policies that promote identity
development, holistic competency building, and adaptive skillsets are particularly vital for preparing students to
meet complex societal demands. Second, curriculum content emphasizing metacognitive and quantum thinking was



identified as a crucial driver of academic perform ills such as critical reflection, self-regulati

arkin, 2017; Abdelrahman, 202

s active, experientia

collaborative problem—solving are integral to effective learn
teaching and learning process within quantum planning framewo

collaboration between academia, industry, and research institutions was found to be critical for sustaining innovation
and addressing emerging educational challenges, with knowledge-sharing initiatives enhancing the adaptability and
relevance of quantum planning models (Badli et al., 2024). Finally, the development of quantum skills, encompassing
competencies such as quantum cognition, trust, and creative thinking, was identified as a cornerstone of the model,
preparing students to navigate complex and unpredictable educational and professional landscapes (Mohammadi et
al., 2017). Despite these promising components, challenges such as financial constraints, cultural resistance, and
inadequate access to state-of-the-art technology and infrastructure remain significant barriers to implementing
quantum planning effectively in higher education settings.

Conclusion: The findings underscore the transformative potential of quantum planning as a comprehensive
framework for advancing education systems, particularly in fostering self-directed learning and cognitive
adaptability among university students. By addressing the limitations of traditional, linear models of teaching and
learning, quantum planning offers a pathway to equip learners with the skills and mindsets required to thrive in
dynamic and complex environments. The study’s proposed model integrates macro-level policies, innovative
curricula, experiential teaching methods, advanced technologies, and strategic collaborations to create a holistic
approach to education reform. The development of quantum skills, in particular, emerged as a critical element for
enabling learners to think creatively, manage uncertainty, and engage collaboratively in solving complex problems.
However, effective implementation of quantum planning requires addressing systemic barriers, including limited
funding, insufficient technological infrastructure, and resistance to pedagogical change, through targeted policy
interventions and institutional support. Moreover, fostering international and interdisciplinary collaboration can
enhance the scalability and impact of quantum planning models, ensuring that they remain relevant and adaptable
to diverse educational contexts. In conclusion, quantum planning represents a paradigm shift in education,
emphasizing learner agency, innovation, and adaptability as central to achieving sustainable educational outcomes.

Future research should focus on empirically validating the proposed model, exploring its application across varied

educational settings, and refining its components based on emerging technological and societal trends.
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