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Abstract

This paper examines the transformation of higher education through the lens of Eduinformatics
and the Japanese concept Shu-Ha-Ri. It analyzes the current state of universities, characterized
by rigid academic divisions and external pressures, and proposes a path through interdisciplinary
fusion and the introduction of absolute perspectives. The paper then envisions a future state 100
years from now that transcends constraints of time, place, and culture. It argues that a "Ri" part
of universities creates new values through the fusion of Japanese cultural elements with global
diversity by maximizing creativity and sensibility, and actively engages with society to solve
real-world problems. The study concludes that while the path to transformation is not unimpeded,
it is essential for the future relevance and impact of higher education.
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1 Introduction

Higher education stands at a critical juncture, facing challenges of field divisions, external
de-mands, and resource constraints [1][2]. As we contemplate the future of universities 100
years from now, we believe it is imperative to consider new frameworks for understanding
and guiding this evolution. This paper employs the Japanese concept of Shu-Ha-Ri as a lens
through which to analyze the current state of higher education and envision its future
transformation, while lev-eraging the emerging field of Eduinformatics to inform this
analysis and vision.

Shu-Ha-Ri is a concept deeply rooted in Japanese martial arts and traditional arts, describing
the journey of learning and mastery [3]. While its exact origin is subject to various
interpretations,
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it is often linked to a verse from Rikyu Douka (FIJ{A1& #X), a collection of teachings by the re-
nowned tea master Sen no Rikyu [3]. The verse goes: "BiAE/EIESF D RS LTHED & HBESD
% & THARZIE S 72", which translates to "Even when breaking the rules and deviating from
the forms, do not forget the origin after having thoroughly mastered the regulations and methods".
Though different perspectives exist regarding its origin, this verse encapsulates the essence of the
Shu-Ha-Ri progression [3].

This philosophy encompasses three stages, which can be roughly translated into English as
follows:

1. "Shu" (5F) - Protect, Obey: This initial stage is characterized by faithful adherence to
the teachings of a master. The student diligently follows instructions, learning and internal-
izing the basic forms and techniques. In this stage, imitation and discipline are key, as the
foundations of the art are established.

2. "Ha" (fitf) - Break, Deviate: In this intermediate stage, the student begins to break
away from the strict forms learned in the "Shu" stage. They start to integrate personal in-
sights and experiences, questioning and analyzing the traditional wisdom. This stage is
marked by experimentation and the development of a more nuanced understanding of the
principles underlying the forms, and is a precursor to the stage of emulsifying immutable
historical heritage with the adaptability to change.

3. "Ri" (Hff) - Leave, Separate: This final stage represents the pinnacle of mastery. Here,
the practitioner transcends the need for forms, innovating freely based on intuition and a
deep, internalized understanding of the art. At this stage, the individual moves beyond con-
scious thought, responding fluidly and creatively to each unique situation, involving the
establishment of an authentically balanced ratio of timelessness and change.

Eduinformatics is a rapidly evolving interdisciplinary field at the intersection of education and
informatics, which integrates the principles of data science, machine learning, and institutional
research into educational processes [4]. Its primary aim is to address emerging challenges in ed-
ucational domains using informatics, which offers advanced methodological approaches that sig-
nificantly boost problem-solving skills [4] (see Fig. 1). This field aims to optimize educational
outcomes by applying advanced methodologies to the analysis of educational data, much like
bioinformatics transformed biology [5] (see Fig. 2). In recent years, the research surrounding
higher education has increasingly become evidence-based, and Eduinformatics provides power-
ful tools for analyzing and visualizing educational processes [5].

The form of education is evolving under the influence of the impetus of Eduinformatics. Ac-
cordingly, the role of educators is shifting from a simple transmitter of a scattered collection of
knowledge to that of the holistic set of knowledge that is truly applicable in real world. This
implicitly signifies the motive of learning the educational architecture from the normative edu-
cation long employed in the history, such as Shu-Ha-Ri. By combining Eduinformatics with the
Shu-Ha-Ri framework, rooted in mastery and learning progression, we can very likely trigger the
transformation of higher education more effectively. This integration offers a structured yet flex-
ible strategy that preserves the essential principles of education while embracing new insights
and innovations from data analytics.

