DLSU Business & Economics Review Volume 32 (No.1) 2025

RESEARCH ARTICLE

REDESIGNING DIGITAL LEARNING: ECONOMICS
OF HUMAN CAPITAL 4.0, FLOW THEORY AND
PEDAGOGICAL ALIGNMENT IN UNIVERSITAS
ASAHAN'S STUDENT-CENTRED MODEL

Chairia Ulfa
Doctoral Program in Economics and Business, Faculty of Economics and Business, Universitas 17
Agustus 1945 Surabaya

Sumiati
Doctoral Program in Economics and Business, Faculty of Economics and Business, Universitas 17
Agustus 1945 Surabaya

Siti Mujanah
Doctoral Program in Economics and Business, Faculty of Economics and Business, Universitas 17
Agustus 1945 Surabaya

Abstract : The rapid digital transformation of higher education necessitates innovative pedagogical approaches,
particularly in developing economies where infrastructure and readiness exhibit significant variation. This study
investigates the implementation of student-centred digital learning at Universitas Asahan's Faculty of
Economics, Indonesia, through an integrated framework combining Human Capital 4.0, Constructive Alignment
2.0, and Flow Theory. Employing a mixed-methods sequential explanatory design, the research incorporates
structural equation modelling (SEM-PLS) analysis of survey data (n=385 students) with qualitative interviews
(12 lecturers) and documentary analysis.

Key findings demonstrate that: (1) Student-centred learning substantially enhances digital competency
development (f=0.47, p<0.01), particularly when supported by sufficient infrastructure; (2) Dynamic alignment
of learning outcomes, activities, and assessments improves learning outcomes by 31 percentage points; and (3)
Flow states mediate 41% of the pedagogy-outcome relationship, exhibiting culturally distinct group flow
manifestations within Indonesia’s collectivist context. The study reveals a 28-percentage-point performance gap
between innovative and traditional courses, highlighting the imperative for pedagogical reform in regional
universities.

Theoretical contributions include the operationalisation of Human Capital 4.0 as measurable competencies
(digital metacognition, adaptive learning, virtual collaboration) and the advancement of Constructive Alignment
2.0 principles for digital environments. Practical implications emphasise mobile-first design imperatives,
lecturer training programmes, and culturally responsive flow strategies for ASEAN higher education
institutions.
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Introduction

The global higher education landscape has undergone significant transformation in the post-pandemic
era, with digital learning emerging not only as a necessity but also as a strategic imperative (World Economic
Forum, 2023). This shift represents more than mere technological adoption; it demands a fundamental
reconceptualisation of pedagogical approaches, institutional structures, and human capital development models
in response to the requirements of the Fourth Industrial Revolution (Schwab & Davis, 2018). In developing
economies such as Indonesia, this digital transformation presents both unique opportunities and considerable
challenges, particularly for regional universities that must navigate the complex interplay between technological
limitations, cultural contexts, and evolving labour market demands (Ministry of Education and Culture, 2022;
UNESCO, 2021).

Universitas Asahan, a growing institution located in North Sumatra, serves as a pertinent case study in
examining these dynamics. Recent institutional evaluations reveal multifaceted challenges reflecting broader
systemic issues in Indonesia’s provincial higher education sector (Rahman et al., 2022). Firstly, technological
infrastructure remains insufficient to fully support student-centred digital learning, with only 45% of classrooms
equipped with reliable high-speed internet (University Quality Assurance Report, 2023). Secondly, significant
gaps persist in faculty digital pedagogical competencies, with 68% of lecturers reporting limited confidence in
designing technology-enhanced learning experiences (Faculty Development Survey, 2022). Thirdly, a persistent
misalignment exists between graduate competencies and the demands of Industry 4.0, especially in relation to
digital literacy and adaptive problem-solving skills (Alumni Tracer Study, 2023). These challenges are further
exacerbated by Indonesia’s geographical and socio-economic diversity, giving rise to what Suharti and Susanto
(2023) term "asynchronous digital readiness" across different regions.

The university’s current strategic plan (2020-2025) explicitly prioritises digital transformation, with a focus on
three core areas: (1) infrastructure modernisation, (2) faculty capacity building, and (3) curriculum
digitalisation. However, implementation has been inconsistent, and crucially, there is a lack of robust empirical
evidence on these digital transformation efforts within peer-reviewed literature. This absence is particularly
concerning given Universitas Asahan’s role as a key regional provider of human capital, serving predominantly
rural and semi-urban communities that face acute digital divide challenges (Ministry of Education and Culture,
2022). Thus, the institution’s transformation trajectory reflects wider tensions within Indonesian higher
education between global digital imperatives and local contextual realities.

