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ABSTRACT

This paper proposes Engaged Immersive Learning (EIL), a new
framework designed to address the passivity, lack of context, and
one-way communication that often characterize lecture-centered
higher education. The argument begins by examining the
contributions and limitations of Problem/Project-Based Learning
(PBL) and STEM/STEAM education. While these approaches
have enhanced self-directed learning and creativity through
problem-based inquiry and interdisciplinary collaboration, they
retain structural challenges: tasks are frequently designed within
the classroom, activities tend to remain short-lived, assessment
relies on faculty-defined institutional standards, and
multi-stakeholder collaboration often remains superficial.
Drawing on Kolb’s experiential learning, Mezirow’s
transformative learning, Akpan’s social constructivism, and Lave
and Wenger’s concepts of Legitimate Peripheral Participation
(LPP) and Communities of Practice (CoP), the study proposes
design principles for EIL. It further introduces Generative Al
(GenAl) as a catalyst that supports, rather than replaces, human
collaboration. EIL consists of four elements: (1) an
environment-driven learning space in which students are
immersed for extended periods in real-world contexts where
multiple stakeholders (e.g., corporations, government, citizens)
interact; (2) a participation trajectory in which students’ roles and
responsibilities expand gradually in line with LPP; (3) a dialogue
design that positions GenAl as a “buddy” that sometimes errs but
offers heterogeneous perspectives; and (4) practice-based
assessment structured around external outcomes, stakeholder
perspectives, and transformative change. Case studies from a
single university illustrate that EIL can generate outcomes
beyond the classroom—such as international conference
presentations and forms of societal implementation—enabling
employers and public officials to evaluate students in terms of
“would I want to work with this person?”, and treat identity shifts
as explicit learning outcomes. The paper also identifies
remaining challenges concerning sample size and duration, the
reliability and validity of assessment rubrics, equity of access,
ethics and governance in GenAl integration, and the tension
between scalability and faculty workload. EIL is therefore
positioned not as a finished model but as a set of design principles
to be adapted to the specific contexts of different universities and
regions.
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1. INTRODUCTION

Higher education has faced growing societal pressure to provide
increasingly advanced specialization. As disciplines have
become more fragmented, curricula have evolved into “siloed”
structures in which subjects are taught in isolation. This has
created a serious educational problem: graduates often struggle
to apply their acquired knowledge in real-world settings.

In response, Problem-Based Learning (PBL) was developed as
an approach that enables collaborative groups, supported by a
facilitator, to work on complex, ill-structured problems through
cycles of inquiry and reflection. PBL was introduced to address
at least five interrelated issues in higher education: (1) the
fragmentation of knowledge and the lack of application skills; (2)
the need to shift from passive to active learning; (3) rapid social
change and increasing student numbers; (4) the need to integrate
theory and practice; and (5) a move away from memory-centered
learning towards the development of problem-solving and
critical thinking skills [1], [2].

Empirical studies of PBL suggest that learning deepens when
students apply knowledge in practice rather than simply
acquiring it in the abstract. Project-based learning (hereafter also
abbreviated as PBL, without a strict distinction) extends this
logic from “problems” to “projects.” It aims not only at
knowledge acquisition but at the integrated development of
knowledge, skills, and dispositions through engagement with
real-world projects. Typical designs involve sustained problem
solving, planning, problem formulation, and the application of
mathematical or scientific concepts to authentic situations [1].

In both forms of PBL, students are expected to develop a stronger
sense of purpose—asking “Why are we learning this?”—and to
increase their intrinsic motivation and engagement. However,
even with a focus on intrinsic motivation, existing research
suggests that the results remain limited[3].

To address this unresolved issue, recent work has explored the
potential of STEM/STEAM education (hereafter referred to
simply as STEAM) to enhance intrinsic motivation. Cheng et al.
[4], for example, implemented a STEAM programme that
adopted PBL methodology while setting an artistic goal of
“designing a musical instrument.” By embedding PBL within a
STEAM framework that combines divergent and convergent
thinking, their design aimed to complement and strengthen PBL
and reported increased intrinsic motivation among participants.
Other studies also indicate that STEM activities that do not
explicitly adopt PBL can nonetheless be experienced as engaging
and motivating.
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Through such innovations, PBL and STEAM have opened
promising pathways for addressing the weaknesses of highly
specialized, lecture-centered education while preserving
disciplinary depth. Yet important challenges remain. As long as
students work primarily on problems defined by teachers, a
fundamental shift in motivation is unlikely. Even where teachers
provide authentic problems, sustained motivational change in
PBL settings appears to require that tasks are perceived as
valuable and that students are granted autonomy and
opportunities for choice [5]. Beyond motivation, misalignments
persist between the values emphasized in university assessment
and those that matter in workplaces and communities; students
can remain trapped in the assumption that “good grades”
automatically translate into “being useful in society” [6]. In
addition, studies of PBL and STEAM repeatedly point to
difficulties in collaboration: relationships with external
stakeholders often remain short-term or superficial, despite the
language of partnership and engagement [7], [8].

These developments and remaining issues are summarized in
Table 1.

Table 1 The PBL to STEAM Transition and Its Challenges
Educational | Challenges Addressed | Remaining

Approach Challenges

Lecture- Disconnect

based between  theory
and practice,
student passivity

PBL Integrating theory and | Motivation,

practice to apply to | assessment
real-world problems, | methods,
fostering a  self- | stakeholder

directed learning | collaboration
attitude

STEAM Integration of | Motivation
academic disciplines | remains  partial,
for practical | learning is ad hoc
application,

Cultivating creativity
to tackle emerging
challenges

PBL is designed to develop problem-solving skills, addressing
predefined challenges under teacher supervision. STEAM
broadens capabilities by integrating analytical and creative
practices, fostering an interdisciplinary perspective across
multiple domains within the classroom. Consequently, it
employs methods from easily connectable fields. Both PBL and
STEAM produce outcomes, but they inherently lean toward ease
of implementation, creating structural limitations. They
particularly fail to fully address three interrelated needs: (1)
Environment-driven learning spaces—where engaging practices
exist and stakeholders or the subject matter itself provide diverse

perspectives; (2) Sustained immersion—where learners produce

outputs intermittently over weeks or semesters, receiving
iterative feedback; (3) Practice-based assessment—involving
stakeholder-specific evaluations, such as external metrics like
customer value, academic acceptance, or policy adoption.

To address future challenges, this study proposes that
experiential learning[9] , transformative learning[10] , social
constructivism[11] , and Legitimate Peripheral Participation
(LPP)[12] can be useful. Experiential learning enables authentic
challenges and structured reflection to trigger deep learning.
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Transformative learning generates shifts in perspective that occur
when assumptions are challenged through real-world constraints.
Social constructivism posits that knowledge acquired by learners
arises more from participation in communities and dialogic
processes. Combined with LPP, this leads to a transformation
from identity formation through participation in professional
practice to becoming an agent with knowledge that enables
proactive action. Designing LPP is particularly crucial in higher
education. Novices first glimpse pathways into low-barrier
professional groups accessible to anyone, tackle authentic yet
low-risk tasks, and gradually transition to more central roles as
guidance diminishes and participation becomes self-directed.
Applied at the university-society interface, students become not
merely "passive learners" or "customers," but are drawn into
activities, gradually becoming active participants. Moreover,
communities are not singular but overlapping, allowing
participation as new members in multiple groups. This process
itself becomes the opportunity to gain social acceptance
(legitimate membership) during university years, where students
are recognized by stakeholders like corporations as "legitimate
members to work with”. This further naturally fosters the

development of responsibility, ethics, and compliance—qualities
often difficult to acquire otherwise.

Under this concept, we propose Engaged Immersive Learning
(EIL) as an environment-driven framework. It is a learning model
designed so that learning and growth emerge from the
environment itself— —by placing students within society or in
small-scale projects with real authenticity for a reasonably long
period, where they solve genuine challenges alongside the adults
present. EIL is defined by four mutually complementary design
elements:

e  Environment: Construct spaces where real-world multi-
stakeholders—such as corporations, local governments,
and citizens—interact. This allows problems to emerge
from multiple directions, and learning manifests
contextually rather than through scripted curricula.

] Immersion: Encourages long-term participation spanning
weeks to semesters (problem discovery — discussion —
outline creation — construction — external review —
delivery). While not necessarily linear, this enables
improvement and the discovery of new challenges.

e Al Buddy: Use generative Al as a friend. Position Al as a
friend who, like humans, "says things that aren't always
accurate." While leaving a trace, bounce solution ideas off
it and receive new information. Verifying information and
ensuring ethical compliance remains the responsibility of
humans[13]-[15].

e  Practice-Based Evaluation: Combines academic standards
with stakeholder assessments to demonstrate value beyond
the classroom.

The remainder of this paper reviews related research and
theoretical foundations in section 2, defines the problem and
designs the EIL framework in section 3, presents the
implementation in section 4, evaluates EIL in section 5, and
concludes with future directions in section 6.

2. RELATED WORK
2.1 PBL

PBL has demonstrated certain achievements, with reported
improvements in autonomy, teamwork, critical thinking, and
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decision-making skills.

