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Abstract:

This study aimed to identify and conceptualize the dimensions, components, and indicators of Al-based coaching at the Islamic Azad
University, Mazandaran Province. The research was applied in purpose and qualitative in nature, employing a grounded theory approach
based on Strauss and Corbin’s model. Seventeen experts in higher education, artificial intelligence, educational technologies, and academic
management were selected through purposive and snowball sampling until theoretical saturation was reached. Data were collected via semi-
structured interviews and analyzed using open, axial, and selective coding with MAXQDA software. Validity and reliability were confirmed
through established qualitative criteria and complementary quantitative indices . The analysis resulted in 30 indicators categorized into 10
components and 5 overarching dimensions: “intelligent diagnosis and assessment,” “adaptive guidance and content generation,” “predictive
and targeted recommendation,” “progress monitoring and reflection,” and “integration and collaboration.” The findings indicate a
comprehensive, data-driven, and adaptive coaching system capable of advanced diagnostic analysis, real-time feedback, personalized learning
pathways, predictive intervention, and facilitation of academic collaboration. Al-based coaching represents an innovative framework that can
enhance the development of research competencies through intelligent, personalized, and continuous support, ultimately improving research
quality and fostering skilled researchers in higher education.
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Extended Summary

Introduction

The rapid advancement of digital technologies, particularly artificial intelligence (Al), has significantly transformed the
landscape of higher education and research practices. Universities are increasingly expected to adopt innovative approaches to
enhance learning outcomes, foster research competencies, and respond to the complex demands of knowledge-based societies.
In this context, graduate students play a pivotal role as future researchers, and their success largely depends on the development
of advanced research skills, critical thinking, and self-regulation abilities. However, traditional instructional and supervisory
methods often face limitations in addressing individual learning needs, providing timely feedback, and ensuring continuous
support, thereby necessitating the integration of intelligent and adaptive systems into educational environments (Chegini et al.,

2025; Shafiei Sarvestani et al., 2025).
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Coaching has emerged as an effective developmental approach aimed at enhancing individual performance, awareness, and
goal attainment through structured interaction and feedback. It is widely recognized for its role in improving motivation,
professional competencies, and learning outcomes across various domains (Cox et al., 2023; De Haan & Nilsson, 2023). The
effectiveness of coaching is closely linked to the quality of interaction between the coach and the coachee, as well as the
relevance and timeliness of feedback provided during the process (Baron & Morin, 2019; Bozer & Jones, 2018). Despite its
advantages, traditional coaching is constrained by factors such as limited accessibility, high costs, time dependency, and
challenges in delivering personalized guidance at scale (Mohebinejad et al., 2025; Nomaei, 2025).

The integration of Al into coaching practices has led to the emergence of Al-based coaching, a novel paradigm that leverages
machine learning, natural language processing, and data analytics to provide personalized, scalable, and real-time support. Al
systems are capable of analyzing large volumes of structured and unstructured data, identifying patterns in user behavior, and
delivering tailored recommendations and feedback. These capabilities enable the creation of adaptive learning pathways and
predictive interventions that enhance the overall effectiveness of coaching processes (Moghaddasi & Tohidnejad, 2021; Zafari
et al., 2021). Furthermore, the concept of hybrid intelligence emphasizes the collaborative interaction between human and
artificial agents to augment cognitive capabilities and improve decision-making processes (Akata et al., 2020).

Recent studies have demonstrated that Al applications in education can significantly improve student engagement, learning
outcomes, and self-efficacy. Al-driven systems facilitate continuous monitoring of learner performance and provide immediate
feedback, thereby promoting self-regulated learning and reflective thinking (Anisha et al., 2024; Chegini et al., 2025). In the
context of coaching, systematic reviews indicate that Al-based coaching systems can perform comparably to human coaches
in specific tasks such as feedback provision, progress tracking, and structured guidance (Passmore et al., 2025). Additionally,
empirical research suggests that users can establish meaningful working alliances with Al coaches, challenging traditional
assumptions about the limitations of machine-mediated interactions (Barger, 2024).

Moreover, the effectiveness of Al coaches is influenced by factors such as motivational support, goal orientation, and
knowledge transfer, which are essential components of successful coaching relationships (Dindorf et al., 2025). At the same
time, ethical considerations, including data privacy, algorithmic transparency, and potential biases, must be carefully addressed
to ensure responsible implementation of Al systems in educational settings (Bachkirova, 2023). The risk of Al-generated
inaccuracies, such as hallucinations in scientific outputs, further highlights the need for human oversight and critical evaluation
(Athaluri et al., 2023).