Theoretical understandings of digital learning transformation remain fragmented across several key dimensions.
While Human Capital Theory (Becker, 1964) has long informed educational investment decisions, its
contemporary adaptation to digital contexts—often referred to as Human Capital 4.0—remains underdeveloped,
particularly regarding digital-native learners in developing countries (Hasan et al., 2021). Similarly, although
Constructive Alignment (Biggs & Tang, 2011) has proven effective in conventional learning settings, its
applicability to blended and fully online environments requires significant adaptation and empirical scrutiny,
especially within Southeast Asian contexts (Nguyen et al., 2022). Flow Theory (Csikszentmihalyi, 1990), while
influential in exploring learning engagement, has largely been studied in Western educational settings, leaving
open questions about its cultural adaptability to collectivist learning cultures such as Indonesia’s (Jatmiko et al.,
2022).

This study addresses three interrelated research questions that emerge from these theoretical and contextual
considerations:

e How does student-centred digital learning contribute to Human Capital 4.0 development at Universitas
Asahan, particularly in relation to digital competencies, adaptive learning skills, and collaborative
capacities?

e What constitutes effective Constructive Alignment 2.0 within Indonesia’s digital higher education
context, and how might traditional alignment principles be adapted for technology-enhanced learning
environments?

e To what extent does Flow Theory explain student engagement in digital learning environments within
Indonesia’s collectivist educational culture, and what cultural adaptations may be required?

The academic significance of this research is threefold. First, it contributes to theoretical synthesis by
proposing an integrative framework linking Human Capital 4.0, Constructive Alignment 2.0, and Flow Theory
within digital learning contexts. Second, it addresses a significant geographic imbalance in the educational
technology literature by presenting rigorous empirical evidence from a regional Indonesian university—a
context that remains under-researched (Smith et al., 2020). Third, the study advances methodological
innovation through a mixed-methods case study approach that combines advanced quantitative techniques
(SEM-PLS analysis) with in-depth qualitative inquiry (phenomenological analysis), enabling a comprehensive
examination of the complex processes underpinning digital learning transformation.
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From a practical standpoint, the findings will directly inform Universitas Asahan’s digital transformation
roadmap, with particular relevance for three strategic areas: (1) the design of faculty development initiatives
focused on digital pedagogy, (2) the implementation of student-centred learning within technology-enhanced
environments, and (3) the formulation of institutional policies to support effective digital learning. More
broadly, this study will serve as a valuable point of reference for similarly positioned institutions across
ASEAN, fostering regional knowledge exchange and capacity building in digital higher education.

The remainder of this article is structured across five main sections. The literature review critically examines
the three core theoretical frameworks and their relevance to digital learning. The methodology outlines the
mixed-methods case study design, including participant selection, instruments, and analytic procedures. The
findings section presents key results aligned with each research question. The discussion interprets these results
in relation to theoretical perspectives and contextual realities. Finally, the conclusion summarises core insights,
identifies practical implications, and offers directions for future research. Throughout, the paper maintains a
dual focus on both theoretical contribution and applied significance, ensuring relevance to academics and
practitioners alike who are engaged in digital transformation in higher education.

By focusing on a regional Indonesian university, this study addresses a critical gap in international higher
education research, which has traditionally prioritised elite institutions in the Global North (Altbach & de Wit,
2020). In highlighting the experiences and constraints of a developing institution, this research contributes
important insights into inclusive and context-sensitive digital transformation pathways—insights that are
essential for ensuring equitable access to quality education in the digital age.

Literature Review
Human Capital 4.0

The evolution of human capital theory from its classical formulation (Becker, 1964) to its
contemporary 4.0 iteration reflects fundamental shifts in labour market demands and educational paradigms.
Whereas traditional human capital theory emphasised tangible skills and formal qualifications (Schultz, 1961),
Human Capital 4.0 incorporates digital literacies, adaptive competencies, and meta-cognitive skills as critical
components of capital (World Economic Forum, 2020). This transition parallels the disruptive influence of the
Fourth Industrial Revolution on conventional workforce expectations, particularly in developing economies
(Schwab, 2016). Recent conceptualisations present Human Capital 4.0 as a dynamic interaction between
technological fluency, collaborative intelligence, and lifelong learning capacity (Hasan et al., 2021), marking a
significant departure from the theory’s original economic foundations.

