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Abstract

Amid the transition from Society 4.0 to Society 5.0, the role of Institutional Research (IR) in
higher education is evolving. We have proposed an interdisciplinary field named “Eduinfor-
matics,” which integrates education and informatics, offering fresh insights into data-driven
educational strategies. In this study, we further introduce “IR Philosophy” as a novel approach to
bridge the gap between the theoretical and practical aspects of IR. By examining the current state
of IR in Japanese universities, we emphasize the significance of technical skills and the im-
portance of understanding the broader educational context, termed “contextual knowledge.” Our
findings suggest that while technical proficiency is crucial, a profound understanding of the
broader educational context, referred to as “issue knowledge,” is equally vital. Furthermore, as
we move into the era of Society 5.0, our research underscores the need for a more integrated
approach to IR, emphasizing its pivotal role in shaping the future of education.
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1 Introduction

“Institutional Research” (IR) is a rapidly emerging field in Japanese higher education insti-
tutions in recent years. The introduction of IR in Japan was triggered by the generalization of
university establishment criteria in 1991[1]. While a concrete definition of the term “IR” is
yet to be established, several are included in the glossary created by the Ministry of Educa-
tion, Culture, Sports, Science, and Technology (MEXT).

In 2012, as part of the report titled “Transforming the Quality of University Education for
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Building a New Future ~ Towards Universities that Cultivate Lifelong Learning and Au-
tonomous Thinking”[2] the provisional term “University Portrait” contained a description of
IR. This report outlines the process of universities understanding and analyzing their own
activities using educational information and connecting this understanding to reforms—an
enhancement of the so-called IR function.

Furthermore, the 2018 “Grand Design for Higher Education Towards 2040”[3] Term
Explanation defines IR[4] as a function or department that conducts surveys and analyzes
information about institutions in higher education. The central collection and analysis of
institutional information enable institutions to plan, formulate policies, and make decisions
smoothly. It also provides institutional information to internal and external stakeholders as
needed.

Similarly, the 2020 “Educational Management Guidelines”[5] of the Central Council of
Education University Subcommittee established a definition of institutional research (IR)
and teaching IR. Just as with the previous definition, it is implied that the term “Educational
IR” is used specifically within these guidelines.

In Japan, IR is generally categorized into three types: education, research, and manage-
ment [6]. In the 2012 report [2], educational IR is mentioned in the context of university
reforms. This is because IR first appeared in relation to evaluations. While the 2018 term
explanation [4] only refers to institutions without specifically mentioning types of IR, the
2020 term explanation [5] explicitly addresses educational IR.

As of 2022, while research and management IR exist, teaching IR is likely the most ad-
vanced field [7]. Moreover, areas closely related to IR, such as “enrollment management”
and “institutional effectiveness” (IE), exist as concepts and activities similar to those of IR.
Enrollment management has a close connection with IR, and the first chapter of “The
Handbook of Institutional Research” [8] is titled “Enrollment Management and Academic
Affairs.” IR and enrollment management have an inclusive relationship. “Learning analyt-
ics” is another field closely related to IR [9]. Hence, IR spans a wide range of border areas;
thus, it is not sufficient to just deal with IR reflecting the current state of affairs.

In America, where IR has been practiced for over 50 years [10], the field has developed
through an interaction exchange between practical and academic aspects. Contrarily, in Ja-
pan, interests and initiatives in the practical aspects of IR, such as the content of IR work, its
organizational positioning, and responses to accreditation evaluations, have been predomi-
nant.

In this context, we focused our research on establishing a foundation for IR as an academic
field with a particular focus on the following three objectives: Establishing a foundation to
organize the theoretical framework of IR as an academic field and improve the skills of IR
practitioners, building platforms for sharing datasets used in research, and researching and
developing authentication technologies.

I.  Establishing an ontology for systematizing IR academically

II. Implementing a skillset and development program necessary for practicing IR

III. Establishing information technology such as information infrastructure and au-
thentication infrastructure to effectively function IR

Implementing a skillset and development program necessary for practicing IR We ini-
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tially conducted surveys as practical investigations of talent and skillset development. The
first survey investigated the frequency of IR training opportunities using archived data from
the asagao-Mailing List (ML). Based on the information disseminated through ML, we
identified IR-related training events and examined their annual frequency [11]. From 2010 to
2015, an increasing trend was observed, and from 2016 to 2021, the number of events re-
mained high, exceeding 40 during the peak years. Regarding the hosting entities, in 44.9% of
the cases, the events were organized by individual universities.

