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Abstract

This study aimed to design and develop an interpretive structural model of agile learning in higher education with an emphasis on emerging
technologies. The study was grounded in the pragmatism paradigm and employed a mixed-method approach. In the qualitative phase,
thematic analysis was applied, while interpretive structural modeling (ISM) was used in the quantitative-structural phase. The participants
consisted of academic and executive experts knowledgeable in agile learning and emerging technologies, selected through purposive
sampling. Data were collected via 20 semi-structured interviews until theoretical saturation was achieved. Qualitative analysis yielded 144
basic codes organized into 32 organizing themes and 9 overarching themes. In the quantitative phase, interaction matrices, reachability
matrices, and MICMAC analysis were conducted to identify causal relationships and determine the driving and dependence power of
model components, leading to a hierarchical structure . The findings revealed a six-level hierarchical structure in which investment in
educational innovation and supportive technology policies function as foundational driving factors with high influence. These factors
significantly affect digital competencies, smart educational infrastructures, and learning technologies, which in turn facilitate blended and
interactive learning, ultimately leading to active and dynamic learning outcomes. MICMAC analysis identified digital competency
development as the most influential and strategic driver in the system. The results indicate that successful implementation of agile learning
in higher education depends on the integrated development of institutional, technological, and human factors, with strategic emphasis on
digital competencies and supportive educational technology policies.
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Extended Abstract

Introduction

The rapid evolution of emerging technologies, particularly artificial intelligence, big data analytics, and digital
learning platforms, has fundamentally transformed the landscape of higher education. These developments
have not only altered the nature of knowledge production and dissemination but have also created new
expectations regarding learners’ adaptability, flexibility, and responsiveness to dynamic environments.

Contemporary educational systems are increasingly required to align their pedagogical models with the



demands of complex and uncertain environments, where traditional linear approaches to teaching and learning
are no longer sufficient (Mergel, 2024). In this context, the concept of agile learning has emerged as a
promising paradigm that emphasizes flexibility, continuous improvement, iterative processes, and active
learner engagement. Rooted in agile management principles, agile learning offers a dynamic and responsive
approach to education that is particularly suited to addressing the challenges of modern higher education
(Shore & Warden, 2021; Whiteley et al., 2021).

Agile learning shifts the focus from instructor-centered knowledge transmission to learner-centered knowledge
construction, where learners actively participate in shaping their learning pathways. This paradigm promotes
self-regulated learning, collaborative engagement, and continuous feedback, thereby fostering critical
competencies such as problem-solving, critical thinking, and adaptability (Ibrahim et al., 2025; Nejati, 2024).
Furthermore, agile learning is closely associated with the concept of learning agility, which refers to an
individual’s ability to learn from experience and apply that learning in new and unfamiliar situations. Research
indicates that learning agility significantly contributes to performance improvement and innovation in both
academic and organizational contexts (Ghosh et al., 2021; Lin et al., 2025).

The integration of emerging technologies into educational systems has further enhanced the potential of agile
learning. Digital technologies enable the creation of interactive, personalized, and flexible learning
environments that support diverse learning needs and preferences. Technologies such as learning management
systems, virtual reality, and artificial intelligence facilitate real-time feedback, adaptive learning pathways,
and enhanced learner engagement (Gros & Garcia-Penalvo, 2023; Haleem et al., 2022). These technologies
also promote collaborative learning by enabling communication and interaction among learners and instructors
across different contexts (Chan, 2023). Moreover, the use of digital tools has been shown to improve learning
outcomes by increasing motivation and providing access to diverse educational resources (Tuczek et al.,
2022).

Despite these advancements, the successful implementation of agile learning in higher education requires more
than just technological integration. It necessitates a comprehensive approach that includes institutional support,
policy frameworks, and investment in educational innovation. Studies have emphasized the importance of
organizational readiness, leadership support, and strategic investment in fostering the adoption of innovative
educational practices (Eden et al., 2024; Makuch et al., 2024). Additionally, the development of digital
competencies among both learners and educators is critical for effectively leveraging technological tools in the
learning process (Ibeh et al., 2024). Without adequate digital skills, the potential benefits of technology-
enhanced learning cannot be fully realized.

Empirical research has demonstrated the effectiveness of agile learning approaches in various educational
settings. For instance, the use of agile methodologies such as Scrum in higher education has been associated
with increased student engagement, teamwork, and learning satisfaction (Aragones-Jerico & Canales-Ronda,

2022). Similarly, agile learning frameworks have been shown to support inclusive education and enhance



curriculum flexibility (Munoz-Arteaga et al., 2023). Intervention studies also indicate that agile learning
practices can significantly improve learners’ psychological empowerment and learning behaviors (Augner et
al., 2024). These findings highlight the transformative potential of agile learning in addressing the challenges
of contemporary education.

However, the implementation of agile learning is not without challenges. Organizational barriers, resistance to
change, lack of infrastructure, and insufficient digital literacy are among the key obstacles that hinder the
adoption of agile learning practices (Haber & Carmeli, 2023). Furthermore, the complexity of educational
systems and the need for coordination among multiple stakeholders make it difficult to implement
comprehensive and integrated learning models. This underscores the need for a structured and systematic
approach to designing and implementing agile learning frameworks.