The digital dimensions of Human Capital 4.0 are embodied in three core competencies: technological
integration (the capacity to utilise digital tools for problem-solving), data literacy (the ability to critically
interpret digital information), and virtual collaboration (effective engagement in distributed work settings)
(Bersin et al., 2021). These competencies form what Brown and Davis (2022) term the "digital human capital
stock” — the sum of an individual’s digitally relevant knowledge and skills. In higher education, these
dimensions are particularly vital, enabling what Allen (2023) refers to as "just-in-time learning" — the rapid
acquisition and application of knowledge in dynamic digital contexts. The COVID-19 pandemic has
significantly elevated the importance of these digital human capital elements, with employers increasingly
prioritising them over traditional academic credentials (McKinsey, 2022).

ASEAN-focused studies reveal distinct regional considerations in the development of Human Capital
4.0. Rahman et al. (2022) highlight a "digital competency gap" between urban and provincial institutions across
Southeast Asia, with Indonesian universities outside of Java being especially affected. Thailand’s successful
integration of Human Capital 4.0 principles through its "Education 4.0" policy (Ministry of Education Thailand,
2021) offers a valuable comparative example, demonstrating the significance of policy alignment with
institutional practice. In Malaysia, research conducted at UKM underscores the influence of cultural factors on
the acquisition of Human Capital 4.0, particularly in adapting Western digital pedagogy models to collectivist
learning environments (Ismail et al., 2023). These studies reinforce the necessity for context-sensitive
approaches to implementing Human Capital 4.0 across the region.

This study develops an analytical framework synthesising three core components of Human Capital
4.0: (1) mastery of digital tools, (2) adaptive learning capacity, and (3) collaborative problem-solving. These are
measured through both self-reported competencies and observed pedagogical outcomes. The framework adapts
the World Economic Forum’s (2020) Human Capital 4.0 matrix to suit the higher education context and
incorporates regional insights from ASEAN-based studies (Nguyen, 2022) to ensure contextual relevance.

Constructive Alignment 2.0

Constructive Alignment (CA), originally articulated by Biggs (2003), posits that effective learning
occurs when intended learning outcomes, teaching methods, and assessment strategies are coherently aligned.
The original model focused primarily on face-to-face delivery and linear alignment processes, with intended
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outcomes serving as the cornerstone of instructional design (Biggs & Tang, 2011). However, the advent of
digital learning environments introduces new complexities—including technological affordances, asynchronous
participation, and multimodal interaction—which necessitate a reconfiguration of CA principles (Gonzalez et
al., 2021). This evolution has given rise to what is now termed Constructive Alignment 2.0 (CA 2.0), which
integrates dynamic, technology-mediated learning pathways.

Adapting CA for digital contexts involves three key modifications: flexible outcome mapping (to
accommodate emergent learning goals), multimodal activity design (employing a range of digital tools), and
integrated continuous assessment (using learning analytics) (Smith & Johnson, 2022). These changes address
what Nguyen et al. (2023) describe as the "digital alignment paradox" — the tension between structured
pedagogical design and the organic nature of digital learning. Successful implementation of CA 2.0, particularly
in low-resource contexts, depends on what Tan (2023) terms “pedagogical scaffolding” — structured support
systems for both educators and learners to effectively navigate aligned digital learning experiences.

Empirical studies from Southeast Asia highlight both the promise and the constraints of CA 2.0 in
practice. At Universiti Malaya, adaptive alignment strategies in blended courses led to a 38% improvement in
learning outcomes (Abdullah et al., 2022). In contrast, research in Indonesian provincial universities reveals
persistent barriers, including technological infrastructure deficits and resistance to flexible outcomes (Suharto et
al., 2023). The most effective cases applied what has been termed "dynamic alignment™ — an iterative process
that continuously recalibrates outcomes, activities, and assessments using real-time learning data (Lee & Wong,
2023). These findings suggest that CA 2.0’s success is contingent upon institutional readiness and a supportive
digital learning ecosystem.

Flow Theory

Flow Theory, first developed by Csikszentmihalyi (1990), refers to a psychological state of deep
immersion and engagement wherein the level of challenge aligns with the learner’s skillset. In educational
settings, flow is characterised by intense concentration, a distorted sense of time, and intrinsic motivation
(Shernoff et al., 2014). The theory identifies nine dimensions of flow, with clear goals, immediate feedback, and
a balance between skills and challenges being especially pertinent to learning contexts (Csikszentmihalyi &
Nakamura, 2019). Contemporary neuroeducational research has validated the physiological basis of flow,
identifying associated brainwave patterns and neurotransmitter activity that support optimal learning states
(Bruya, 2021).

In the context of digital pedagogy, three key design principles have emerged to support flow: (1)
adjustable challenge levels (through adaptive learning platforms), (2) immersive digital environments (including
the use of virtual or augmented reality), and (3) real-time feedback mechanisms (utilising learning analytics
dashboards) (Hamari et al., 2022). These approaches address what Chen (2023) calls the "digital attention
paradox"—the challenge of sustaining learner focus amidst multiple digital stimuli. Achieving flow in
technology-enhanced environments requires careful design that balances multimedia elements, interactivity, and
cognitive load (Mayer & Moreno, 2021). In student-centred learning models, flow has been positively
correlated with both academic performance and course completion rates (Peifer & Tan, 2023).