For example, Table 2 summarizes five approaches related to
PBL: problem-based learning, project-based learning, task-based
learning, case-based learning, and service learning.

Barrows classified PBL into six types in medical education[16].
First, he identified four educational objectives: (1) Structuring
Clinical Knowledge (SCC) applicable in clinical (practice)
contexts, (2) Clinical Reasoning Process (CRP), (3) Self-
Directed Learning (SDL), and (4) Motivation to Learn (MOT).
The weighting of these four objectives varies across different
PBL types. The six types of PBL are as follows: Lecture-based
cases (lecture and case), Case-based lectures (from pre-cases to
lectures), Case method (discussion using cases), Modified case-
based (stepwise cases like SMP/PMP), Problem-based
(presenting an initial image for free inquiry), Closed-loop /
iterative PBL (repeating inquiry — self-directed learning —
reapplication to the problem). Regardless of the PBL
classification, challenges exist, such as assessments becoming
memory-focused like traditional classroom settings, or the
problems themselves being designed to be solvable like standard
classroom exercises. Furthermore, research indicates that closed-
loop PBL, which requires repetition, is costly and difficult to
implement despite its proven effectiveness. Nevertheless, they
demonstrate a common finding: students learn more deeply when
they actively define and solve problems, rather than merely
listening.

Thomas evaluated project-based learning (PBL). He proposed
filtering PBL using the following five criteria: (1) Centrality
(core to the curriculum) (2) Driving question (3) Constructive
investigations (knowledge-building inquiry) (4) Autonomy
(learner self-direction) (5) Realism (authenticity beyond the
school setting). However, he also noted PBL's challenges in
formulating questions and its tendency toward insufficient
authenticity. On the other hand, it demonstrates that when
students engage in long-term, realistic projects, learning occurs
through the process of planning, constructing, and presenting
outcomes.[17] .

Blumenfeld et al. emphasized the use of computer games and
simulations. They proposed "authentic tasks" that enhance
interest, value, and a sense of mastery to achieve both "doing"
and "learning," along with the appropriate introduction of
technology to increase student agency. These facilitate access to
information, support the learning process, and assist in creating
products. This approach is said to have increased motivation for
both students and teachers.[18]. While emphasizing the
importance of integrating simulations and games into PBL, they
also point out that it can tend to lean too heavily toward "Doing,"
which can interrupt the deepening of learning.

Herreid criticizes overly simplified PBL for often devolving into
lightweight tasks like textbook chapter exercises, advocating
instead for narrative-driven learning. He defines PBL's essence
as authenticity and inquiry rooted in stories. When adapted into
context-appropriate case studies, students analyze relatable
examples, making abstract knowledge more memorable.[19] .

Bringle et al. promoted service learning using a similar approach,
though they did not label it PBL. In this model, students apply
knowledge gained in the classroom to the local community,
creating social impact while learning. It is not that students
cannot engage in experiential activities without skills; rather,
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activities are designed to connect prior learning with service.
However, with service, challenges often arise early on, and the
short duration of such activities is considered a limitation.

Table 2 Organizing Problems Solved Through PBL

Type of | Definition and | Benefit Challenges
PBL Characteristics
Students Improved Limited
Problem | independently self-directed exposure to
-Based investigate learning skills | the real
Learnin | academic and | Strengthening | world
g clinical problem Difficulty
problems, identification gaining an
acquire and analysis | interdiscipli
knowledge, and | skills nary
devise solutions perspective
Project- | A learning | Acquisition of | Building
Based approach where | practical skills | relationship
Learnin | students engage | Development | s with
g in real projects | of teamwork | businesses
over an | and  project | and society
extended period | management requires
and skills time  and
collaboratively effort
produce
outcomes
A learning | Cultivating If tasks are
Challen | approach where | Social not
ge- students  start | Contribution appropriatel
Based with local issues | Awareness y set,
Learnin | or social | Promoting motivation
g problems and | Innovative may
propose Thinking weaken.
solutions with a
view toward
social impact.
Case- A learning | Integration of
Based method that | Theory  and | Overempha
Learnin | connects theory | Practice sizes deep
g and practice | Strengthening | analysis of
through analysis | Decision- real-world
and discussion | Making Skills | cases.
using real-world
cases.
A learning | Two-way High
Service- | model that | learning with | operational
Learnin | integrates the community | burden in
g volunteer Fostering a | program
activities in | sense of social | managemen
local responsibility | t
communities Difficulty
and society into in
education. academicall
Achieves both y evaluating
learning and outcomes
social
contribution
through
practical
experience.
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As amethod to overcome the "passivity, lack of context, and one-
way nature" inherent in lecture-centered classes, PBL has
pursued problem-based inquiry, self-directedness, and
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connection to real-world issues[17], [18], [20]. Notably, Barrows
explicitly defined PBL's design variables and educational goals
(reasoning, self-regulation, knowledge structuring), theorizing
learning outcomes difficult to achieve through lecture-based
methods[16]. However, as implementation expanded, criticisms
emerged, such as "PBL in name only" and "assessment skewed
toward knowledge"[17], [19] .

2.2 STEAM

As demonstrated above, while PBL has significantly addressed
the shortcomings of lecture-based education, challenges remain.
Here, we examine STEAM, which has evolved while building
upon the PBL format. STEAM addresses real-world challenges,
problems requiring multiple perspectives, and tasks involving
design thinking. Table 3, the STEAM model contributes to
enhancing practical, collaborative, and creative skills. However,
it also faces challenges such as weaknesses in external
collaboration, high demands on teachers for coordination and
expertise, and a tendency toward ad-hoc evaluation.

Looking at specific examples, Jolly discussed instructional
design that addresses real-world challenges by integrating S, T,
E, and M through the Engineering Design Process (EDP)[21].
Within this framework, Jolly emphasizes six key points for
effective STEM education: (1) Selecting compelling challenges,
(2 Explicitly defining the EDP and designing projects aligned
with "quality standards,” (3) Intentionally including diverse
learners, (4) Fostering team collaboration, (5) Utilizing
technology authentically, not just for simulation, (6) Ensuring
assessment evaluates not only understanding or problem-solving
but also the extent of student engagement.

Additionally, while an organization, the National Math &
Science Initiative (NMSI) has outlined the benefits of PBL under
the title "How Project-Based Learning Transforms STEM
Education," organizing them as a shift away from passive
learning, improved long-term retention and academic
performance, enhanced problem-solving and collaboration skills,
and a more positive learning attitude[22]. Furthermore, they
assert that PBL will revolutionize STEM teaching, highlighting
the effectiveness of combining PBL with STEM.

Amanova et al. conducted a systematic review, defining STEAM
as an interdisciplinary approach integrating art into STEM,
emphasizing creativity, design thinking, and communication
skills. However, they report that STEAM repeatedly faces
challenges: (1) insufficient interdisciplinary expertise among
teachers, (2) complexity in curriculum design, and (3) non-
standardized assessment of learning outcomes.

Mahmud et al. conducted a systematic review of STEM and
Service-Learning (SL) in higher education. While demonstrating
the growing scope of efforts to balance social contribution and
learning, they pointed out the difficulty of conducting academic
evaluations regarding program operational burdens and
outcomes. They also noted challenges in generalizing case
studies and data insufficiency[23] .

Bettencourt et al. used constructivist grounded theory to theorize
how 45 STEM undergraduate students and graduates "Choose,
Navigate, and Integrate" challenges. These findings indicate that
steps to cultivate interdisciplinary thinking through these three
stages are crucial. However, since interdisciplinary activities
simultaneously advance both knowledge consolidation and
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problem-solving, institutional and structural support—such as
scheduling and advising—is also necessary.

The European Commission states that, as an industry, it is crucial
to enhance both the quantity and quality of STEM talent across
the entire EU, strengthen industry-academia education
collaboration, and develop "skills intelligence."[24]. This is not
only to address declining academic performance but also because
STEM is expected to provide talent for industries poised for
future growth. However, it also notes that there is still a shortage
of personnel capable of delivering STEM education, namely
teachers.

Furthermore, while IGE does not explicitly state STEAM, it
emphasizes interdisciplinary learning, real-world challenges,
industry-government collaboration, communication, and other
foundational professional skills. Semantically, it encourages
designs that incorporate the A (Arts/Design/Communication, etc.,
encompassing creativity, expression, ethics, and social
connections) into STEM[25]. This approach aims to holistically
cultivate skills, knowledge, and competencies to meet the needs

of industry and society.