In addition to global perspectives, national-level studies have also explored the factors influencing agile
learning in educational contexts. Research indicates that elements such as environmental agility, innovation in
educational programs, and collaborative learning significantly contribute to learning agility (Salimi et al.,
2024). Moreover, individual-level factors, including self-development and personal competencies, play a
crucial role in enhancing learning agility among university students and staff (Goudarzi et al., 2024). The role
of digital technologies as key drivers of educational transformation has also been widely recognized,
particularly in the context of online and entrepreneurial education (Salamzadeh et al., 2021).

Despite the growing body of literature on agile learning and educational technologies, there remains a
significant gap in the development of comprehensive, structured, and validated models that integrate these
concepts within higher education systems. Most existing studies focus on specific aspects of agile learning or
technology integration, without providing a holistic framework that captures the complex interrelationships
among various components. Addressing this gap requires an integrative approach that considers institutional,
technological, and human factors in a unified model. Therefore, the present study aims to develop an
interpretive structural model of agile learning in higher education based on emerging technologies.

Methods and Materials

This study was conducted within the pragmatism paradigm and employed a mixed-method exploratory design.
The research consisted of two main phases: a qualitative phase and a quantitative-structural phase. In the
qualitative phase, thematic analysis was used to identify the key components of agile learning in higher
education. Data were collected through semi-structured interviews with 20 academic and executive experts
who possessed extensive knowledge and experience in agile learning and emerging technologies. Participants
were selected using purposive sampling based on the criterion of information richness. Data collection
continued until theoretical saturation was achieved.

The qualitative data were analyzed using a systematic coding process, which involved open coding, axial

coding, and selective coding. This process resulted in the identification of 144 basic codes, which were




organized into 32 organizing themes and further categorized into 9 overarching themes. These themes formed
the conceptual foundation of the model.

In the second phase, interpretive structural modeling (ISM) was employed to examine the relationships among
the identified themes and to develop a hierarchical model. A structured questionnaire based on pairwise
comparisons was administered to the expert panel to construct the Structural Self-Interaction Matrix (SSIM).
The SSIM was then converted into a reachability matrix, and transitivity was applied to identify indirect
relationships among the variables. Based on the reachability matrix, the elements were partitioned into
different levels, resulting in a hierarchical structure of the model.

Additionally, MICMAC analysis was conducted to classify the variables based on their driving power and
dependence. This analysis enabled the identification of key driving factors, dependent variables, and linkage
elements within the system.

Findings

The results of the thematic analysis led to the identification of a three-level conceptual structure consisting of
144 basic codes, 32 organizing themes, and 9 overarching themes. These overarching themes included
investment in educational innovation, supportive policies for educational technologies, development of digital
competencies, development of smart educational infrastructure, development of learning technologies, blended
learning, interactive learning, active learning, and dynamic learning.

The ISM analysis revealed a six-level hierarchical structure that illustrates the causal relationships among the
components of the model. At the lowest level of the hierarchy (Level 6), investment in educational innovation
and supportive policies for educational technologies were identified as the most fundamental driving factors.
These variables exhibited high driving power and low dependence, indicating their critical role in shaping the
entire system.

At Level 5, the development of digital competencies was identified as a key enabling factor that directly
influences the effectiveness of technological integration and learning processes. Level 4 included the
development of smart educational infrastructure, which provides the necessary technological foundation for
implementing agile learning. At Level 3, the development of learning technologies was identified as an
operational factor that facilitates the application of technological tools in educational contexts.

At Level 2, blended learning and interactive learning were identified as essential mechanisms for implementing
agile learning practices. These approaches enable the integration of online and offline learning environments
and promote active engagement among learners. Finally, at Level 1, active learning and dynamic learning were
identified as the ultimate outcomes of the model, representing the highest level of learning effectiveness and
adaptability.

The MICMAC analysis further supported these findings by classifying the variables into four categories:
driving variables, dependent variables, linkage variables, and autonomous variables. The analysis showed that

digital competency development had the highest driving power among all variables, highlighting its strategic



importance in the system. Investment in educational innovation and supportive policies were also identified as
strong driving factors, while active and dynamic learning were classified as highly dependent variables.
Discussion and Conclusion

The findings of this study demonstrate that agile learning in higher education is a multi-dimensional and
hierarchical phenomenon that requires the integration of institutional, technological, and human factors. The
identification of investment in educational innovation and supportive technology policies as foundational
drivers underscores the importance of strategic planning and policy support in facilitating educational
transformation. Without these foundational elements, efforts to implement agile learning are unlikely to
succeed.

The results also highlight the central role of digital competencies as a key driver of agile learning. This finding
suggests that the development of digital skills among learners and educators is essential for maximizing the
benefits of technology-enhanced learning environments. Furthermore, the identification of blended and
interactive learning as critical mechanisms for achieving active and dynamic learning emphasizes the
importance of designing engaging and flexible learning environments.

Overall, the proposed model provides a comprehensive framework for understanding the complex relationships
among the components of agile learning in higher education. By integrating insights from both qualitative and
quantitative analyses, the model offers a robust and practical tool for guiding the implementation of agile
learning practices. The findings contribute to the existing body of knowledge by addressing the gap in the
literature regarding the integration of agile learning and emerging technologies within a structured and

validated framework.
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