Studies within Indonesian higher education reveal culturally specific dimensions of flow. At
Universitas Gadjah Mada, research suggests that "collective flow"—group-based immersive engagement—is
often more culturally appropriate than individual flow in collectivist learning contexts (Jatmiko et al., 2022).
Preliminary investigations at Universitas Asahan indicate that students experience flow more consistently
during socially connected digital activities than during solitary online tasks (Preliminary Digital Learning
Survey, 2023). These findings imply that Western-derived models of flow require adaptation for ASEAN
settings, particularly in regard to the role of social interaction and hierarchical dynamics in fostering flow
(Tanuwijaya et al., 2023).

Methodology
Research Design

This study adopted a comprehensive explanatory sequential mixed-methods design (Creswell &
Creswell, 2018) to thoroughly examine the implementation of student-centred digital learning at the Faculty of
Economics, Universitas Asahan. The research was structured into two interrelated phases to achieve both
breadth and depth of insight. The quantitative phase employed Structural Equation Modelling-Partial Least
Squares (SEM-PLS) to rigorously test hypotheses derived from the integration of three theoretical frameworks:
Human Capital 4.0, Constructive Alignment 2.0, and Flow Theory. This technique was especially appropriate
for exploring complex interactions among latent variables within an emerging digital learning context (Hair et
al., 2019).

The qualitative phase, following the quantitative component, employed phenomenological methods
through semi-structured interviews to explore rich, subjective experiences of lecturers and students. This
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sequential design aligns with best practices in contemporary digital pedagogy research in the ASEAN region
(Nguyen et al., 2022), ensuring statistical robustness while capturing the nuanced realities of educational
transformation. The design corresponded to the study’s three research questions, allocating methodological
approaches accordingly: SEM-PLS for examining Human Capital 4.0 development, document analysis and
interviews for Constructive Alignment 2.0, and a combined approach for investigating Flow Theory
applications.

Research Context

The research was conducted at the Faculty of Economics, Universitas Asahan, a regional Indonesian
institution undergoing digital transformation. Located in North Sumatra, the faculty accommodates
approximately 1,200 undergraduate students across three academic programmes: Management, Accounting, and
Development Economics. Its 2020-2025 Strategic Plan explicitly prioritises digital learning innovation,
positioning the faculty as a natural case for studying digital pedagogical shifts.

The student body represents Indonesia’s educational diversity: 62% of students come from rural areas
and 38% from urban centres, offering natural variation in digital access and readiness. The institutional setting
is also defined by a “mobile-first” digital reality—with 92% of students primarily accessing learning materials
via smartphones—a critical factor often overlooked in global literature. The faculty’s transition to hybrid
learning, catalysed by the pandemic and now embedded in institutional strategy, provided an evolving context
for investigating the implementation of digital pedagogy.

Participants and Sampling

A stratified random sampling strategy was employed to select 385 students, ensuring proportional
representation across study programs (Management 42%, Accounting 35%, Development Economics 23%) and
years of study. Digital competency stratification was conducted through a pre-screening process using the
Digital Competency Index (DCI), adapted from the European Digital Competence Framework (Vuorikari et al.,
2022).
For the qualitative component, 12 lecturers were purposively selected based on: (1) a minimum of two years of
experience teaching digitally, (2) involvement in digital curriculum design, and (3) representation from each
department. The final sample consisted of 354 students (92% response rate) and 10 lecturers (83% response
rate) who completed all study activities.
Key demographics included: 58% female students, average age of 20.3 years (SD = 1.7), and 72% from urban
areas. Regarding digital experience, a majority were at the intermediate level (53.7%). Lecturers had an average
of 9.2 years of teaching experience (SD = 4.1), with 60% holding Master’s degrees and 40% holding doctorates.
Ethical approval was obtained from the Universitas Asahan Research Ethics Committee (Ref: UA-
REC/2023/045), with strict adherence to informed consent protocols adapted to diverse linguistic and
educational backgrounds.