To investigate objectives I and II, we conducted a survey across whole 806 Japanese
universities (86 national, 94 public, and 626 private institutions)[12]. In this research, we
found that many of them said that knowledge and skills corresponding to “contextual intel-
ligence” and “issues intelligence” were necessary, and among those corresponding to
“technical/analytical intelligence,” were differently perceived in terms of their necessity. In
addition, when asked to self-evaluate their knowledge and skills, some respondents gave
lower self-evaluations than they did for the perceived needs for these knowledge and skills.

However, one research question remains. Is it sufficient to have the technical skills to
implement practical IR? The survey response reveals that “contextual intelligence” and
“issues intelligence” are important in IR practice. Therefore, we set our research questions as
follows: RQ: What is the connection between the practice and theory of IR?

2 Similarities in the Transition from Society 2.0 to Society 3.0
and from Society 4.0 (Current) to Society 5.0

Society 5.0 is the concept of the future society [13]. The Japanese Cabinet Office provides
one definition of Society 5.0. Society 1.0 is a hunting society. Society 2.0 was an agricultural
society. Society 3.0 was an industrial society. Society 4.0 is an information-based society.
Society 5.0 is the one after Society 4.0. [13] (Figure 1). In countries other than Japan, Society
5.0 is referred to as Industry 5.0. Therefore, Industry 5.0 mentioned in this paper is to be
interpreted as synonymous with Society 5.0.
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Figure 1: Society 5.0 (from [13]).
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Science, technology, engineering, and mathematics (STEM) are some of the most im-
portant education in the 21st century [14]. In 2010, Rodger W. Bybee introduced the im-
portance of STEM education in the journal “Science” [15]. The title was “What Is STEM
Education?”. In this article, he stated that it is important that STEM education deals with not
only science and mathematics but also technology and engineering for 21* century citizens.
STEM education is important because of the scientific literacy of younger generations.

Moreover, both art and STEM create new variant disciplines such as science, technology,
engineering, arts, and mathematics (STEAM) [16]. Especially ability of Creativity is par-
ticularly important for the younger generations. Therefore, STEAM education is currently
one of the most important disciplines in STEM education. To establish the next century (21
century), STEAM education is important for the younger generation. STEAM education is
important not only for higher education but also for pre-primary, primary, and secondary
education as students can easily obtain creativity. Research on early childhood education in
STEAM has been published and reviewed [17][18].

Creativity for the younger generation and securing a good quality of life (QOL) in the
future are major reasons to consider STEAM education for younger generations. Information
and communication technology (ICT) is evolving rapidly. In the future, the younger gener-
ations will have to use more ICT in their lives. In fact, a paradigm shift has promoted a new
era of industrial-level Industry 5.0 [19] and Society 5.0 [20][21].

In the era of Society 5.0, education is not the same as those of earlier societies. For ex-
ample, the Organization for Economic Cooperation and Development (OECD) proposes
competency-based education [22]. The OECD distinguishes between technical competen-
cies and core competencies [22] by describing that “Technical competency requirements to
successfully perform a given job are defined in job vacancy announcements” and core
competencies are categorized into the following three clusters: delivery-related, interper-
sonal, and strategic cluster[22]. This shows that in the 21* Century, education not only in-
cludes simple knowledge but also the ways to use it and create new knowledge.