Table 3 Organizing Problems Solved Through STEAM

Type of | Definition Benefits Challenges
STEM/STE | and
AM Characteristi
cs
Project- Student Acquisition | Challenges
Based teams solve | of practical | in
STEM real-world skills establishing
Education engineering Enhanced and
challenges Teamwork maintaining
and address | Skills partnerships
problems with
through the | Strengthenin | companies
design g problem-
process solving Standardizin
(EDP). abilities g evaluation
Projects criteria is a
involve challenge
collaboratio Requires
n with local high levels
communities of expertise
and from
businesses. teachers
STEAM Integrating Fostering
Education Art into | creativity Methodologi
Programs STEM, and design | es for
emphasizing | thinking integrating
creativity, Enhances art remain
design communicati | unclear
thinking, and | on skills Teachers
communicati | Expand often  lack
on skills. An | interdiscipli | interdiscipli
interdiscipli | nary nary
nary perspectives | expertise
approach Complex
including assessment
visualization methods
storytelling,
and ethical
consideratio
n
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Service- Integrates Fostering Heavy
Learning community social burden  of
STEM service contribution | project
activities awareness management
with STEM | Addressing Difficulty in
learning. real-world measuring
Simultaneou | challenges academic
sly achieves outcomes
learning Strengthenin | Ensuring
outcomes g Sustainabilit
and  social | community y Also a
contribution | partnerships | Challenge
by
addressing
societal
challenges
such as
environment
al issues,
public
health, and
educational
support.
Fostering Cultural
Interdiscipli | Systematical | integrated, friction due
nary STEM | ly boundary- to schedules
Programs integrating crossing and
multiple thinking disciplines;
STEM fields | Enhancing significant
to cultivate | complex burden on
interdiscipli | problem- guidance
nary solving and
thinking in | abilities and | coordination
students the capacity | .
through to translate | Difficulty
three stages: | across evaluating
selection, disciplinary | comprehensi
exploration, | "languages" | ve learning;
and effects often
integration. Strengthenin | manifest
Developing | g career | with a time
problem- adaptability, | lag.
solving networking, Challenges
capabilities and sense of | in
in complex | belonging maintaining
fields such large-scale
as multi-
biomedicine departmental
and and external
renewable collaborative
energy. relationships
Integrated Build long- | Gaining Challenges
STEM with | term practical in
Industry partnerships | experience establishing
with Improving and
companies employment | maintaining
and rates and | relationships
government | career with
agencies to | satisfaction companies
integrate Acquiring Balancing
practical the latest | academic
skills  and | technologies | and practical
academic and industry | aspects
knowledge trends
through
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internships, Lack of
mentoring, widespread
and joint adoption
research.

STEAM integrates not only science and mathematics but also
design thinking, offering solutions to challenges in creativity and
communication that PBL alone left unaddressed. However,
research also indicates that STEAM tends to be short-term, often
failing to achieve sufficient effectiveness, and there is a tendency
for it to remain confined within subject units.

Ultimately, while PBL/STEAM significantly addressed the
weaknesses of lecture-based teaching, it has not yet achieved a
design where students engage proactively, multiple stakeholders
interact within an environment resembling real-world challenges,
and projects are of sufficient duration— —to be evaluated by
each stakeholder.

2.3 Legitimate Peripheral Participation (LPP)

While PBL and STEAM have focused on transforming
individual learners' skills and motivation, Legitimate Peripheral
Participation (LPP) locates the essence of learning in the very
process of social interaction through which such transformation
occurs.

Whereas learning was traditionally viewed as a process of
knowledge acquisition and accumulation within the individual
mind, Lave and Wenger [12], drawing on ethnographic research
with West African tailors, Yucatan midwives, and butchers,
argued that learning is not fundamentally about "knowledge
transfer." Rather, it consists in the progressive deepening of
participation within a Community of Practice (CoP). In this view,
learners are positioned not as "novices" but as "participants" who
are granted legitimacy—the right to become full members of the
community.

LPP comprises three interrelated elements:

1. Legitimate: Newcomers are granted access to the
community's resources—tools, information, and the
expertise of senior members. They are recognized not as
outsiders but as prospective experts.

2. Peripheral: Participation begins at the periphery, where the
risk of failure is low and the expert's overall approach can
be observed, rather than at the center, where responsibility
is high and tolerance for error is limited. This arrangement
allows newcomers to master tasks incrementally while
developing a sense of the whole.

3. Participation: Beyond observation, learners take on an
active role within the community's practices.

Through this trajectory from periphery to center, learners
undergo not only skill acquisition but also an "identity
transformation"—a shift in self-definition from "learner" to
"practitioner." This reframing of learning as identity change is
central to addressing challenges that PBL and STEAM have left
unresolved.

Wenger [26] extended LPP theory by shifting attention from the
apprenticeship model—a longitudinal process in which
newcomers gradually become veterans—to the structure of the
Community of Practice itself and the identity formation that
occurs within it. He reconceptualized learning as a process of
"negotiation of meaning," arising from the interplay between
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"reification" (the creation of artefacts, concepts, and narratives)
and "participation." This framework reframes PBL and STEAM
as components of a broader "social learning system,"
illuminating how knowledge is generated and shared within
organizations.

A related line of research highlights the value of membership in
multiple communities. Akkerman and Bakker [27] describe this
as "Boundary Crossing," whereby learners generate new
knowledge by moving across community boundaries rather than
remaining within a single practice. This perspective is essential
for addressing complex, real-world problems that span
disciplinary and organizational borders.

2.4 Learning Theory

Kolb proposed Experiential Learning Theory (ELT), suggesting
adult learning requires four stages: 1) Concrete Experience (CE):
Actually doing something (practice), 2) Reflective Observation
(RO): Reviewing what happened and observing it from multiple
angles (reflection), 3) Abstract Conceptualization (AC): deriving
principles  or  theories from  observations  (lesson
learning/modeling), and 4) Active Experimentation (AE): testing
that theory in new situations (retrial). He posits that people learn
through repeated cycles of these four stages[9]. However, this
cycle requires "realistic and challenging projects,” not textbook
exercises. It is through experiencing cognitive dissonance—
recognizing that "I tried, but it didn't work"—that learners
interpret the situation themselves and generate their own
hypotheses (= abstract concepts).

While Kolb explained "how we learn from experience (the
process cycle)," Mezirow focused on "what it means for adults to
undergo profound change (rewriting the framework of meaning)"
and proposed Transformative Learning Theory[10]. Within this
framework, Mezirow posited that the transformation of one's
"Frame of Reference"—that is, changing one's interpretation of
the world itself—constitutes adult learning. According to this
theory, within groups composed solely of individuals sharing the
same background, shared premises (unspoken rules and common
sense) prevent individuals from questioning "Why did I think
that? (Is the premise correct?)" and thus, such doubts never arise.
Only when diverse external perspectives enter does one realize
that one's common sense was not universal truth, but merely one
prejudice. Thus, others become essential.

In the context of science education, Akpan et al. go beyond
Piaget's personal constructivism (individuals constructing
knowledge in their minds) and advocate for social constructivism
based on Vygotsky's theory: "knowledge is constructed through
social negotiation and agreement." Based on this theory, learning
is not "processing within an individual's mind" but "the very
process of participating in and dialoguing with a community."

The learning Kolb, Mezirow, and Akpan seek involves high
cognitive and emotional costs: "abandoning familiar ways,
tackling uncertain challenges, and re-examining one's deep-
seated beliefs." Consequently, people tend to default to familiar
methods. To counter this tendency, I proposed utilizing
generative Al (LLMs).This approach stems from positioning
generative Al not as a replacement for human collaboration, but
as an enabler that makes collaboration function effectively.
Research verifies the impact of generative Al on the quality of
student dialogue and the depth of self-reflection, demonstrating
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that Al functions not merely as an information provider, but as a
"discussion partner offering a different perspective."

3. PROBLEM DEFINITION AND APPROACH TO
RESOLUTION

3.1 Problem Setting

As seen in the previous section, PBL and STEAM have been used
to change lecture-based teaching methods, which tend to be
passive, abstract, and one-way instruction from the teacher. PBL
allows for a shift to active learning starting from a
"problem/project,” within a meaningful learning context,
enabling students to engage in collaborative activities. However,
challenges remain: tasks are often designed within the classroom,
limiting student agency; they can become short-term events; and
assessment tends to stay confined to the classroom. STEAM aims
to incorporate the Engineering Design Process, engage with
authentic subjects through community or industry partnerships,
and foster interdisciplinary creativity. Yet barriers persist, such
as collaboration with stakeholders and increased workload for
educators.

In summary, these developments leave four structural challenges,
which I label P1-1 to P1-4 for later discussion. P1-1 concerns the
continuity and depth of inquiry: rather than being sustained over
time, problem-solving activities are often compressed into short-
term projects, making it difficult for students to revisit and
deepen their understanding of the issues they encounter [28]. P1-
2 addresses the fact that both problem definition and evaluation
tend to remain confined within the classroom. Problems are
typically pre-set by instructors, and grading follows uniform,
institution-wide criteria, even though different stakeholders
would frame the same situation — and judge its value — in very
different ways. P1-3 refers to the erosion of motivation and
agency when task setting is teacher-led and deliverables are
predetermined; under these conditions, students have little room
to exercise autonomy and easily slip back into a passive stance.
Finally, P1-4 captures the mismatch between the skills demanded
by society (for example, negotiating with stakeholders or
engaging in evidence-based decision-making) and the skills that
instruction actually cultivates.