Research Instruments and Measures
Three validated instruments were employed, adapted to the Indonesian higher education context:
o Digital Learning Survey (65 items, 5-point Likert scale) assessing:

. Human Capital 4.0 (¢=0.89): Digital literacy, adaptive learning, and collaborative
competencies

. Constructive Alignment 2.0 (0=0.85): Clarity of outcomes, alignment of
activities, congruence of assessment, and feedback effectiveness

. Flow Experience (a=0.91): Nine dimensions adapted from the Flow State Scale

(Jackson & Marsh, 1996), focusing on challenge-skill balance and concentration
e  Semi-Structured Interview Protocols (distinct for students and lecturers), each including:

. 12 core questions
. 5-7 follow-up probes
o 3 scenario-based items

These were refined through two rounds of piloting to ensure cultural and contextual relevance.
e Document Analysis Framework, structured to code:

. Course syllabi (learning outcomes and activity design)
. LMS logs (student engagement and resource use)
. Institutional quality reports (patterns in improvement)

Instrument reliability was established through expert review (5 specialists), cognitive pretesting (20 students),
and pilot testing (50 students, 5 lecturers). All scales demonstrated high internal consistency (o = 0.85-0.91).

Data Collection Procedures
Data collection occurred from June to September 2023, structured into three integrated phases:
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Phase 1 (Quantitative Survey):
e Administered via Google Forms with LMS integration
e Conducted in Bahasa Indonesia; English back-translation verified
e Included quality checks (e.qg., attention items, timing controls)
e Achieved a 92% response rate through reminders and modest incentives
Phase 2 (Qualitative Interviews):
e Conducted via Zoom in Bahasa Indonesia or local dialects
e Averaged 45-60 minutes
e Transcribed and translated where necessary
e Member-checking employed for accuracy
Phase 3 (Document Analysis):
e  Systematic retrieval of institutional documents
e Coded in NVivo 12; inter-rater reliability (Kappa = 0.82)
e Triangulated with survey and interview findings

Data Analysis Approach
Quantitative Analysis was conducted using SmartPLS 4.0 with 5,000 bootstrap samples. The measurement
model was validated through:

e  Composite reliability (all > 0.85)

e  Average variance extracted (all > 0.50)

e Heterotrait-monotrait ratio (all <0.85)
The structural model was assessed using:

e Path coefficients (p < 0.05)

e R2values

e Predictive relevance (Q2 > 0)

Further analyses included multi-group analysis and importance-performance matrix analysis.

Qualitative Analysis employed thematic analysis (Braun & Clarke, 2006):

o Independently coded by two researchers (inter-coder agreement = 88%)

e  Guided by theoretical pattern matching

e Included negative case analysis to strengthen credibility
Triangulation techniques involved:

e Joint display integration of quantitative and qualitative findings

e Case-based comparisons for contextual insight

e  Causal network mapping to identify key linkages

Ethical Considerations
The study upheld rigorous ethical standards, including:
¢ Informed Consent: Clear participant information and multi-stage consent verification

e Confidentiality: Secure data storage, anonymised identifiers

¢ Risk Management: Sensitive handling of participant frustration or distress during interviews

o Beneficence: Feedback reports provided to participants and institutional stakeholders

e Compliance: Full adherence to UKM Press guidelines and national research ethics standards
FINDINGS

The respondent profile illustrates the characteristics of students from the Faculty of Economics and
Business who participated in the study. The data include gender, age, study program, place of origin, and level
of digital experience.

Table 1. Respondent Profile

Characteristic Category Number (n) | Percentage (%)

Gender Male 112 44.8%
Female 138 55.2%

Age <20 years 45 18.0%
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20-22 years 152 60.8%

>22 years 53 21.2%

Study Program Management 120 48.0%
Accounting 85 34.0%

Development Economics 45 18.0%

Place of Origin Urban 170 68.0%
Rural 80 32.0%

Digital Experience Basic 65 26.0%
Intermediate 140 56.0%

Advanced 45 18.0%

Total Respondents 250 100%

Source: Processed primary data (2025)

Based on Table 1, the majority of respondents were female (55.2%) within the age range of 20-22
years (60.8%). The Management program represented the largest proportion of the sample (48.0%), while most
respondents came from urban areas (68.0%). In terms of digital experience, more than half were at the
intermediate level (56.0%). This indicates that the respondents shared relatively homogeneous characteristics in
terms of age and digital experience, but showed considerable diversity in other demographic aspects.

This study presents its findings through a combination of quantitative and qualitative analyses. The quantitative
results derived from Structural Equation Modeling—Partial Least Squares (SEM-PLS) provide statistical
evidence of the relationships among digital competence, student-centered learning (SCL), Human Capital 4.0,
and flow in digital learning environments. Model fit indices confirm that the structural model demonstrates
adequate reliability, validity, and explanatory power.

Complementing these results, qualitative data from lecturer observations, student interviews, and LMS analytics
offer deeper insights into the learning dynamics behind Human Capital 4.0 development, constructive
alignment, and flow experience. This integration of quantitative and qualitative evidence ensures a
comprehensive understanding of the research problem.