The tripartite concept can suggest that universities are currently in the "Shu" stage, where
rigid academic divisions, adherence to established methodologies, and compliance with external
standards are prevalent. However, to meet the challenges of a rapidly changing world and to

Copyright © by Al Unauthorized reproduction of this article is prohibited.



Eduinformatics and the Universities' Challenge for “Ri”

unlock their full potential as centers of innovation and creativity, they must progress through
"Ha" to ultimately reach "Ri".

This paper aims to analyze the current state of higher education, propose strategies for pro-
gression through the "Ha" stage, and envision the characteristics of universities at the "Ri" stage,
100 years from now. By applying this Japanese concept to the global context of higher education
and application of Eduinformatics, we seek to offer a fresh perspective on institutional transfor-
mation and to chart a course towards a more dynamic, creative, and impactful form of higher
learning.

Education Informatics

Problems Problem
to be Eduinformatics solving

solved method

Figure 1: The concept of Eduinformatics from [4].
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Eduinformatics

interdisciplinary field and management information system
for education that has many practical applications

3

Institutional
Research

Machine

Learnin
Evidence-Based

Research

Scientific disciplines

[ Education

Learning/Teaching

Humanities disciplines

Figure 2: Concept of Eduinformatics: Eduinformatics combines humanities and scientific
dis-cipline (from [4]).

In light of these considerations, this paper attempts to address a critical question facing the
future of higher education: In what ways can the integration of Eduinformatics and the Shu-Ha-
Ri concept guide the transformation of higher education institutions over the next 100 years?
Specifically, we seek to explore how this integration can create universities that transcend current
constraints of time, place, and culture, while simultaneously maximizing human creativity and
effectively addressing global challenges. This question is central to our investigation, as it encap-
sulates the core challenges and opportunities for higher education in the coming century.

By addressing this question, we hope to provide insights into the potential pathways for uni-
versity evolution, the role of technology and data in shaping educational practices, and the im-
portance of cultural integration in creating truly global institutions of learning. Moreover, this
inquiry allows us to explore how traditional concepts like Shu-Ha-Ri can be reimagined and ap-
plied in the context of modern educational challenges, potentially offering new perspectives on
long-standing issues for higher education.

2 Methods

This study adopts a conceptual analysis approach, utilizing the Shu-Ha-Ri framework and Edu-
informatics as theoretical lenses to investigate the current state and future prospects of higher
education. The analysis is grounded in a comprehensive review of ongoing trends within the
relevant fields, including the growing emphasis on interdisciplinary research and education, the
influence of technological advancements on teaching and learning methodologies, shifting
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societal expectations of higher education institutions, and the increasing globalization of educa-
tion that necessitates the cultural integration.

3 Results and Discussions
3.1 Current State (""'Shu'")

The current state of higher education largely represents the "Shu" stage of the Shu-Ha-Ri concept.
Universities are characterized by thorough field divisions and knowledge systematization, with
institutions organized into distinct faculties and departments, often with limited interaction be-
tween disciplines. There is a strong influence of external factors, with institutions heavily shaped
by programs like the Comprehensive Support Program for University Reform and accreditation
requirements.

In fact, the Organization for Economic Co-operation and Development (OECD) is promoting
21st-century education that equips students with the skills needed for future societies. Through
the Programme for International Student Assessment (PISA), the OECD evaluates the literacy in
reading, mathematics, and science of 15-year-old students worldwide and measures the acquisi-
tion of 21st-century skills. This assessment provides guidelines for countries to improve their
education policies [6].

Additionally, the OECD Learning Framework 2030 presents a vision for future education,
emphasizing the knowledge, skills, attitudes, and values necessary for students to thrive in an
uncertain future. This framework advocates for interdisciplinary learning and lifelong education
[7].