In Iran, prior research has explored the role of coaching in organizational development, human resource management, and
educational contexts, demonstrating its positive impact on performance, motivation, and professional growth (Ghaffari et al.,
2021; Rezaei et al., 2021). More recent studies have expanded this perspective by examining team coaching and communication
dynamics, emphasizing their importance in fostering collaboration and knowledge sharing (Ghaffari et al., 2025; Ghanbari
Baghestan et al., 2024; Yousefi Fard et al., 2024). However, there remains a significant gap in the literature regarding the
integration of Al technologies into coaching models within higher education systems, particularly in localized and context-
specific settings.

Given the growing importance of Al in educational innovation and the demonstrated effectiveness of coaching as a

developmental tool, investigating the dimensions of Al-based coaching in higher education is both timely and (,5,.s.

Understanding these dimensions can contribute to the design of intelligent coaching systems that support research skill
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development, enhance learning experiences, and improve academic outcomes. Therefore, the present study aims to identify
and conceptualize the dimensions of Al-based coaching at the Islamic Azad University, Mazandaran Province.

Methods and Materials
The present study employed a qualitative research design with an applied orientation, utilizing the grounded theory approach
based on Strauss and Corbin’s methodology. The research focused on identifying and conceptualizing the dimensions of Al-
based coaching within the context of higher education. Participants included 17 experts selected through purposive and
snowball sampling techniques until theoretical saturation was achieved. The sample consisted of experienced faculty members,
specialists in artificial intelligence and educational technologies, developers of e-learning systems, and educational
policymakers with a minimum of ten years of professional experience and demonstrated expertise in their respective fields.

Data were collected through semi-structured interviews, allowing participants to share their insights, experiences, and
perspectives on Al-based coaching. The interviews were transcribed and analyzed using a systematic coding process involving
open, axial, and selective coding. During open coding, initial concepts were extracted from the data and categorized into
meaningful units. In the axial coding phase, relationships between categories were identified and organized into broader
components. Finally, selective coding was conducted to integrate and refine the categories into a coherent theoretical
framework. Data analysis was performed using MAXQDA software to ensure rigor and systematic organization of qualitative
data. Validity was ensured through credibility, transferability, and confirmability criteria, while reliability was supported
through consistency checks and coding verification.

Findings
The data analysis resulted in the identification of 30 indicators, which were systematically categorized into 10 components and
further organized into 5 overarching dimensions of Al-based coaching. The first dimension, “intelligent diagnosis and
assessment,” encompasses advanced analytical capabilities, including natural language processing and performance evaluation,
enabling the system to identify strengths, weaknesses, and patterns in learners’ research activities. The second dimension,
“adaptive guidance and content generation,” reflects the system’s ability to design personalized learning pathways and generate
tailored educational content based on individual needs and performance levels.

The third dimension, “predictive and targeted recommendation,” highlights the system’s capacity to anticipate future
challenges and provide proactive, data-driven suggestions for improvement. This includes predictive analytics and strategic
recommendations aimed at optimizing research processes and outcomes. The fourth dimension, “progress monitoring and
reflection,” involves continuous tracking of learner performance, quantitative and qualitative assessment of progress, and
provision of reflective feedback to enhance self-awareness and self-regulation.

The fifth dimension, “integration and collaboration,” emphasizes the system’s role in connecting various platforms, tools,
and stakeholders, facilitating communication, knowledge sharing, and collaborative learning. These dimensions collectively
represent a comprehensive, data-driven, and adaptive framework for Al-based coaching, integrating diagnostic, instructional,
predictive, evaluative, and collaborative functions within a unified system.

Discussion and Conclusion
The findings of this study provide a comprehensive conceptualization of Al-based coaching as a multidimensional and
integrative framework that extends beyond traditional coaching practices. The identified dimensions demonstrate that Al-based

coaching systems are capable of transforming the coaching process into a continuous, data-driven, and personalized experience.
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By integrating advanced analytical capabilities with adaptive learning mechanisms, these systems enable more precise
identification of learner needs and more effective delivery of targeted interventions.

The dimension of intelligent diagnosis and assessment highlights the critical role of Al in enhancing the accuracy and depth
of performance evaluation. This capability allows for the identification of subtle patterns and hidden weaknesses that may not
be easily detectable through conventional methods. As a result, learners receive more relevant and actionable feedback, which
contributes to improved learning outcomes and research performance. Similarly, the adaptive guidance and content generation
dimension underscores the importance of personalization in modern educational systems, enabling learners to engage with
content that is directly aligned with their individual needs and goals.