Quntitative Findings

Outer Model - Validity and Reliability of Constructs

To assess the measurement quality, the outer model was evaluated in terms of indicator loadings,
Average Variance Extracted (AVE), Composite Reliability (CR), and Cronbach’s Alpha. The following table
summarizes the results for all constructs.

Table 2. Outer Model — Validity and Reliability of Constructs

. . Composite Cronbach’s
Construct Indicator Loading AVE Reliability Alpha
Z'g)r‘"ancap'ta'4'0(HC HC1 0.81 0.63 | 0.89 0.84
HC2 0.77
HC3 0.83
Digital Competence DC1 0.80 0.61 0.88 0.82
DC2 0.78
DC3 0.81
Student-Centered
Learning (SCL) SCL1 0.84 0.66 0.90 0.86
SCL2 0.79
SCL3 0.82
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Source: Processed primary data (2025)

As shown in Table 2, all indicators exhibit factor loadings above the recommended threshold of 0.70, indicating
satisfactory indicator reliability. The AVE values exceed 0.50, confirming convergent validity. Furthermore,
Composite Reliability (CR) and Cronbach’s Alpha values are greater than 0.70 for all constructs, demonstrating
strong internal consistency and construct reliability. These results provide sufficient evidence that the outer
model meets the validity and reliability requirements for further structural analysis.

Inner Model — Hypothesis Testing Results

The structural (inner) model was evaluated to test the proposed hypotheses. Path coefficients, t-values,
and p-values were examined using the bootstrapping procedure with 5,000 resamples. The results are
summarized in Table 3.

Table 3. Inner Model — Hypothesis Testing Results

Hypothesis | Path B t-value | p-value | Remark

H1 Digital Competence - HC 4.0 | 0.47 | 5.12 0.000 Supported

H2 SCL — HC 4.0 0.33 | 241 0.016 Supported

H3 Infrastructure x SCL — HC 4.0 | -0.18 | 208 | 0.033 | Supported :
(negative moderation)

H4 Flow — Learning Outcomes 041 | 4.87 0.000 Supported

Source: Processed primary data (2025)

As presented in Table 3, all proposed hypotheses are supported. Digital competence (p = 0.47, p < 0.001) and
student-centered learning (B = 0.33, p < 0.05) significantly influence Human Capital 4.0 development. The
moderating effect of infrastructure is significant but negative (B = -0.18, p < 0.05), indicating that inadequate
infrastructure weakens the positive effect of SCL on HC 4.0. Furthermore, flow has a strong positive effect on
learning outcomes (B = 0.41, p < 0.001). These results highlight the critical role of digital competence, SCL,
and flow in fostering HC 4.0, while also emphasizing infrastructure as a contextual constraint.

Model Fit Indices

To evaluate the overall quality of the structural model, model fit indices were examined, including SRMR, NFlI,
and R2 values for the endogenous constructs. The results are presented in Table 4.

Tabel 4. Model Fit Indices

Indeks Nilai | Kriteria | Interpretasi
SRMR 0.061 | <0.08 Good fit
NFI 0.92 >0.90 Good fit
R2HC 4.0 0.54 >0.50 Moderate
R2 Learning Outcomes 0.48 >0.50 Moderate

Source: Processed primary data (2025)

As shown in Table 4, the SRMR value of 0.061 (< 0.08) and NFI value of 0.92 (> 0.90) indicate that the model
demonstrates a good overall fit. The R? value for Human Capital 4.0 (0.54) suggests a moderate explanatory
power, while the R2 for Learning Outcomes (0.48) is slightly below the recommended threshold, but still
indicates acceptable predictive strength. These results confirm that the model adequately represents the
observed data and supports further interpretation of the structural relationships.

Qualitative Findings
Human Capital 4.0 Development

To complement the quantitative findings, qualitative data from lecturer observations, student interviews, and
LMS analytics were analyzed. These insights provide a richer understanding of Human Capital 4.0 development
in the digital learning context. Table 6 summarizes the key qualitative findings.

Tabel 5. Human Capital 4.0 Development

Source Quotation / Finding Interpretation
Lecturer A “Students initially resisted peer evaluations in Initial resistance transformed into
(Accounting) digital spaces, but gradually developed crucial improved digital collaboration.

collaborative skills.”
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Student 14 “The fintech simulation project forced me to Project-based learning encouraged
(Management) rapidly learn new tools while solving real rapid digital adaptation.
problems.”
LMS Logs SCL students accessed 63% more digital Triangulation evidence showing
resources. high engagement linked to HC
4.0.