Furthermore, the Future of Education and Skills 2030 project, launched by the OECD in 2015,
aims to support the improvement of education systems, focusing on learner-centered education,
evidence-based policy-making, and the enhancement of digital skills [8].

The characteristics of 21st-century education include skill-based learning, integrative learning,
and the promotion of lifelong learning. It nurtures skills such as problem-solving, critical thinking,
creativity, and communication, which are applicable in real-world situations. This proffers the
ability to tackle complex issues and build a sustainable society to students.

This stage is marked by a focus on maintaining and inheriting existing frameworks, where
curricula and teaching methods often prioritize the transmission of established knowledge over
innovation. The system is dominated by relative thinking and uniform standards, with success
often measured by comparison to peers or adherence to standardized metrics. However, resource
constraints, including limited funding and rigid organizational structures, further hinder innova-
tive initiatives.

Eduinformatics analysis of current educational data reveals patterns that support this charac-
terization. For instance, curriculum mapping data show a high degree of compartmentalization
in course offerings, with limited cross-disciplinary connections. Student performance metrics of-
ten emphasize standardized test scores and grade point averages, reflecting a focus on measurable
outcomes rather than creative or innovative capabilities.
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3.2 Transition to "Ha"

The transition to the "Ha" stage in higher education involves breaking away from these rigid
structures and embracing more flexible, innovative approaches. This stage is characterized by the
promotion of interdisciplinary research and education, where universities begin to break down
silos between academic fields, encouraging collaboration across disciplines. There is an intro-
duction of absolute perspectives, where institutions start to pursue more universal truths or values
that transcend individual field frameworks.

In this process, higher education institutions need to encourage free thinking among students
and researchers and provide opportunities to challenge existing frameworks. It is important to
foster the spirit of "Ha" through flexible curricula, venues for cross-disciplinary dialogue, and
support for innovative research. The concept of convergence science, which aims to integrate
knowledge, methods, and expertise from different disciplines to form a comprehensive synthetic
framework for addressing complex scientific and societal challenges, is becoming increasingly
crucial in this context.

A prime example of this trend is the recent merger of Tokyo Institute of Technology and Tokyo
Medical and Dental University in Japan. On October 1st, 2024, these two prestigious institutions
integrated to form a new university, Institute of Science Tokyo, with the explicit goal of realizing
convergence science [9]. The fact that both universities were willing to relinquish their estab-
lished names underscores the perceived importance of this interdisciplinary approach. This bold
move reflects a broader shift in higher education towards dismantling traditional disciplinary bar-
riers and creating new, integrated frameworks for knowledge creation and problem-solving.

Such developments indicate that many higher education institutions are actively embracing
the "Ha" stage, recognizing the limitations of remaining in the ""Shu" stage in the face of complex,
multifaceted global challenges. However, it's worth noting that this trend also suggests that these
institutions are not yet fully entering the "Ri" stage, where complete transcendence of disciplinary
boundaries would occur. Instead, they are strategically positioning themselves at the cutting edge
of the "Ha" stage, seeking to maximize the benefits of interdisciplinary collaboration and conver-
gence while still maintaining some degree of disciplinary structure.

Many of the complex challenges facing modern society cannot be solved by a single academic
discipline alone. For example, addressing issues such as climate change, infectious diseases, and
social inequality requires collaboration across diverse fields including natural sciences, social
sciences, and humanities. The "Ha" stage necessitates institutional and cultural transformations
to promote such interdisciplinary research and education.

Moreover, the "Ha" stage involves a crucial shift from relative to absolute perspectives. A
relative perspective is a view based on the context of individual academic disciplines, leading to
judgments like "if A or B, then B is better". On the other hand, an absolute perspective refers to
the pursuit of more universal truths or values. In the "Ha" stage, it is essential to relativize the
frameworks of individual fields while addressing fundamental questions that permeate academia
as a whole.