The predictive and targeted recommendation dimension represents a significant advancement in coaching practices by
shifting the focus from reactive problem-solving to proactive intervention. By anticipating potential challenges and offering
strategic guidance, Al-based coaching systems support more efficient and effective learning trajectories. Furthermore, the
progress monitoring and reflection dimension enhances learners’ self-awareness and fosters the development of self-regulated
learning skills, which are essential for academic success and lifelong learning.

The integration and collaboration dimension highlights the potential of Al-based coaching systems to function as a central
hub that connects learners, instructors, and resources within a cohesive ecosystem. This integration not only improves access
to information but also facilitates collaborative learning and knowledge exchange, thereby enriching the overall educational
experience.

In conclusion, Al-based coaching represents a transformative approach to supporting research skill development in higher
education. By leveraging the capabilities of artificial intelligence, it is possible to create intelligent, adaptive, and scalable
coaching systems that enhance learning outcomes, promote self-regulation, and support the development of competent and
independent researchers. The findings of this study contribute to the theoretical and practical understanding of Al-based

coaching and provide a foundation for future research and implementation in educational settings.

References

Akata, Z., Balliet, D., de Rijke, M., Dignum, F., Dignum, V., Eiben, G., & et al. (2020). A Research Agenda for Hybrid Intelligence: Augmenting
Human Intellect with Collaborative, Adaptive, Responsible, and Explainable Artificial Intelligence. Computer, 53, 1-28.
https://doi.org/10.1109/MC.2020.2996587

Aladakatti, S. S., & Senthil Kumar, S. (2023). Exploring Natural Language Processing Techniques to Extract Semantics from Unstructured
Dataset Which Will Aid in Effective Semantic Interlinking [2243004]. International Journal of Modeling, Simulation, and Scientific
Computing, 14(01). https://doi.org/10.1142/51793962322430048

Anisha, S., Sen, A., & Bain, C. (2024). Evaluating the Potential and Pitfalls of Al-Powered Conversational Agents as Humanlike Virtual Health
Carers in the Remote Management of Noncommunicable Diseases: Scoping Review [56114]. Journal of medical Internet research, 26.
https://doi.org/10.2196/56114

Athaluri, S. A., Manthena, S. V., Kesapragada, V. K. M., Yarlagadda, V., Dave, T., & Duddumpudi, R. T. S. (2023). Exploring the Boundaries of
Reality: Investigating the Phenomenon of Artificial Intelligence Hallucination in Scientific Writing through ChatGPT References. Cureus,
15(4). https://doi.org/10.7759/cureus.37432

Bachkirova, T. (2023). Where Ethical Coaching Starts: Foreword. In The Ethical Coaches Handbook (pp. xxxvi-xliii). Routledge.

Bahmanabadi, A. (2023). Artificial Intelligence and Its Applications in Research Activities. Promotional Journal of Science and Technology of
Agricultural Studies, 2(6), 33-43.

Barger, A. S. (2024). Artificial Intelligence vs. Human Coaches: Examining the Development of Working Alliance in a Single Session. Frontiers
in psychology, 15(10). https://doi.org/10.3389/fpsyg.2024.1364054

Baron, L., & Morin, L. (2019). The Coach-Coachee Relationship in Executive Coaching: A Field Study. Human Resource Development
Quarterly, 20, 85-106.

Bozer, G., & Jones, R. (2018). Understanding the Factors That Determine Workplace Coaching Effectiveness: A Systematic Literature Review.
European Journal of work and organizational psychology, 27(3), 1-20. https://doi.org/10.1080/1359432X.2018.1446946

oo ®

ol 48,5 &yg0 (CCBY-NC 4.0) Lales b illas 331 oy ygos dllia ol L]l odi g5 4 Blaie dllie pl Ll Goi> (olos VFoF © Dl 3> g jore



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://doi.org/10.1109/MC.2020.2996587
https://doi.org/10.1142/S1793962322430048
https://doi.org/10.2196/56114
https://doi.org/10.7759/cureus.37432
https://doi.org/10.3389/fpsyg.2024.1364054
https://doi.org/10.1080/1359432X.2018.1446946

\f'?dbtd}‘e}kﬁ'ur)l@ee)}i

Chegini, H., Mohammadi, S., & Zanganeh, H. (2025). Improving Higher Education: Examining the Impact of Artificial Intelligence on Teaching-
Learning Experiences for Students. Journal Of Research and Planning In Higher Education, 19(117), 16-34.