3.2 Solutions

For the challenges outlined in P1-1 through P1-4, Kolb proposed
a cycle of Experience — Reflection — Conceptualization — Re-
engagement. This cycle effectively addresses P1-1 by enhancing
learning from case studies. According to Mezirow et al., critical
reflection and reframing promote deeper consideration for P1-1
to P1-3. Akpan et al. suggest that creating social meaning and its
associated artifacts can help mitigate interdisciplinary friction,
addressing P1-3 and P1-4.

Even when Kolb’s experiential cycle, Mezirow’s transformative
learning, and Akpan’s social constructivism are incorporated,
further limitations remain. First (P2-1), concrete approaches for
engaging multiple stakeholders are often unclear. Second (P2-2),
there is still a lack of valid, stakeholder-specific assessment
criteria that would allow companies, policymakers and citizens
to evaluate student work from their own perspectives. Third (P2-
3), problem-setting continues to be dominated by teachers, which
restricts opportunities for self-directed activities in which
students identify and pursue problems that matter to them.
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To address this, consider the following ideas: Incorporate
peripheral activities such as introductory lectures that introduce
the types of challenges typically encountered after graduating
and entering society, or simple company training programs
organized by businesses. Through these, students can experience
such challenges at university. This allows them to identify
problems within companies that employees themselves do not
directly tackle but are recognized as issues—problems they
discover using their own capabilities (and precisely because they
discover them themselves, they can envision potential solutions).
In the process of solving these problems, they engage with
multiple stakeholders, produce some form of output, and thereby
gain access to new information. This approach incorporates the
LPP/CoP framework, focusing not on knowledge acquisition but
on the "process of identity transformation through becoming a
member of a Community of Practice (CoP)." In other words, by
combining Kolb, Mezirow, Akpan with LPP/CoP, the legitimacy
inherent in LPP primarily addresses P2-1 and P2-2, while
peripheral participation mainly resolves P2-3.

Nevertheless, the following issues remain with Kolb, Mezirow,

and Akpan:

P2-4: It involves high cognitive and emotional costs—
abandoning familiar methods, tackling uncertain challenges,
and re-examining one's deep-seated beliefs.

Consequently, during the transition from Concrete Experience
(CE) to Reflective Observation (RO), learners may skip genuine
reflection and rush directly to Active Experimentation (AE). At
the stage of Critical Reflection (CR), the fear of questioning
deeply held values can lead them to avoid open debate. During
social negotiation, they may smooth over disagreements,
resulting in superficial consensus or groupthink. Drawing on
social learning theories, Zhou et.al position Generative Al
(GenAl) as a catalyst for overcoming this “learning inertia[29]”
by providing a persistent, low-risk dialogue partner that injects
heterogeneous perspectives into collaborative work[30].
Building on their insight, this paper assumes that even when
LPP/CoP-based project designs are in place, typical sources of
friction—such as limited access to experts, newcomers’
reluctance to speak up, and emotional resistance to change—can
be mitigated when GenAl functions as a catalyst that keeps
reflection and dialogue in motion.

3.3 Design of Engaged Immersive Learning

3.3.1 Basic Concept of EIL

To fundamentally resolve the remaining challenges outlined in
Sections 3.1-3.2 (P2-1 to P2-4), a fundamental redesign of the

learning environment itself is necessary. The Engaged Immersive
Learning (EIL) proposed in this paper integrates Kolb's

Experiential Learning Cycle, Mezirow's Transformative
Learning, Akpan's Social Constructivism, and Lave and
Wenger's Legitimate Peripheral Participation
(LPP)/Communities of Practice (CoP), while further

incorporating Generative Al (GenAl) as a catalyst to enable these
theories. This design philosophy aims to simultaneously resolve
the aforementioned challenges (Table 4).

EIL is defined as follows:
It is an educational model where students continuously
immerse themselves in real-world environments where
multiple stakeholders interact. They learn based on practical
evaluation criteria (problem-solving ability, decision-making
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capacity, value creation), utilize generative Al as a "buddy,”
and achieve learning through spontaneous discovery within
an environment-driven learning design.

The novelty of EIL lies not in "learning programs" or "teaching
methods," but in the "design of the learning environment itself,
involving multiple stakeholders. "Traditional PBL/STEAM
education followed a model where university instructors set
problems and students responded to them. In contrast, EIL aims
for a structure where learning naturally deepens. This is achieved
by having real stakeholders—such as corporations, government,
and local communities—bring their own challenges with
independent discretion. Students are gradually drawn into this

multi-layered  stakeholder environment as "peripheral
participants.”
Table 4 EIL Challenge Resolution Matrix
Challenge Traditional EIL Solution
PBL/STEAM Direction
P2-1: Unclear | Teachers select | Multiple
Stakeholder and manage a | stakeholders
Engagement limited number | participate with
Methods of stakeholders | independent
discretion.
Universities  focus
solely on designing
the "space and time"
P2-2: Lack of | Primarily Companies may
Stakeholder- classroom- evaluate based on
Specific  Valid | based efficiency,
Assessment assessment policymakers on
(graded by | implementation
instructors) feasibility, citizens
on social value, etc.
P2-3: Problems | Teachers preset | Stakeholders bring
to be solved are | problems real-world
teacher-set and challenges; students
lack autonomy transition from
peripheral
observation to central
roles
P2-4: High | Refuge in | Conversations with
cognitive  and | relationships diverse stakeholders
emotional cost | and discussions | and Al  buddies
of abandoning | with like- | constantly  provide
familiar methods | minded "heterogeneous
individuals perspectives"

3.3.2 Four Design Elements of EIL

EIL consists of the following four complementary design

elements(Figure 1):

real projects

Environment: A space where multi-layered stakeholders
intersect
It builds a multi-layered environment where companies, local
governments, civic groups, research institutions, and others bring

collaboration."

Multidimensionality of Problems: Even in the same situation,
different stakeholders interpret challenges differently. For
example, companies may have problems they face but don't
directly address. Solving these may not offer economic
benefits but could benefit service users, meaning multiple
legitimate values coexist simultaneously. This inherent
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complexity of the real world is embedded within the learning
environment.

Situated Learning Manifestation: Within this complex
environment, as students engage in real actions, "what should
be learned" naturally becomes apparent. In other words,
learning objectives are not fixed in advance as a syllabus but
are dynamically generated according to the situation.

Loose Coupling: This is a crucial element. Universities focus
on designing "time" and "space," while maximally respecting
the independent discretion and ingenuity of companies and
stakeholders. This enables innovative learning liberated from
many constraints.

Media Diversification: Combining multiple media—face-to-
face, online, hybrid—minimizes geographical and temporal
constraints, creating an environment where more
stakeholders can participate.

(2) Immersion: Sustained Participation Over Weeks to Semesters
Whereas PBL/STEAM often devolves into "short-term projects
within a unit," EIL promotes deep immersion through long-term

participation spanning at least several weeks to an entire semester.

Hierarchy of Participation: Newcomers initially engage
peripherally—Ilistening to lectures, observing projects, or
attending events. As teams advance project challenges and
engage with companies, they gradually transition to more
central roles (phased participation). Through this process,
newcomers develop an identity as "community members,"
naturally cultivating responsibility and ethical awareness.
Iterative Feedback and Redesign: Rather than linear
progression (problem discovery — planning — execution —
completion), students experience the true meaning of
"learning by doing" through an iterative cycle:
implementation — external stakeholder review — learning
— refinement — new problem discovery —
reimplementation. This corresponds to executing Kolb's
experiential learning cycle not merely through individual
reflection, but within dialogue involving multiple
stakeholders.

Visible Output Production: By generating concrete outputs
(prototypes, policy proposals, reports, etc.) at each stage,
students perceive in real-time that "their actions are
impacting the real world." This naturally fulfills the three
fundamental psychological needs of "competence,"
"autonomy," and ‘"relatedness," sustaining intrinsic
motivation (P2-3)[31], [32].

(3) AI Buddy: Enabling Generative Al as a Collaborative
Explorer

Position generative Al (LLMs) as a "partner" to act as a catalyst
for overcoming learning inertia. This means actively involving
Al at each stage of the learning process, rather than treating it
merely as a "tool" or "knowledge search engine."

Provider of Heterogeneous Perspectives: Al possesses
different logical structures and knowledge patterns than
humans, breaking students out of groupthink and fixation on
single thought patterns. Questions like "Al said this, but is it
true?" naturally trigger critical thinking.
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Positioning as a "Fallible Partner": Large Language Models
(LLMs) are known to hallucinate (generate information that
isn't factual). EIL incorporates this limitation as a "learning
opportunity."  Students develop the awareness that "Al
suggestions require verification," naturally cultivating
critical literacy skills essential in modern society: how to
judge the authenticity of information and how to integrate
multiple sources. This verification process becomes
collaborative misinformation verification, strengthening
group critical thinking [33]-[35] .

Promoting Reflection: Through dialogue with Al, students
re-examine questions like "What assumptions are we
making?", "Are those assumptions truly justified?", and
"What might be visible from another perspective?" This
functionalizes Mezirow's concept of "transformative critical
reflection” within the framework of Al dialogue[10], [34] .
Implementation of Continuous Support: The Al Buddy is
available throughout all stages of the learning process,
including  brainstorming, data analysis, literature
summarization, and idea feasibility assessment. Crucially,
the final judgment and responsibility always remain with the
human (student team).