In this process, higher education institutions need to encourage free thinking among students
and researchers and provide opportunities to challenge existing frameworks. It is important to
foster the spirit of "Ha" through flexible curricula, venues for cross-disciplinary dialogue, and
support for innovative research.

We have already proposed knowledge network models that provide insights into transcending
systematic academic disciplines. In our preceding research [10][11], we analyzed the process of
knowledge creation from the perspective of network theory. We represented knowledge as points
(nodes) and connections between knowledge as lines (edges), explaining the growth of
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knowledge in a three-stage model (propagation, mixing, and creation). In particular, the "Tag-
based Knowledge Network Model" suggests the possibility of new knowledge creation by visu-
alizing the relationships between knowledge from different fields through the use of tags. These
models offer valuable perspectives for understanding interdisciplinary approaches in the "Ha"
stage and the process of creating new knowledge beyond existing frameworks.

This phase emphasizes STEAM education, which incorporates Arts into Science, Technology,
Engineering, and Mathematics, acknowledging creativity's importance across disciplines. STEM
education is crucial for 21st-century learning [12]. In 2010, Rodger W. Bybee highlighted STEM
education's significance in the renowned journal Science [13]. Their article, "What Is STEM Ed-
ucation?" explored how STEM education addresses not only science and mathematics but also
technology and engineering for 2 1st-century citizens, promoting scientific literacy among youth.

Furthermore, the fusion of art and STEM birthed STEAM (Science, Technology, Engineering,
Arts, and Mathematics) [14], enhancing creativity in younger generations. STEAM now holds
its educational significance as an extension of STEM education. Researches have already been
conducted on STEM/STEAM implementation in early childhood education [15][16].

Free thinking is encouraged, with students and faculty empowered to challenge existing
frameworks and explore unconventional ideas. Curricula become more flexible, allowing for per-
sonalized learning paths and the integration of diverse perspectives. Universities also create en-
hanced dialogue platforms, providing spaces for cross-disciplinary interaction and the exchange
of ideas.

Eduinformatics plays a crucial role in facilitating this transition. Learning analytics can iden-
tify patterns of interdisciplinary engagement and success, guiding the development of more inte-
grated curricula. Adaptive learning systems, informed by real-time data analysis, can support per-
sonalized learning paths, allowing students to explore connections across disciplines more effec-
tively.

3.3 Vision for "Ri" Universities

The "Ri" stage represents the pinnacle of transformation in higher education. Universities at this
stage nurture sensibility and creativity, designing learning experiences that maximize students'
inner sensible intuitions, transcending traditional academic boundaries.

Advanced educational technologies are utilized to facilitate seamless global interaction
through cutting-edge online platforms and virtual reality environments [17]. These technologies
not only connect learners across the globe but also provide immersive experiences that transcend
physical limitations, allowing students to engage with complex concepts in novel ways.

Universities become hubs for active engagement with society, addressing real-world issues
with students applying their creativity to solve complex global challenges. The role of faculty
transforms from knowledge transmitters to facilitators of creativity and innovation. Eduinformat-
ics tools support this transformation by providing real-time feedback on student engagement and
learning outcomes, allowing educators to adapt their approaches dynamically.

Furthermore, at the "Ri" stage, rather than pursuing consistency or absolute truth, there is a
need for an open mind that understands perspectives that include contradictions and embraces
diversity. By reaching the "Ri" stage, it gets possible to create new value through abduction
[18][19].

At universities aiming for the "Ri" state, the nature of education itself undergoes a significant
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transformation. Educators no longer serve as mere transmitters of knowledge but take on the role
of facilitators who stimulate and ignite students' creativity. Students, in turn, are not passive learn-
ers but active creators of knowledge, designing their own learning experiences. This transfor-
mation is closely related to the concept of Lifelong Sustainable Inquiry-based Community Learn-
ing (LSiCL) [20]. LSiCL integrates elements of lifelong learning, sustainability, inquiry-based
learning, and community learning, providing an educational model adapted to the era of rapid
technological innovation.