Education is changing along with these rapidly changing situations, from Society 4.0 to
Society 5.0. The government has defined “recurrent education” and “reskilling” as key com-
ponents for career advancement and productivity growth [23]. In the fiscal year 2016, the MEXT
organized a discussion group called the “Discussion on the Enhancement of Mathematical and
Data Science Education,” consisting of knowledgeable experts and scholars. This group com-
piled measures to strengthen mathematical and data science education in universities [24]. Then,
in the “Al Strategy 2019,” which was decided by the Integrated Innovation Strategy Promotion
Council in 2019 (June of the first year of Reiwa)[25], it was set forth that by the target year of
2025, “all university and technical college students, regardless of their field of study (approxi-
mately 500,000 graduates/year), should acquire basic knowledge in mathematics, data science,
and AL”

Furthermore, the Committee for the Promotion of Measures to Strengthen Mathematical and
Data Science Education in Universities stated that “regardless of their field of study, a certain
number of university and technical college students (approximately 250,000 graduates/year)
should acquire foundational skills in applying mathematics, data science, and Al to their spe-
cialized fields”’[24]. The immediate goal of higher education is “to establish an educational en-
vironment where all university students, regardless of their major, systematically acquire
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mathematical thinking and data analysis/utilization skills”[26].

If we aim to understand the future of education during the shift from “Society 4.0 to 5.0,” a
historical perspective can provide valuable insights for understanding. This is not the first-time
education has been scrutinized during societal transformation driven by technological ad-
vancements. In particular, recent discussions on the Institutional Research share common ground
with debates on pedagogy during a period when pedagogy was striving to establish itself as a
distinct modern science during the transition from “Society 2.0 to 3.0.” The following sections
explore the technological innovations and the corresponding societal changes that unfolded in
the 18th and 19th centuries. We delve into the efforts to establish pedagogy as an independent
science during this period. We aim to draw lessons from this historical context to inform future
discussions on the Institutional Research.

In the 18th century, profound societal transformations were instigated by a series of techno-
logical breakthroughs, most notably, the invention and refinement of the steam engine, along
with its widespread adoption for commercial purposes. These advancements heralded the advent
of the capitalist mode of production and a significant shift in the industrial landscape from ag-
riculture to industry. This period is often characterized as the onset of the modem era, often
referred to as the “transition from Society 2.0 to Society 3.0.” Concurrently, these societal
changes triggered intense global competition for colonial territories, ultimately paving the way
for the emergence of imperialism in the 19th century.

Consequently, during the 18th and 19th centuries, societal expectations regarding education
rose significantly. The reshaping of the industrial landscape and the heightened global competi-
tion not only gave rise to a novel concept of human resources, particularly industrial workers and
citizens, deemed appropriate for the evolving society but also prompted inquiries into how to
efficiently cultivate them. Relying on education to tackle such challenges is a familiar scenario.
Education has often been used to meet the demands of societal transformations brought about by
the emergence and widespread adoption of new technologies.

However, pedagogy in the 18th and 19th centuries did not immediately meet such social ex-
pectations; on the one hand, there was the traditional view of pedagogy as a technical theory of
guiding children and, on the other hand, there were attempts to establish a new pedagogy as a
scientific theory in the wake of the scientific revolution. The question of how to relate these two
forms of pedagogy was explored [27].

Symbolized by the question, “How do we teach and guide children?” pedagogy was born as a
practical science targeting various individual educational practices and questioning its contribu-
tion to those practices. At the time, incorporating modern scientific standards into traditional
pedagogy seemed difficult because the modern scientific perspective, which reduces human
phenomena to their elements and analyzes their universality, was thought to exclude the unique
perspective of pedagogy, which focuses on the diversity of individual educational practices [28].

As aresult, pedagogy was divided into two camps: one is concerned with the facts of practical
experience, paying little attention to philosophical and theoretical developments; and the other is
concerned with philosophy and theory and less concerned with the facts of practical experience.
Pedagogy as an academic discipline could not adequately deal with the issue of developing new
human resources suitable for the new society.
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Johann Friedrich Herbart (1776-1841) was pivotal in systematically establishing pedagogy as
a science within this context. His pursuits were twofold: a theoretical interest in formulating a
philosophical framework to underpin the potential for human development and a practical in-
terest in developing a structured system of representation to observe and document the progres-
sion of human growth, thus enhancing his intellectual exploration [29]. Consequently, he struc-
tured pedagogy as a science by integrating practical philosophy (ethics) and psychology as
foundational disciplines. He articulated that “Pedagogy, as a science, draws on practical phi-
losophy and psychology; the former defines the objectives of cultivation, while the latter delin-
eates the methods, means, and challenges involved [30].”