Cox, E., Bachkirova, T., & Clutterbuck, D. (2023). The Complete Handbook of Coaching. Sage.

De Haan, E., & Nilsson, V. 0. (2023). What Can We Know about the Effectiveness of Coaching? A Meta-Analysis Based Only on Randomized
Controlled Trials. Academy of Management Learning & Education, 22(4), 641-661. https://doi.org/10.5465/amle.2022.0107

Dindorf, C., Dully, J., Bartaguiz, E., & Menges, V. (2025). Characteristics and Perceived Suitability of Artificial Intelligence Coaches in Training
Contexts. Frontiers in Sports and Active Living, 7(12). https://doi.org/10.3389/fspor.2025.1548980

Ghaffari, F., Ahmadi, K., & Salavati, A. (2021). Designing a Model for the Conceptual Expansion of Employee Performance Coaching in Iranian
Governmental Organizations. NAJA Human Resources Journal, 15(65), 67-92.

Ghaffari, H., Ahmadi, K., Salehi, R., & Salavati, A. (2025). Presenting a Comprehensive Model for the Conceptual Expansion of Team Coaching
in Iranian Governmental Organizations. Management and Educational Perspective, 7(1).

Ghanbari Baghestan, A., Chitsaz, E., & Rasti, M. (2024). The Role of Communication in Startup Coaching and Entrepreneurship Development
in the Health Sector. Cultural and Communication Studies(76).

Maddahi, N., Zamani Moghadam, A., & Jafari, P. (2022). Presenting a Model for Developing Coaching Competencies of Education Managers
in the 22 Districts of Tehran Municipality. Training and Human Resource Development, 9(35), 214-240.

Moghaddasi, A., & Tohidnejad, T. (2021). A Study of Artificial Intelligence Applications in Managing Organizations in the Information Age
13th National Conference on Computer Science and Engineering and Information Technology,

Mohebinejad, F., Torkman, S., & Hosseini Pour, S. (2025). Presenting a Model to Explain and Apply Coaching for School Principals.
Management and Educational Perspective, 7(2), 12-25.

Mortazavi Emami, A. A., Ghodsi, A., Taghvaei, D., & Asadzadeh, H. (2023). Designing and Validating a Coaching Model Based on Choice
Theory and Its Effectiveness on Organizational Commitment of Farhangian University Students. Journal of Educational and School
Studies, 12(1), 7-35.

Nomaei, Y. (2025). Coaching and Its Role as a Supportive and Facilitating Tool in the Entrepreneurship Process and Its Impact on
Entrepreneurs First National Conference on Modern Research in Management and Entrepreneurship,

Passmore, J., Olafsson, B., & Tee, D. (2025). A Systematic Literature Review of Artificial Intelligence (Al) in Coaching: Insights for Future
Research and Product Development. Journal of Workplace and Adult Learning, 40(3). https://doi.org/10.1108/JWAM-11-2024-0164

Rezaei, A., Naghdi, M., Farahani, M., Safaei Asl, A., & Ghobadi, B. (2021). Examining Managers' Coaching on Employee Training and
Motivation: A Case Study of Small and Medium-Sized Enterprises in Arak. Training and Human Resource Development, 2(4), 102-115.

Shafiei Sarvestani, M., Mirani Sargazi, N., Hafezi, A., Jami, M., & Mirgol, A. (2025). Explaining the Role of Gamification in Developing Creative
Thinking Skills and Research Tendencies in Virtual Education among Medical Sciences Students in Yazd during the Post-Corona Period.
Jundishapur Education Development Journal, 16(1), 26-38.

Yousefi Fard, A., Islambolchi, A., Sarfarazi, M., Hamidi, K., & Niknafas, J. (2024). Examining Factors Affecting High-Performance Human
Resource Development with a Team-Coaching Approach in Knowledge-Based Companies of Tehran Science and Technology Parks.
Behavioral Studies in Management, 15(39).

Zafari, M., Esmaeili, A., & Sadeghi Niaraki, A. (2021). A Review of Applications of Artificial Intelligence and Virtual Reality in Education.
Journal of Educational Measurement and Evaluation Studies, 11(36), 89-116.

O

Copyright: © 2027 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://doi.org/10.5465/amle.2022.0107
https://doi.org/10.3389/fspor.2025.1548980
https://doi.org/10.1108/JWAM-11-2024-0164