In this new educational paradigm, we move beyond the traditional binary relationship of
teaching and being taught, forming a community where educators and students learn together.
The LSiCL approach, based on the principles of Eduinformatics, enables data-driven educational
practices, creating flexible and adaptive learning environments tailored to individual learners'
needs. Moreover, this model aligns with the concepts of Society 5.0 and Industry 5.0, providing
an educational foundation for realizing a human-centered society.

Such university education aiming for the "Ri" stage seeks to nurture creative problem solvers
capable of addressing the complex challenges of the 21st century and cultivate the ability to con-
tinue learning throughout life. It goes beyond mere acquisition of knowledge, focusing on the
creation of new knowledge and the realization of innovative ideas. This represents the actualiza-
tion of education that emphasizes not just learning, but the creation of new value as well.

These institutions function as lifelong learning hubs, catering to learners of all ages and fos-
tering intergenerational exchange and continuous personal growth. Learning becomes liberated
from physical and temporal constraints, allowing for truly flexible and globalized education.
Through the synthesis of diverse cultural elements and innovative approaches, universities be-
come centers for generating new aesthetics and paradigms.

Predictive analytics plays a vital role in this vision. By analyzing vast amounts of educational
data with the approaches of Eduinformatics, universities can anticipate future skills needs and
societal challenges, continuously adapting their programs to remain relevant and impactful.

The emphasis on art and creativity in the "Ri" stage is particularly significant. By integrating
artistic sensibilities across all disciplines, universities can foster a more holistic approach to prob-
lem-solving and innovation. This is further agreed by the emerging research on the importance
of creativity in fields traditionally seen as purely analytical, such as science and engineering.

In the “Ri” stage of Shu-Ha-Ri, where transcendence from traditional structures occurs, the
integration of arts within STEAM education represents a fusion of emotional intelligence and
creativity, equipping learners with the adaptability needed to solve complex global challenges
[14]. The arts provide learners with a unique lens through which they can process both personal
and collective experiences, transforming them into universal expressions of empathy, mutual un-
derstanding, and resilience.

Art forms such as visual expression, music, and collaborative practices like sign language
choir further foster co-creation and mutual understanding [21]. These practices dismantle polari-
ties such as the barrier between the hearing and non-hearing, promoting inclusivity and uniting
diverse communities. Such collaborative artistic activities align with the “Ri” principle of tran-
scendence, where participants go beyond individual creative expressions to form a larger, inter-
connected vision. This holistic approach to education cultivates both creative innovation and
compassionate problem-solving [22][23].

Moreover, arts exhibit the transformative power in an experiential fashion, represented by the
forms such as the recitation of atomic bomb poetry accompanied by music. Experiences of atomic
bombings have been assumed to be studied and conveyed for historical lessons, however, the
norm is currently expanding so that sharing of these experiences leads to the formation of empa-
thy, ultimately constructing a rapport in the community. This exemplifies how art can turn
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collective grieves and loss into a pathway for empathy and human resilience. This aligns with the
values of non-violent education, offering a creative platform to reflect on historical experiences,
and ensuring lessons are learned that prevent the recurrence of tragedies [24][25][26].

Central to these transcendence and transformation are the philosophy of wabi-sabi— a Japa-
nese aesthetic that finds profound beauty in impermanence and imperfection. This concept en-
courages reflection on the natural cycle of growth and decay, embracing simplicity and the quiet
grace found in transient moments. Recognizing and admitting this mutability of any fixed prac-
tice of art, such reflective practices foster a holistic mindset, nurturing harmony with nature and
cultivating innovative approaches to complex problems.

Eduinformatics enhances these artistic experiences by tailoring learning environments to in-
dividual student needs, maximizing their creative potential. This data-driven approach ensures
that students thrive in a globally interconnected world, developing adaptability to address 21st-
century challenges.

Incorporating these artistic elements into STEAM, particularly at the “Ri” stage, emphasizes
how interdisciplinary education fosters students as both innovators and compassionate problem-
solvers equipped to address the complexities of our interconnected world.

