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Abstract

The present study aimed to develop and validate an Al-based coaching model for the development of research skills among graduate
students at Islamic Azad University, Mazandaran Province. This applied study employed a mixed-methods (qualitative—quantitative)
approach. In the qualitative phase, Strauss and Corbin’s grounded theory method was used, and data were collected through semi-
structured interviews with 17 experts in higher education, artificial intelligence, educational technology, and university management
selected through purposive and snowball sampling. In the quantitative phase, a researcher-made questionnaire was developed based on
the qualitative findings. Face, content, and construct validity, as well as reliability, were confirmed using Cronbach’s alpha and composite
reliability coefficients. Qualitative data were analyzed using MAXQDA software, while quantitative data were analyzed through SPSS
version 26 and Smart PLS version 3. The findings revealed that the Al-based coaching model consisted of five dimensions, including
intelligent diagnosis and evaluation, adaptive guidance and content generation, predictive and targeted recommendations, monitoring and
reflective feedback, and integration and collaboration. Research skills were also identified in three dimensions: cognitive-analytical skills,
methodological-executive skills, and communicative-publishing skills. Confirmatory factor analysis and structural equation modeling
demonstrated that all model pathways were significant at the 95% confidence level, and the standardized coefficients indicated satisfactory
model fit. Furthermore, all t-values exceeded 1.96, confirming the causal relationships among the variables. The results indicated that Al-
based coaching can serve as an innovative and effective approach for enhancing graduate students’ research skills. By providing intelligent
feedback, personalized guidance, continuous progress monitoring, and facilitation of research interactions, this model contributes to
improving research quality, increasing research self-efficacy, and strengthening students’ academic performance. Therefore, implementing
intelligent coaching systems in higher education institutions can play a significant role in transforming research-oriented education and
developing competent researchers.
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Extended Abstract

Introduction

In contemporary higher education systems, the development of research skills among graduate students has
become one of the primary indicators of academic quality, scientific productivity, and innovation capacity.
Universities are increasingly expected not only to transmit existing knowledge but also to cultivate competent
researchers who can critically analyze problems, generate scientific evidence, and contribute to the
advancement of knowledge. However, many graduate students encounter significant difficulties during the
research process, including weaknesses in research design, data analysis, academic writing, critical thinking,
and methodological decision-making. These challenges often reduce research quality, weaken motivation, and
prolong the completion of theses and dissertations. Consequently, educational institutions are seeking
innovative approaches to support students throughout the research process and enhance their research
competencies (Bahmanabadi, 2023; Khadem, 2021).

In recent years, artificial intelligence (Al) has emerged as one of the most transformative technologies in
education and research. Al technologies such as machine learning, natural language processing, intelligent
tutoring systems, and predictive analytics have significantly changed the ways learners interact with
information and develop academic skills. In higher education, Al applications have been associated with
personalized learning, automated feedback, adaptive educational content, and intelligent decision support
systems. Studies have demonstrated that Al can improve students’ motivation, creativity, self-efficacy, and
critical thinking while facilitating learning processes and academic performance (Chegini et al., 2025;
Rajabian Dehzireh, 2024; Rezaei, 2024). Furthermore, Al-based systems can assist students in searching
literature, organizing data, identifying research gaps, improving academic writing, and interpreting findings,
thereby strengthening their research capabilities (Aguirre-Aguilar et al., 2024; Oliinyk et al., 2024).

Despite these advantages, technological tools alone cannot fully address the complex cognitive, motivational,
and developmental needs of graduate students. Students require continuous guidance, structured support, and
individualized feedback to navigate the demanding stages of academic research. In this context, coaching has
attracted growing attention as a learner-centered and developmental approach that facilitates performance
improvement, self-awareness, goal achievement, and self-regulation. Coaching emphasizes active listening,
constructive feedback, reflective questioning, and empowerment rather than direct instruction. Educational
coaching has been recognized as an effective strategy for improving learning, academic performance, and
professional growth in different educational settings (Asgari et al., 2024; De Haan & Nilsson, 2023).

The integration of Al and coaching has created a new field known as Al-based coaching, which combines
intelligent technologies with developmental coaching principles. Al-based coaching systems can analyze
learners’ performance, identify weaknesses and strengths, generate adaptive learning pathways, provide
immediate feedback, monitor progress, and offer predictive recommendations. Such systems can operate either
as assistants to human coaches or as semi-autonomous coaching agents capable of supporting learners in real
time. Recent studies have highlighted the increasing effectiveness of Al coaches in creating working alliances,
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supporting motivation, and facilitating learning interactions (Barger, 2025; Dindorf et al., 2025; Terblanche
et al., 2024). Moreover, systematic reviews have suggested that Al coaching represents a rapidly growing area
with significant implications for educational innovation and future product development (Passmore et al.,
2025).

The application of Al-based coaching in research education is particularly important because research
competence is multidimensional and requires continuous support across cognitive, methodological, and
communicative domains. Graduate students often need assistance in identifying research problems, selecting
appropriate methodologies, managing data, organizing academic texts, and responding to scholarly feedback.
Al-based coaching systems can potentially address these needs through intelligent diagnostics, personalized
guidance, predictive feedback, and collaborative learning environments. Previous research has emphasized
that Al can strengthen research competencies and improve academic performance when integrated into
structured educational frameworks (Aguirre-Aguilar et al., 2024; Oliinyk et al., 2024; Shafiei Sarvestani et
al., 2025).