(@) Practice-Based Assessment: Introducing the Value of
Multiple Stakeholders

Instead of traditional "in-class grading," we implement a
multidimensional assessment combining practical outcomes,

academic understanding,

and evaluations from multiple

stakeholders.

1.

2.
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Incorporating stakeholder metrics:
Customer Value: Whether a company can actually adopt
this solution, etc.
Academic Acceptance: Whether faculty members perceive
that "this learning experience deepened conceptual
knowledge or fostered theoretical understanding," etc.
Policy Implementability: Policy makers assess whether the
learning can be explained to citizens and whether there are
institutional challenges.
Social Acceptance: Community members assess whether
the learning genuinely contributed to solving their
challenges and whether it is trustworthy.
Transparent Evaluation and Immediate Feedback to
Students: Feedback from multiple stakeholders is
immediately communicated to students, bridging the gap
between "university grades" and "real-world value." Students
gain a multi-perspective understanding of "what they
contributed," fostering a sense of accomplishment and social
efficacy, which sustains intrinsic motivation.
Multidimensional Output Formats: Outcomes take diverse
forms beyond mere "reports" or "presentations," including
academic papers, international conference presentations,
policy proposals, and provision of measured data. This
fosters outcomes meaningful to each stakeholder.
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Engaged Immersive Learning (EIL) Framework

An Environment-Driven Framework for Higher Education
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Figure: EIL integrates experiential, transformative, and social learning theories with GenAl as catalyst
Figure 1 Concept of EIL
3.3.3 Operationalizing LPP/CoP in EIL e Boundary Crossing: By moving between multiple
communities (course participants, project members,

EIL operationalizes PBL/STEAM by integrating Lave &

Wenger's Legitimate Peripheral Participation (LPP), loosely
engaging multiple stakeholders.

Traditionally, LPP was conceived for learning within "single
professional communities," such as artisan apprenticeships or
medical training. However, addressing societal challenges
requires learning within "overlapping multiple communities"
where diverse professional domains and interests intersect.

EIL achieves (Table 5) this through the following methods:

e Building Plural "Legitimacy": Students hold multiple
identities—as "university students" attending lectures,
"participants" in events, "members" in projects, and "young
professionals" consulting with working adults. Within each
identity, students are recognized as "legitimate" members by
their respective stakeholders.

e Transition to Progressive Centrality: Initially, students start
as "observers" or "information gatherers" (peripheral
participation). Through accumulating small successes and
building trust with stakeholders, they gradually ascend to
more central roles (proposer — decision-maker — project
leader). Following this process, they also become "teachers"
to juniors. These processes represent the transformation of
the student's identity from "learner" to "practitioner,"
embodying the very "trajectory" described by Wenger, where
the student's self-definition fundamentally shifts from
"learner" to "practitioner."

ISSN: 1690-4524

researchers), students encounter different "ways of doing
things," "technical terms," and "values," acquiring the ability
to integrate them [27], [36]. This process fosters "integrative
thinking" and "contextual adaptability," qualities difficult to
achieve within a single academic discipline.

Table 5 Characteristics of EIL and PBL/STEAM

SYSTEMICS, CYBERNETICS AND INFORMATICS

Aspect PBL/STEAM EIL
Learning Teacher- The Environment Itself
Driver defined (Diverse Stakeholders, Real-
"problem" World  Challenges, Al
Buddies)
Participant Primarily Naturally incorporate
Composition | faculty and | students, faculty, TAs,
students corporate professionals,
government officials,
politicians, etc., as
appropriate
Duration Within a unit, | One semester to multiple
several weeks | years
to several
months
Evaluation In-class Multifaceted, including
criteria grading criteria | corporate efficiency, policy
implementability for
policymakers, and social
value for citizens
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. Critical Action Utilizing Al Buddies

During the idea generation phase, students utilize Al as a
"partner" to rapidly gather diverse proposals. Simultaneously,
they scrutinize these proposals through group discussions,
identifying misinformation and biases. This process
constitutes  collaborative  misinformation  verification,
fostering the formation of collective intelligence[37].

. Growth Through Collaboration with Diverse Stakeholders

Al's role Support Tool | Actively employed, serving
(Optional) as a learning catalyst and
collaborative explorer
Form of | Tight coupling | Flexible and Independent
Integration Participation (Loose
Coupling)

Learning Problem- Integrative thinking, social
Outcomes solving ability, | adaptability, identity
collaborative transformation

skills

3.3.4 Integration of Kolb, Mezirow, Akpan, Wenger Theories
and Al Catalysis

EIL integrates and operationalizes the following learning
theories:

Kolb's Experiential Learning Theory: Executes the cycle of
Concrete Experience (CE) — Reflective Observation (RO)
—  Abstract Conceptualization (AC) —  Active
Experimentation (AE) through dialogue with multiple
stakeholders. Whenever practical difficulties arise, students
interpret the situation themselves and construct their own
hypotheses.

Mezirow's Transformative Learning Theory: Constant
exposure to diverse external perspectives challenges
students' "presuppositions (unspoken rules)". Through
critical reflection, they realize their "common sense" was
merely "one bias among many", leading to a transformation
of their frame of reference.

Akpan's Social Constructivism: Knowledge is understood
not as "processing within an individual's mind," but as "a
process of participation and dialogue within a community."
Knowledge is constructed through negotiation and consensus
among multiple stakeholders, meaning that even for the same
issue, different forms of "knowledge" emerge depending on
the stakeholder.

Wenger's Communities of Practice and Trajectories:
Students participating in multiple communities undergo a
process of gradual transition from periphery to center,
accompanied by an essential transformation of identity.

To integrate these four theories, EIL functions generative Al as a
"learning catalyst." To overcome human "inertia" (fixation on
familiar methods, avoidance of critical reflection, emotional
resistance), Al:

1. Provides constantly accessible alternative perspectives to
prevent groupthink

2. Automatically triggers critical thinking through the process
of information verification

3. Serve as a neutral dialogue partner to mitigate emotional
backlash

4. Amplify human interaction rather than replace it

3.3.5 Student Learning Process in EIL (Nonlinear Cyclic
Model)

The student learning process in EIL consists of the following
mutually complementary elements (iterative, not linear):
1. Independent Theme Selection and Problem Discovery

86

Students independently select from multiple practical themes
(challenges presented by companies or regions) based on their
own interests. This exercise of autonomy constitutes the first
stage of intrinsic motivation.
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Students work on the same project teams with adults from
diverse backgrounds, such as corporate professionals,
politicians, teaching assistants, and faculty. Through
presentations, group discussions, and peer reviews, they learn
from each other. In this process, Mezirow's "critical
reflection" occurs naturally, prompting them to re-examine
their own assumptions and values.

4. Autonomous Feedback Loop
At each project stage, students receive feedback from
multiple stakeholders. They integrate this feedback and
incorporate it into the design of the next stage. This iteration
causes Kolb's learning cycle to rotate repeatedly, deepening
learning in a spiral fashion.

5. Growth into Autonomous, Continuous Learners
EIL's "loosely coupled" environment grants students high
levels of freedom and flexibility. Students develop the habit
of independently repeating the cycle of "choosing,
questioning, and acting," rather than merely "following
instructions.” Failures and discomfort are also transformed
into further drivers of learning through interpersonal
relationships, dialogue, and interactions with Al

3.3.6 Role Division in EIL Implementation

The success of EIL hinges on universities and companies (as well
as governments and local communities) clearly defining their
respective roles while collaborating under loose coupling.

The Role of Universities

e Designing "Time" and "Space": Focus on structuring
semesters, determining lecture event frequency, and
designing opportunities for engagement with stakeholder
companies

e Ensuring Diversity: Combining multiple companies,
multiple perspectives, and multiple media formats

e Quality Assurance of Learning Environments: Establishing
reflection opportunities, feedback mechanisms, and
consultation systems

e Promoting Cross-Boundary Learning: Supporting student
mobility and learning integration across different
communities

The Role of Companies, Government, and Local Communities

e Maintaining Autonomous Discretion: Bringing challenges
based on independent judgment, not being "directed" by
universities

e Presenting Authentic Challenges: Presenting challenges that
companies and local governments genuinely want to solve,
not simplified versions for universities

e Continuous Engagement: Multiple dialogues and feedback
provision, not just a single guest speaker appearance

Openness to Mutual Learning: Sincerely receiving fresh

perspectives and proposals from students, maintaining an attitude
to expand one's own thinking
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4. IMPLEMENTATION

4.1 Benefits for Universities: Why Universities Are Suited as
EIL Venues

Universities play a central role in implementing EIL. However, a
crucial question arises: Why should universities, rather than
companies or governments, be the core of the learning
environment? I will address this question while describing my
practice.

The Primary Advantage of Universities: A Neutral and

Trustworthy Hub

Universities are "neutral places" not dominated by a single

corporation or political stance. This neutrality is crucial for the

following reasons:

e Openness: Organizations from different industries and
political backgrounds can participate on equal footing.
Competing companies can coexist, and government agencies
and private enterprises can sit at the same table.

e Credibility: Universities possess social credibility as
educational institutions. Citizens and policymakers trust
universities to generate and disseminate knowledge
impartially.

e Tolerance for Critical Thinking: Universities foster a "culture
of testing different perspectives." This enables open and
rigorous debate not typically found in for-profit enterprises.