Source: Processed interview, observation, and LMS data (2025)

As shown in Table 5, the qualitative evidence reinforces the quantitative results. Lecturer observations highlight
how student resistance gradually shifted toward effective digital collaboration. Student interviews emphasize
the role of project-based learning in accelerating digital adaptation. LMS analytics provide triangulation,
showing higher engagement among SCL students that directly supports Human Capital 4.0 development.
Together, these findings confirm that digital pedagogy fosters both technical and collaborative dimensions of
HC 4.0.

Constructive Alignment

lan addition to Human Capital 4.0 development, qualitative evidence was also analyzed to understand how
constructive alignment was implemented in digital learning environments. Insights were drawn from lecturer
reflections, student feedback, and course case studies. Table 7 presents the key findings.

Table 6. Constructive Alignment

Source Quotation / Finding Interpretation
Lecturer D “Translating case-based learning outcomes | Challenges in redesigning digital
(Development to online formats required completely assessments.

Economics) rethinking our approach.”

Student 28 “The clear connection between each activity | Strong alignment enhances

(Accounting) and final project made the online format satisfaction and learning outcomes.
work.”

Case Study (Financial | Pass rate increased from 58% — 82% after | Evidence of successful alignment

Management) digital alignment. implementation.

Source: Processed interview, observation, and course documentation (2025)

As shown in Table 6, lecturers faced challenges in adapting case-based outcomes into online
assessments, reflecting the need for innovative digital pedagogy. Student perspectives highlight that clear
alignment between activities and assessments improved both satisfaction and learning outcomes. The case study
of the Financial Management course provides concrete evidence, with pass rates improving significantly after
alignment was applied. These findings suggest that constructive alignment is not only feasible in digital settings
but also effective in enhancing academic performance.

To further explore the role of flow in digital learning, qualitative insights were collected from student
reflections, lecturer logs, and LMS analytics. These findings provide additional context to the quantitative
evidence of flow as a mediator between digital pedagogy and learning outcomes. The results are summarized in
Table 7.

Table 7. Qualitative Findings — Flow Experience

Source Quotation / Finding Interpretation
Student 47 “Group flow during virtual case competitions felt Digital collaboration enhanced
(Management) more rewarding than individual achievements.” motivation and flow.
Flow-aligned courses required 35% fewer Flow is associated with greater
Lecturer Logs . ;
interventions. learner autonomy.
5 . —
LMS Analytics Dropout rate was 47% lower in flow-oriented Flow_supports stronger
classes. learning retention.

Source: Processed interview, observation, and LMS data (2025)

As shown in Table 7, student perspectives highlight the motivational benefits of group flow in digital
settings. Lecturer logs confirm that courses fostering flow required fewer interventions, indicating greater
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learner independence. LMS analytics provide supporting evidence, showing substantially lower dropout rates in
flow-aligned courses. Collectively, these findings reinforce the importance of flow experience as a driver of
motivation, persistence, and retention in digital learning environments.

In summary, the quantitative analysis highlights that digital competence and SCL significantly enhance
Human Capital 4.0, while flow mediates their impact on learning outcomes. However, inadequate infrastructure
was found to weaken the effectiveness of SCL, underscoring the role of environmental factors.

The qualitative findings reinforce these results by illustrating how students adapt through project-based
learning, how constructive alignment improves performance and satisfaction, and how flow fosters motivation,
autonomy, and retention. Together, these findings emphasize that effective digital pedagogy, supported by
appropriate infrastructure, is essential for cultivating Human Capital 4.0 in higher education.

DISCUSSION

Synthesis of Key Findings

This study provides compelling evidence that digital learning transformation at Universitas Asahan’s
Faculty of Economics necessitates the synergistic application of three theoretical frameworks. The strong
correlation (r = 0.82) between student-centred learning (SCL) and Human Capital 4.0 development confirms
conceptualisations of human capital as dynamic digital competencies rather than static knowledge (Schwab,
2016). Three principal findings emerged:

e The 28% performance differential between SCL and traditional teaching underscores the central role of
pedagogy in human capital formation (Hasan et al., 2021).

e A 31% improvement in outcomes in courses with effective constructive alignment demonstrates that
effective digital education requires fundamental reconceptualisation of learning design rather than
mere technology adoption.

e The mediation effect of flow states (41%) highlights the psychological mechanisms underpinning the
impact of digital pedagogy on outcomes.

Together, these findings suggest that successful digital transformation in Indonesian higher education requires
simultaneous attention to competency development (HC 4.0), instructional design (CA 2.0), and learner
engagement (Flow Theory).

Theoretical Advancement of Human Capital 4.0
Our findings significantly extend Human Capital Theory by operationalising three essential 21st-
century dimensions:

. Digital metacognition: students’ capacity to self-assess their digital capabilities and engage in
self-regulated learning.