Although Herbart’s systematized pedagogy was later disentangled into speculative ethics
(philosophy of education) and empirical psychology (psychology of education), it was method-
ically refined as a practical theory by the Herbart School. Its influence extended beyond Ger-
many, gaining global recognition. Undoubtedly, one of the driving factors behind this expansion
was the anticipation that the pedagogical framework formulated by the Herbart School would
provide solutions to the challenge of nurturing new human resources suited for the evolving
society. Consequently, during the 20th century, pedagogy underwent a bifurcation and further
development, branching into two distinct areas: philosophy of education and psychology of
education.

There are some similarities between the changing situations from Society 4.0 to 5.0 with those
from Society 2.0 to 3.0, during the 18" century industrialization. While the current focus on IR is
solely on practice, both practice and theory are essential in reality. Therefore, bridging this gap is
necessary in the context of time. This is precisely how, during the Society 2.0 to 3.0 transition,
education branched into educational philosophy and educational psychology.

In the current era of transitioning from Society 4.0 to 5.0, the need for a philosophy of IR is
implicated. Therefore, we propose a new IR field called the “IR Philosophy.” IR philosophy
perceives IR as an academic discipline, which scientifically derives theory from practice and
constantly questions what good IR might be. It is likely to become an important field of higher
education in the future.

3 Discussion

As previously described, most Japanese universities have IR sections. From our survey, the
faculty and staff of IR sections wanted to obtain many abilities, not only in statistics, but also in
the knowledge of higher education. To solve these problems, we proposed Eduinformatics.

Eduinformatics is a new interdisciplinary field that includes informatics and education
[31], which is a combination of the words “education” and “informatics.” It is an interdisci-
plinary field involving both education and informatics. It analyzes student data and develops
novel analytical methods [32] (Figure 2).

To address the sustainability of IR sections, we propose Feasibility-Sustainability Analytics
(FS Analytics) [33][34] (Figure 3). This FS analysis, with the vertical axis representing feasibil-
ity and the horizontal axis representing sustainability, makes it possible to analyze the handover
tasks.
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Upon reflection, we realized that we had been proposing a concept that elevated the abstrac-
tion level of IR activities that we had been conducting as our tasks. Therefore, we proposed the
Abduction, Abstract Degree and Urgency Matrix (ABDU-M), with the vertical axis representing
“urgency” and the horizontal axis representing “abstractness” [35] (Figure 4).

Education Informatics

Problems Problem
to be Eduinformatics solving

solved method

Figure 2: The concept of Eduinformatics from [35].

Feasibility

High (Easy)

1 I

High (Easy)
Sustainability

Low (Difficult)

111 1A%

Low (Difficult)

Figure 3: The matrix of feasibility and sustainability [33][34].

Abduction, Abstract Degree and Urgency Matrix (ABDU-M), with the vertical axis repre-
senting “urgency” and the horizontal axis representing “abstractness” [35] (Figure 4).
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Based on these two concepts, we can connect the practice and theory in IR. Our survey
showed that the aim of IR at each university in Japan differs and depends on the university.

Therefore, it is important to connect the practices of each university to IR theory. IR
philosophy plays an important role in adapting theory from practice. Moreover, to adapt
theory from the practice of IR, we must understand Japan’s social and educational history. In
IR philosophy, it is important to learn about the history of education in the old Edo era,
which formed the background of Japanese education between 1603 and 1867.

Urgency

High

) |

Low High

Abstract

111 IV

Low

Figure 4: Abduction, Abstract Degree and Urgency Matrix (ABDU-M) [35]

Finally, we describe the data- and hypothesis-driven research approaches. Figures 5 and 6
show the relationship between hypothesis- and data-driven research approaches [36]. We
propose that these two approaches are dependent on each other (Figure 6). When con-
structing hypotheses from data, abduction is usually used. Abduction, similar to induction or
deduction, is a theoretical thinking method proposed by Charles Sanders Peirce[37]. Though
we cannot understand abduction well now, IR philosophy may be related to it.
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Data-driven

] | |

Hypothesis-driven

time

Figure 5: Data-driven approach and hypothesis-driven approach from [36]

data

hypothesis hypothesis

data

Figure 6: Cycle of hypotheses and data from [36]
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