The Second Advantage of Universities: Cross-Company

Network Hub

Universities can function as a "hub" connecting multiple

companies, government agencies, NGOs, and research

institutions.

e Serendipity and Emergence: Organizations that would not
normally meet find points of contact through universities.
Even if Company A and Company B are competitors,
cooperative relationships can emerge within the neutral space
of a university.

e Cross-Industry Collaboration: Learning across different
sectors is naturally promoted. For example, expertise from
entirely different fields—such as IT companies,
manufacturing, agriculture, and welfare—intersects.

e Informal Network Formation: Student presentations and
exchange events foster personal networks between
companies. These networks later evolve into cross-industry
projects.

The Third Benefit of Universities: Social Legitimacy for

Human Resource Development

Universities are publicly recognized as institutions that invest in

future human development.

e Acceptance of a Long-Term Perspective: Unlike companies
or governments, universities are institutionally justified in
investing in "long-term human development spanning four
years or several years." Long-term growth is valued over
short-term gains.

e A culture accepting failure: Universities foster a culture of
"learning from failure." The process of trial and error itself is
valued, rather than demanding perfect outcomes.

e Acceptance of diverse career paths: Universities bring
together  students  aspiring to  different paths
(entrepreneurship, public service, large corporations, NGOs,
research, etc.) on the same campus. This diversity itself
enriches the learning environment.
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The Fourth Benefit of University: Coexistence of Learners

Across Generations and Backgrounds

Universities are places where learners from different generations

and backgrounds coexist.

e Intergenerational Exchange: Undergraduates, graduate
students, working adults, and senior students coexist in the
same space. Perspectives from different life stages naturally
intersect.

e Diverse backgrounds: International students, regional
students, urban students, students with disabilities, and others
from various backgrounds are represented.

e Accelerated Identity Formation: Within the unique university
environment, students gain opportunities to reexamine "who
they are." They can simultaneously experiment with multiple
identities.

The University's Fifth Advantage: A Safe Environment for

Social Experimentation

Universities are places where new ideas and social experiments

can be tried "safely."

e Tolerance for Failure: Failure in business leads to profit loss,
but failure in university is seen as "learning." This tolerance
enables innovative attempts.

e Risk-mitigated innovation: Policy experiments,
technological experiments, and prototypes of social
innovation can be tested "experimentally" through
universities.

e Knowledge Dissemination and Social Impact: Research
findings and policy recommendations originating from
universities carry public credibility. This enhances the
societal acceptance of student activities and learning
outcomes.

4.2 Stakeholder Expectations: What Companies, Students,
and Faculty Expect and Should Do

To successfully implement EIL, all stakeholders involved
(businesses, students, faculty) must clarify what they expect from
each other and what they themselves should do. However, these
expectations are sometimes conflicting and sometimes
complementary. The expectations and responsibilities of the
three positions are detailed below.

4.2.1 Expectations and Responsibilities of Companies
What Companies Expect

1.  Students acquire the skills companies need
Companies view universities as "frontline bases for talent
development." Specifically, they expect students to possess
practical, immediately applicable skills such as data analysis,
project management, and communication skills. However,
companies also seek individuals who can independently identify
problems and make sound judgments—not just technical skills.
2. Developing students who can understand the world ten
years from now from today's perspective
In this era of rapid change, companies seek individuals who
"understand current trends while envisioning the future."
Adaptability to respond to society's rapid shifts (digitalization,
ESG, Al penetration, etc.) and strategic thinking focused on the
future are essential.
3. Students who can contribute to solving real corporate
challenges
The fundamental purpose of corporate-university collaboration is
to solve the company's own challenges. Therefore, companies
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expect student proposals to be practical solutions that can be
implemented in business, not just idealistic concepts that look
good on paper but are difficult to execute.

What companies should do

1.  Bring authentic challenges
Companies must present "real challenges they currently face,"
not "problems simplified for university learning." This
"authenticity" significantly impacts student motivation.

2. Maintain continuous engagement
While a single guest speaker can spark interest, it is not the only
approach. Continuous engagement is also essential, including
multiple dialogues, providing feedback, and participating in mid-
term evaluations. This sustained engagement fosters deep
learning among students.

3. Openness to Mutual Learning
Companies must sincerely embrace fresh perspectives and
innovative ideas from students, adopting an attitude that expands
their own thinking. The essence of EIL lies not in a one-way
approach where "companies teach and students learn," but in a
mindset of "mutual learning."

4.2.2 Student Expectations and Responsibilities
‘What Students Expect

1.  Finding themes aligned with their interests
Students choose "problems they genuinely want to solve," not
"assigned tasks." This proactive choice is the first step in
generating intrinsic motivation.

2. Understanding how their learning applies to the real

world
Students expect that their university learning extends beyond
"grades" and "credits" to connect with "real-world value." In
other words, they seek the experience of having their work
recognized by stakeholders and implemented.

3. Receiving evaluation from multiple perspectives
Students seek evaluation from multiple perspectives—not just
"grades from instructors"—but also assessments like "Is this
valuable from a corporate viewpoint?" and "Is this trustworthy
from a citizen's perspective?" This multifaceted evaluation
provides clues about how their learning is perceived socially.

What Students Should Do

1. Proactively selecting challenges and defining problems
Students should not merely follow assigned tasks but take
responsibility for deciding "what they want to pursue from
multiple options." After selection, they must also possess the
ability to reexamine "what is the essence of this task?" and "what
is the fundamental problem to be solved?" and redefine the
problem themselves.

2. Develop the ability to think and judge independently
Develop the habit of "making judgments for themselves in
uncertain situations,” rather than merely "memorizing given
answers." While they receive information from Al and
stakeholders, the final judgment rests with them.

3. Building diverse relationships and engaging in

continuous dialogue
Students must proactively build relationships and engage in
ongoing dialogue with people from diverse backgrounds, such as
corporate professionals, faculty, teaching assistants, and citizens.
This very process of "relationship building" becomes an
indispensable competency even after entering society.
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4.2.3 Expectations and Responsibilities of Faculty
(University)

Faculty Expectations

1. Faculty want to support students in learning
autonomously and continuously
Faculty members wish to move beyond the traditional "teach and
evaluate" model toward a new role of "preparing the environment
and promoting students' autonomous learning." However, they
must ensure this support does not become "hands-off" and that
appropriate scaffolding (support) is provided.
2.  Faculty want to enable students to achieve deep
learning experiences
Faculty aspire to create learning experiences that transform
students' identities and foster insights through engagement with
society, rather than merely completing superficial assignments.
This aligns with the principles of Mezirow's transformative
learning and Lave & Wenger's Legitimized Peripheral
Participation (LPP).
3. We want to increase points of contact with society
while maintaining educational quality
Educators strive to ensure that incorporating social practice does
not compromise the academic rigor of education. In other words,
they aim to achieve both "practicality" and "academic rigor."

What Faculty Should Do

1. Designing time and space
Faculty transition from "conductors" to "stage designers." They
focus on structuring the semester, determining the frequency of
stakeholder lectures, and designing face-to-face, online, and
hybrid environments, while minimizing intervention in the
content of individual projects.

2.  Ensuring and Coordinating Multiple Stakeholder

Participation

Faculty must devise ways to secure and sustain participation from
multiple stakeholders, such as corporations, government, and
NGOs. They also serve as coordinators to ensure the expectations
of different stakeholders do not conflict.

3. Evaluate student learning outcomes and provide

feedback

Faculty must aggregate evaluations from multiple stakeholders
and provide appropriate feedback to students. They should also
visualize "what drove student growth" and leverage this insight
to improve the overall program quality.

4. Re-examining their educational beliefs
Educators should avoid assumptions like "traditional lectures are
outdated" or "PBL is new." Instead, they must continuously
question "the purpose of education" and "what students should
learn."

4.3 Overall Framework for EIL Implementation

While section 3 detailed EIL's theoretical design principles, this
section outlines the concrete implementation framework. EIL
implementation is based on loose coupling: "the university
designs time and space, while multiple stakeholders participate
with independent discretion." This philosophy aims for a flexible
structure that maximizes participants' autonomy and ingenuity,
rather than traditional tight coupling (rigid control).

The overall structure of EIL implementation consists of the
following three layers:
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Layer 1: Environment Design Layer
The university provides the "learning environment." Specifically,
this includes lecture events during the semester, opportunities for
stakeholder engagement, and the integration of multiple media
formats such as in-person, online, and hybrid. The university's
role is limited to "designing space and time," minimizing
directives and management regarding individual stakeholders'
participation methods or task content.

Second Layer: Stakeholder Participation Layer
Companies, local governments, civic groups, investors, research
institutions, etc., independently bring "challenges their
organization or municipality genuinely wants to solve." Multiple
participants are required, each providing distinct perspectives
(e.g., companies focus on efficiency, governments on policy
feasibility, citizens on social value). This very diversity enriches
the learning environment.