As aforementioned, the fusion of Japanese cultural elements with global perspectives offers a
unique value proposition in the international higher education landscape. Japan's rich cultural
heritage, including its aesthetic traditions, philosophical concepts like wabi-sabi, and harmonious
relationship with nature, can provide fresh insights when applied to global challenges. This cul-
tural integration can lead to innovative solutions that blend the best of Eastern and Western
thoughts.

However, the path to "Ri" is not without obstacles. Universities must navigate several key
challenges, including balancing academic rigor with creative freedom, developing new para-
digms for assessment and quality assurance, overcoming structural inertia, supporting faculty
development, investing in technological infrastructure, and carefully navigating cultural integra-
tion to avoid misunderstandings or appropriation.

Eduinformatics can help address these challenges by providing data-driven insights into the
effectiveness of new educational approaches. For instance, sophisticated analytics can assist the
development of more nuanced assessment methods that capture creative and interdisciplinary
competencies, moving beyond traditional metrics.

Notwithstanding these challenges, the potential benefits of achieving the "Ri" state in higher
education are immense. Universities at the "Ri" stage would be uniquely positioned to produce
graduates capable of addressing the complex, interdisciplinary challenges of the future. They
would become centers of innovation, driving social and technological progress while preserving
and reinterpreting cultural heritage.

4 Conclusion

Revisiting our research question: How can the integration of Eduinformatics and the Shu-Ha-Ri
concept guide the transformation of higher education institutions over the next 100 years to create
universities that transcend current limitations of time, place, and culture while maximizing hu-
man creativity and addressing global challenges?

Our analysis suggests that the integration of Eduinformatics and Shu-Ha-Ri gives a powerful
framework for guiding the transformation of higher education over the next century. This ap-
proach provides both a philosophical foundation and practical tools for creating universities that
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transcend current limitations and maximize human potential.

The journey from "Shu" to "Ri" in higher education, supported by Eduinformatics, represents
a path towards institutions that are more adaptive, creative, and globally engaged. At the "Shu"
stage, Eduinformatics can help universities optimize existing structures and identify areas for
improvement. During the "Ha" stage, it can facilitate the breakdown of disciplinary silos and
support the development of more flexible, personalized learning experiences. Finally, at the "Ri"
stage, Eduinformatics can enable truly transformative educational models that respond intuitively
to individual and societal needs.

The universities of the future, embodying the spirit of "Ri", will not only be institutions of
learning but catalysts for societal transformation. They will be places where the boundaries be-
tween disciplines dissolve, where creativity flourishes unfettered by conventional constraints, and
where the wisdom of diverse cultures converges to address global challenges. Eduinformatics, in
lockstep with the introduction to pre-existing STEM education, will play a crucial role in realiz-
ing this vision, providing the data-driven insights necessary to continuously refine and improve
educational practices.

However, this transformation is not entirely free from challenges. It requires a fundamental
rethinking of educational structures, assessment methods, and the role of educators. It demands
a delicate balance between leveraging technological advancements and preserving the human
element of education. Moreover, it calls for a careful integration of cultural perspectives to create
truly global institutions of learning.

In spite of these challenges, the potential benefits are truly profound. Universities that achieve
the "Ri" state will be uniquely positioned to develop individuals capable of addressing the com-
plex, interdisciplinary challenges of the future. They will be centers of innovation that drive social
and technological progress while preserving and reinterpreting cultural heritage.

In conclusion, the integration of Eduinformatics and the philosophy of Shu-Ha-Ri offers a
promising path forward for higher education. It provides a framework for creating universities
that are not just responsive to the needs of the future, but actively shape that future in positive
ways. As we look ahead to the next century of higher education, this approach can guide us in
creating institutions that transcend current limitations, maximize human creativity, and effec-
tively address global challenges. The journey towards "Ri" in higher education is not just an evo-
lution in educational practices, but a fundamental reimagining of the role of universities in society,
promising a future of learning that is more creative, compassionate, and connected than ever
before.
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