In Iran’s higher education system, especially within Islamic Azad University, the growing number of graduate
students and the increasing complexity of academic research highlight the necessity of innovative support
mechanisms. However, despite the expanding use of Al technologies in education, there remains a lack of
comprehensive and validated models specifically designed to integrate Al-based coaching with the
development of research skills among graduate students. Existing studies have mostly focused either on Al
applications in education or on coaching in organizational and academic contexts separately (Enayatizadeh &
Gharoneh, 2024; Ghaffari et al., 2025; Mohebbinejad et al., 2025). Therefore, the present study sought to
develop and validate an Al-based coaching model for enhancing the research skills of graduate students at
Islamic Azad University in Mazandaran Province.

Methods and Materials

The present study employed a mixed-methods approach with both qualitative and quantitative phases. From
the perspective of purpose, the study was applied research, while in terms of methodology it combined
grounded theory and descriptive-survey methods. In the qualitative phase, Strauss and Corbin’s grounded
theory approach was utilized to identify the dimensions and components of Al-based coaching and research
skills development. Data were collected through semi-structured interviews with experts in higher education,
educational technology, artificial intelligence, and academic management.

Participants included experienced university professors with a history of supervising doctoral dissertations,
specialists in Al and intelligent learning systems, educational technology experts, and policymakers affiliated
with Islamic Azad University. According to the principle of theoretical saturation, 17 experts were selected
through purposive and snowball sampling methods. The interviews were analyzed using open, axial, and
selective coding procedures with MAXQDA software.

Based on the qualitative findings, a researcher-made questionnaire was developed for the quantitative phase.
The questionnaire included dimensions and indicators extracted from the qualitative analysis. Face validity,
content validity, and construct validity were confirmed, and reliability was verified through Cronbach’s alpha
and composite reliability coefficients.

In the quantitative phase, the questionnaire was distributed among graduate students and faculty members of
Islamic Azad University in Mazandaran Province. Data analysis included descriptive and inferential statistics.
Structural equation modeling and confirmatory factor analysis were conducted using Smart PLS version 3,
while SPSS version 26 was used for preliminary statistical analysis. The significance level was set at 0.05.
Findings

The qualitative analysis led to the identification of five major dimensions and ten components of Al-based
coaching, as well as three dimensions and six components of research skills development. The dimensions of
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Al-based coaching included intelligent diagnosis and evaluation, adaptive guidance and content generation,
predictive and targeted recommendation, monitoring and reflective feedback, and integration and
collaboration. These dimensions represented the conceptual structure of the proposed Al-based coaching
model.

The dimension of intelligent diagnosis and evaluation included advanced diagnostic analysis and immediate
targeted feedback. Adaptive guidance and content generation involved dynamic learning pathway design and
customized educational content delivery. Predictive and targeted recommendation included predictive
analytics and strategic optimization suggestions. Monitoring and reflective feedback consisted of progress
tracking and metacognitive reflection, while integration and collaboration included platform interaction and
facilitation of scientific networking.

The findings also demonstrated that research skills consisted of three major dimensions: cognitive-analytical
skills, methodological-executive skills, and communicative-publishing skills. Cognitive-analytical skills
included critical thinking and research-oriented problem solving. Methodological-executive skills involved
research design, planning, implementation, and operational analysis. Communicative-publishing skills
included scientific writing, publication competency, oral presentation, and scholarly interaction.

The quantitative findings showed that all dimensions and components had acceptable factor loadings and
satisfactory convergent validity. The structural equation model demonstrated strong overall model fit and
predictive power. All path coefficients between Al-based coaching and research skills dimensions were
statistically significant at the 95% confidence level, with t-values exceeding 1.96. These findings confirmed
the causal relationships between Al-based coaching and the development of research skills among graduate
students.

The results further indicated that intelligent diagnosis and personalized feedback significantly improved
students’ analytical and methodological competencies. Adaptive content generation facilitated self-directed
learning and increased students’ engagement in research activities. Predictive recommendation systems helped
students anticipate methodological challenges and improve research planning. Monitoring and reflective
feedback enhanced self-regulation and research self-awareness, while integration and collaboration
mechanisms strengthened scholarly interaction and collaborative learning.

Discussion and Conclusion

The findings of the present study demonstrated that Al-based coaching can serve as an effective and innovative
framework for developing graduate students’ research skills. The validated model highlighted the importance
of integrating intelligent technologies with developmental coaching principles in order to support students
throughout the research process. The significance of all structural relationships confirmed that Al-based
coaching is not merely a technological tool but a comprehensive educational support system capable of
enhancing cognitive, methodological, and communicative dimensions of research competence.

The results suggest that intelligent diagnosis and personalized evaluation can improve the quality of academic
performance by identifying weaknesses and providing immediate feedback. Adaptive guidance systems also
contribute to individualized learning experiences by tailoring educational content and research pathways
according to students’ needs and abilities. Furthermore, predictive and recommendation mechanisms can help
students avoid common research problems through proactive guidance and strategic support.

Another important finding was the role of monitoring and reflective feedback in strengthening self-regulation
and research self-efficacy. Continuous progress tracking enabled students to become more aware of their
learning trajectories and research performance. Additionally, integration and collaboration dimensions
facilitated interaction among students, supervisors, and academic resources, thereby promoting collaborative
learning and scientific networking.
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The findings indicate that Al-based coaching has the potential to transform research-oriented education in
higher education institutions. By combining the analytical power of artificial intelligence with the human-
centered principles of coaching, universities can create more effective, interactive, and personalized research
support systems. Such systems can reduce students’ research difficulties, improve the quality of theses and
dissertations, strengthen academic motivation, and increase scientific productivity.

Overall, the present study contributes to the emerging literature on Al coaching by proposing and validating a
comprehensive model specifically designed for research skills development among graduate students. The
proposed model offers practical implications for higher education policymakers, academic managers, and
educational technology developers seeking to enhance research quality and student support through intelligent
educational systems.
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