Third Layer: Student Learning Experience Layer
Students immerse themselves in an environment where multiple
stakeholders interact, gradually transitioning from "peripheral
participants" to "central participants." Through this process,
students acquire multiple identities and develop the ability to
integrate different "methods," "terminology," and "values." The
Al Buddy functions as a companion available throughout this
entire process.

These three layers represent an interactive process, not top-down
control. A cycle emerges where student activities prompt new
questions for stakeholders, and stakeholder feedback deepens
student learning.

4.4 Practical Implementation of Loosely Coupled Design
4.4.1 What is Loose Coupling?

The defining feature of EIL is its loose coupling of participants,
not tight coupling. This is not merely lax management but a
strategic design based on the following principles:

1.  Clarifying and Limiting the University's Role: The
university acts not as a "conductor" but as a "stage setter."
It focuses on structuring the semester, determining the
frequency of lecture events, and designing opportunities
for interaction with stakeholder companies, without
intervening in the content of individual projects.

2.  Respecting stakeholder autonomy: Companies and
governments bring challenges based on independent
judgment, not university "instructions." These challenges
are not "simplified versions for the university" but genuine
issues their organizations actually face.

3. Flexibility in Participation: When multiple companies
participate, competitors may sometimes coexist in the same
environment. Alternatively, multiple companies may
collaborate on a single theme. This flexible combination
consistently provides participants with new learning
opportunities.

4. Acceptance of Innovation and Serendipity: Rather than
"planning everything in advance," we expect "unexpected
learning" and "new collaborations" to emerge from
participants' free interactions. This aligns with Jobs'
concept of "connecting the dots"[38], which theorizes that
much innovative learning arises from unplanned
serendipity.
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4.4.2 Operational Patterns in Practice

Specific operational patterns for implementing loose coupling
are as follows:

Pattern A: Regular Lectures and Workshops

Universities frequently host lectures or workshops inviting
multiple stakeholders (in practice, about once a week; see Figure
2). This flexible cadence naturally sustains students' intrinsic
motivation.

e p——

Lecture

Vo | }”;‘ 'V':Sxﬁ—

(c)Workshop activities (d) Workshop presentation
Figure 2 Examples of classes and workshops by external
lecturers

For example, a politician delivers a lecture on "Challenges in
Modern Elections," followed by a Q&A session and proposals
from students. Through this process, students directly experience
the "disconnect between theory and practice" and begin to
spontaneously consider how to apply their university learning.

Pattern B: Formation of Theme-Based Project Teams (PBL)
Multiple stakeholders bring different challenges, or students
identify challenges from the corporate field based on their own
interests and abilities (see Figure 3). At this point, mixed teams
composed of students, faculty, and stakeholders are formed.

In this process, the university provides a "project matching
platform," but the management and evaluation of individual
projects after matching are led by the involved stakeholders and
student teams. University faculty members remain in an
"advisory" role, avoiding excessive intervention.

Pattern C: Collaboration with Multiple Stakeholders

This may be a derivative of Pattern B, but it can also involve
bringing in other companies during the project execution process.
While permission from the original client company is required,
the university facilitates the matching, and students also
participate. For example, this could involve another company
joining the technical aspects of a project with the theme "We
want to understand the commercial flow."
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In this case, the university's role is to provide a "matching
platform." Students manage the process while proposing
solutions.

5. EVALUATION
5.1 Approach to Evaluation

Evaluation in EIL can be considered a form of authentic
assessment. Simultaneously, it extends traditional authentic
assessment into "practice-based evaluation" by incorporating
external indicators such as adoption, utilization, academic
acceptance, and policy implementation.

Evaluation in EIL centers not on "quantitative input indicators"
like course completion rates or test scores, but rather on how
much students "broke out of their shells" (changes in identity or
behavior), how well outcomes connected to real-world settings
(e.g., international conference presentations, employment by
companies or municipalities), and whether they became
individuals external stakeholders would want to work with. This
evaluation perspective aligns with discussions on "authentic
assessment" and Work-Integrated Learning (WIL), which aim to
measure transferable skills and employability through tasks
resembling real-world practice and collaboration with
stakeholders.

Recent higher education research indicates that authentic
assessment—evaluating  through  "practice-like  tasks,"
"collaboration with external stakeholders,” and "public
presentations"—is effective for developing 21st-century skills
and employability.

In the Work-Integrated Learning (WIL) field, reports indicate
that projects in collaboration with companies and field-based
assignments enhance the visibility of employer-sought
competencies and improve employability. Consequently, the
focus of assessment is shifting from "earning credits" to
"competencies applicable after graduation."

EIL assessment incorporates these trends, placing core emphasis
on practice-based indicators such as "real-world deliverables,"
"external dissemination," and "qualitative evaluation by
stakeholders," rather than merely internship hours.

Based on these discussions, EIL refers to this approach as
Practice-Based Assessment and employs three interrelated axes
of evaluation.

The first axis, the external outcomes axis, focuses on results that
extend “beyond the university”. It includes outcomes such as oral
or poster presentations at international and domestic conferences,
acceptance of work in peer-reviewed proceedings, the adoption
of student proposals by companies, local governments or NGOs
(for example through pilot implementations or use as internal or
policy documents), and public events or citizen-facing reports
and online dissemination. Research on authentic assessment in
higher education suggests that student poster conferences and
public presentations can function as effective assessment
occasions that simultaneously foster professional competence,
self-efficacy and an emerging expert identity[39]. In the field of
sustainability education, practice-based program evaluations — in
which students evaluate their own programs — have similarly
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been shown to measure critical thinking and social competencies
at the same time.

The second axis, the stakeholder perspective axis (“would we
want to work with them?”), captures employability as seen from
the standpoint of companies and organizations. In EIL, corporate
professionals and government officials consider whether students
can understand the context of the company or municipality and
redefine challenges (problem-setting and situational awareness),
engage in dialogue and consensus building with diverse
stakeholders (collaboration and communication), and take
initiative and responsibility rather than waiting for instructions
(autonomy and sense of responsibility). Work-Integrated
Learning (WIL) employer surveys report[40] a high likelihood of
hiring students who have gained WIL experience within their

own organizations and highlight “ behavior in the field”,

“problem-solving ability” and “communication” as core factors
in hiring decisions. EIL systematically collects this qualitative
feedback through rubrics and interview records and treats
concrete cases where employers felt “this person is promising”
(e.g. offers of employment, continuation of long-term internships,
participation in joint research) as important outcomes.

The third axis, the transformation axis, focuses on students’ inner
transformation. Drawing on transformative learning theory, EIL
examines whether participants have “broken out of their shells”
by analyzing changes in their assumptions and role perceptions
in pre- and post-program reflection essays or interviews, by
introducing Transformative Learning Outcomes (TLOs) that ask
“What kind of practitioner are you becoming?” rather than
merely “What did you learn?”, and by tracing how students come
to articulate shifts in identity — for example, from “university
student” to “startup member”, “citizen researcher” or “policy
proposer”. Recent higher education research proposes
formulating learning outcomes as TLOs that explicitly specify
“what kind of person one has become” rather than simply “what
one knows”, and emphasizes the importance of designing and
evaluating identity development as a distinct outcome[41].

5.2 Specification of Evaluation Indicators

Table 6 summarizes the EIL evaluation rubric implemented in
this study. It presents a practice-based evaluation framework
comprising three broad categories: (1) External Outcomes Axis
(academic/social external outcomes), (2) Stakeholder Axis
(employability/collaborative skills, measured by "would you
want to work with them?"), and (3) Transformative Axis
(transformative learning and identity shifts on the learner side).
The External Outcomes Axis was evaluated using three items:
"Practical Impact," "Sustainability and Scalability," and
"Academic/Professional Acceptance." The Stakeholder Axis was
evaluated using two items: "Stakeholder Value" and "Multi-
Stakeholder Collaboration," while the Transformation Axis was
evaluated using Transformative Learning Outcomes (TLOs),
with the quality of evidence and accountability assessed under
the "Evidence & Accountability" category. This is because TLOs
involve qualitative observation, which is also considered a vital
form of evaluation.

ISSN: 1690-4524



Table 6 Evaluation Rubric

Level 1 — | Level 2 | Level3— | Level 4—
Dimensio | Limited - Effective | Transfor
n Develop mative
ing
1. They
Practical | Deliverabl | Stakeho | Deliverab | have the
Impact es are | ldersuse | les hold | impact to
shared delivera | value as | trigger
with bles concrete | new
stakeholde | primaril | Proof of | projects
1s only. y as | Concept or
referenc | (PoC) initiatives
e and are
informat | positione
ion. d for
experime
ntal use
in
practice.
2. While
Stakehol | beneficial | Stakeho | Regardin | Stakehold
der Value | forstudent | lders g the | ers have
learning, acknowl | deliverab | proposed
the direct | edge the | les, future
value for | delivera | stakehold | collaborat
stakeholde | bles as | ers report | ion and
rs is | benefici | that they | next
limited. al  but | helped steps, and
perceive | them expressed
issues rethink or | interest in
with solve hiring
their their own | students.
usefulne | challenge
ss and | s.
feasibili
ty.
3. Multi- | Single Multiple
stakehold | stakeholde | Multiple | stakehold | Stakehold
er r or | stakehol | ers ers
Collabor | multiple ders are | participat | establish
ation stakeholde | involve e, discuss | a joint
rs d, but | challenge | decision-
involved, | particip | s, and | making
but one- | ation is | collabora | process,
way fragmen | tively and
communic | ted. create students
ation. shared are
deliverab | treated as
les. legitimate
participan
ts  within
the
practice
communit
y.
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4. Some Concrete | There are
Sustainab | Positioned | ideas plans plausible
ility & | as a one- | regardin | exist for | scenarios
Scalabilit | off event | g ongoing for
y with  no | continua | use, and | scaling
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plans for | reuse of | for approach
feedback. | delivera | further or
bles are | developm | applying
mention | ent have | it
ed. been elsewhere
identified | , and it
appears
feasible to
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Accounta | n have | material | es, and | 3, the
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and not | relations | cally systemati
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ed as | evidenc audit,
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have been | academi | nal and | professio
made to | c and | academic | nal fields.
share professi | forums.
them with | onal
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al or | es.
academic
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ies.

Based on our established evaluation criteria, all six items are
currently rated Level 3. As TLOs, we observe increasing
instances where participants—though not all—engage critically
with information and consider causality. However, transforming
the framework itself or proactively taking initiative remains

unachieved.
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6. CONCLUSION AND FUTURE CHALLENGES
6.1 Summary of This Research

This section presented a new design framework called Engaged
Immersive Learning (EIL), following an analysis of the
contributions and limitations of PBL and STEAM in addressing
the challenges of passivity, lack of context, and one-way
communication inherent in lecture-centered higher education.

Section 2 demonstrated that while PBL and STEAM have
significantly advanced traditional instruction in aspects like self-
direction, collaboration, connection to real-world challenges, and
creativity, they still retain structural constraints such as
"tendency for challenges to be designed within the classroom,"
"relatively short duration," "dependence on instructor
evaluation," "fragile external partnerships,” and "non-standard
assessment."

Section 3 reformulated these challenges as P1-1 to P1-4 and P2-1
to P2-4. It then discussed how much could be resolved and where
limitations remained, drawing on Kolb's experiential learning,
Mezirow's transformative learning, Akpan's socioconstructivist
science education theory, and Lave & Wenger's Legitimate
Peripheral Participation (LPP) and Communities of Practice
(CoP). As a result, four unresolved issues were identified: (1)
unclear allocation of roles and responsibilities in multi-
stakeholder environments, (2) lack of appropriate evaluation
criteria for each stakeholder, (3) teacher dependency in problem
setting and weak intrinsic motivation, and (4) high cognitive and
emotional costs associated with deep reflection and frame
transformation.

In response, this paper has proposed Engaged Immersive
Learning (EIL) as an environment-driven framework built
around four design elements: (1) environment, (2) immersion, (3)
an Al buddy, and (4) practice-based assessment.

EIL is characterized by introducing a catalyst into learning
processes that have traditionally relied on human resources and
emotional costs. It does this by operationalizing LPP/CoP within
a multi-stakeholder environment while positioning generative Al
as a "co-explorer."

Furthermore, Sections 4 and 5 demonstrate through practical
examples that EIL can: (1) generate external outcomes
(conference presentations, societal implementation) extending
beyond the classroom; (2) provide a framework for employers
and administrative staff to evaluate students from the perspective
of employability ("would you want to work with them?"); and (3)
explicitly treat identity shifts as outcomes from the perspective
of transformative learning. Supporting these points, this paper
features a practice-based assessment framework comprising
external  outcomes, stakeholders, and transformation,
operationalized as a six-item rubric.

6.2 The Relationship Between Recently Emphasized Multi-
Stakeholder Collaboration and WIL Research

In recent years, the framework integrating the three missions of
universities (education, research, and social contribution) has
been evolving beyond a bilateral relationship between a single
university and a single "regional partner" toward a multi-
stakeholder network (MSN) comprising multiple stakeholders.de
Groot et al. point out that even in networks involving diverse
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stakeholders, a university-centered mode, where universities tend
to monopolize resources and decision-making, remains
dominant[42] . In contrast, the novelty of this study's EIL lies in
its intentional design of a collaborative structure closer to a
polycentric-collaborative mode. This is achieved by limiting the
university's role to "designing time and space" and sharing task
definition, evaluation, and decision-making with external
stakeholders. Consequently, each stakeholder continues to
cooperate, and the number of participating companies is
increasing.

Furthermore, Curto-Reverte et al. emphasize that the success of
Work-Integrated Learning (WIL) depends on learning
agreements, theory-practice integration, multiple forms of
assessment, and stakeholder collaboration[43]. EIL aligns with
these principles while reinterpreting the multi-stakeholder
environment not as "external organizations to the university" but
as LPP/CoP units. It positions students not as "clients" but as
"new members," thereby transitioning from a dualistic debate to
a seamless environment. Furthermore, EIL's Practice-Based
Assessment incorporates stakeholder value (recruitment interest,
invitations to collaborative research, internal use) as an
evaluation axis alongside university learning outcome metrics.
This provides a concrete response to the "research-practice gap"
and "real impact" issues highlighted by Dwivedi et al.[7] .

6.3 Limitations of This Study

This study has several limitations and challenges for future
research.

First, the scope of empirical evidence. The EIL practices
addressed in this paper are based on cases from a specific
university and specific courses, with limited sample size and
duration. Large-scale quantitative analyses or long-term follow-
up studies, as seen in existing research on PBL, STEAM, or WIL,
were not conducted. Future research should validate EIL's
effectiveness through longitudinal studies spanning multiple
programs and years, or quasi-experimental designs with
comparison groups.

Second is the issue of the reliability and validity of the
assessment framework. This paper proposed a rubric consisting
of three axes and six assessment items as Practice-Based
Assessment. However, its reliability (inter-rater agreement) and
validity (correlation with external standards) have only been
explored at this stage. Particularly for the transformation axis, the
development of an assessment tool linked to Transformative
Learning Outcomes (TLOs) is required. Moving forward, the
rubric must be refined through application to courses at other
universities and in other disciplines, followed by psychometric
validation.

Third is the issue of access and equity. As emphasized in WIL
and multi-stakeholder collaboration research, opportunities to
participate in practice are often unevenly distributed among
students, potentially leading to exclusion based on
socioeconomic background, disability, language, etc. EIL also
risks creating disparities in participation opportunities and
learning experiences due to relationships with external partners,
students' time constraints, and access to GenAl environments.
Moving forward, it is necessary to consider participation
requirements, support measures, and hybrid online/in-person
designs from an inclusion perspective.
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Fourth, there are ethical and governance issues associated with
GenAl integration. Recent reviews on GenAl acknowledge its
potential for learning support and engagement enhancement
while repeatedly highlighting concerns regarding academic
integrity, fairness, and assessment reliability[44], [45]. While Al
buddies in EIL are premised on human verification and
compliance, numerous institutional-level issues remain
unresolved: alignment with university-wide policies and IT
infrastructure, relationships with Al detection tools, and
accountability to students. Moving forward, operational
guidelines for EIL must be developed in step with international
discussions on assessment frameworks integrating GenAl.

Fifth, scalability and faculty burden pose challenges. Existing
research consistently reports that building and maintaining multi-
stakeholder environments incurs high coordination costs,
increasing burdens on faculty and coordinators. For EIL to scale,
institutional infrastructure development is essential, including
university-level organizational design (e.g., liaison offices or
intermediary support units), standardization of partnership
agreements, and establishment of online collaborative platforms.

6.4 Conclusion: Significance and Outlook of EIL

This paper proposes Engaged Immersive Learning (EIL), an
environment-driven framework, by synthesizing the challenges
addressed by PBL and STEAM, the gaps that remain, theories
from Kolb, Mezirow, Akpan, and LPP/CoP, and learning design
catalyzed by GenAl. EIL attempts to bridge university education
and social practice through: (1) long-term participation in real
multi-stakeholder environments, (2) role design based on
legitimate peripheral participation, (3) reflection and
visualization of thinking using AI buddies, and (4) Practice-
Based Assessment integrating external outcomes, stakeholder
evaluations, and transformative learning.

However, EIL should be understood less as a finished "model"
and more as "design principles" to be customized according to
each university's and region's context. The case presented in this
paper is merely one prototype. Moving forward, it is necessary to
pilot EIL across diverse fields, diverse student groups, and
diverse local communities, comparing and analyzing its
successes and failures to clarify under what conditions EIL
functions effectively or struggles to do so.

Finally, a word on GenAl. As GenAl transforms higher
education and assessment into a "wicked problem," universities
must confront not "how to ban AL" but "what kind of
practitioners do we want to cultivate in a society where Al is a
given?" EIL offers one response to this question, connecting
environment, immersion, practice, and transformation. It is
hoped this paper will serve as a foundation for discussions in
designing higher education for the GenAl era, building upon PBL
and STEAM.
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