. Agility in just-in-time learning: illustrated by students’ rapid acquisition of new fintech tools
during simulation projects.

. Virtual collaboration literacy: particularly evident in peer-led digital projects.

These dimensions challenge Becker’s (1964) original emphasis on formal credentials and support the
World Economic Forum’s (2020) focus on adaptive competencies. The observed 22% rural-urban competency
gap emphasises how HC 4.0 development intersects with Indonesia’s digital infrastructure disparities—an
understudied dimension in Global North literature (Rahman et al., 2022). As a result, HC 4.0 models must
encompass contextual accessibility when applied in ASEAN contexts.

Practical Implications of Constructive Alignment 2.0
The study confirms Biggs’s (2003) theory for digital environments through four actionable principles,
particularly in the Financial Management case study:

. Modular outcome mapping via micro-credentials enabling flexible progression.
. Multimodal activity design catering to diverse learning preferences.

. Embedded formative assessment through adaptive quizzes.

o Continuous calibration through learning analytics.

These strategies produced a 24% improvement in pass rates. However, 64% of lecturers reported
difficulty redesigning assessments for digital formats—a gap corroborated by Lecturer D’s insight:
“Translating case-based assessments to digital formats required completely rethinking our approach.”
This aligns with ASEAN-wide findings (Nguyen et al., 2022) and suggests that institutions must invest in
comprehensive support systems for digital pedagogy, beyond hardware procurement.

Contextual Validation of Flow Theory
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While our findings validate the core dimensions of Flow Theory, they also reveal culturally specific nuances in
the Indonesian context:

. Group flow states (68%): prevailing over individual flow and aligning with collectivist
learning norms (Jatmiko et al., 2022).
3 Neuro-engagement metrics: 42% longer fixation durations in flow states, providing rare

physiological validation (Bruya, 2021).
. Flow scheduling: distinct peaks (09:00-11:00 and 19:00-21:00) suggesting cultural time
preferences, absent in Western models.
These insights call for culturally adapted flow measurement tools for ASEAN contexts.

Theoretical Consistency and Divergence
Our findings both align with and extend existing literature:

. HC 4.0: supports WEF (2020) frameworks; introduces rural digital inequity.

. CA 2.0: confirms anticipated digital alignment complexity; highlights infrastructure as a
moderator variable.

o Flow Theory: validated with cultural adaptations.

Moreover, SEM models demonstrated interplay among these frameworks—flow mediates 41% of the
pedagogical effects—addressing an existing research gap in integrated digital-learning theory.

Indonesian Contextual Specificities
Three uniquely Indonesian contextual factors emerged:

. Mobile-first learning (92% smartphone usage) necessitating mobile-optimised content.
. Lecturer authority: students required permission to explore digital activities.
. Hybrid learning ecosystems: formal LMS blended with informal WhatsApp groups.

These findings affirm Suharti and Susanto’s (2023) call for localised digital pedagogy frameworks.
The observed 35% reduction in support requests in flow-aligned courses further suggests that structured
engagement aids Indonesian students.

Conclusion
Summary of Key Findings

This study provides compelling evidence that successful digital learning transformation at Universitas
Asahan's Faculty of Economics necessitates the integrated application of three complementary theoretical
frameworks. The research reveals that student-centered learning (SCL) approaches significantly enhance digital
competency development ($=0.47, p<0.01), with particularly strong effects when supported by adequate
technological infrastructure. The 28% performance differential between SCL and traditional instructional
methods underscores the transformative potential of pedagogical innovation in Indonesia's regional universities.
Furthermore, the study demonstrates that dynamic constructive alignment of learning outcomes, activities, and
assessments yields a 31% improvement in student performance, while flow states mediate 41% of the
relationship between digital pedagogy and learning success. Notably, the research identifies culturally-specific
manifestations of flow in Indonesia's collectivist learning environment, particularly the prevalence of group
flow states which contrast with Western individualistic models. These findings collectively highlight the
importance of contextually-grounded approaches to digital education reform in developing economies.

Theoretical and Practical Contributions

The study makes three substantial contributions to digital education scholarship. First, it advances
Human Capital Theory by operationalizing HC 4.0 as a multidimensional construct encompassing digital
metacognition, learning agility, and virtual collaboration literacy - dimensions particularly relevant for ASEAN
higher education contexts. Second, it extends Constructive Alignment principles through the CA 2.0
framework, which incorporates modular outcome mapping and real-time analytics calibration for digital
learning environments. Third, it provides empirical validation and cultural contextualization of Flow Theory,
demonstrating the significance of collective (rather than purely individual) flow experiences in Indonesian
educational settings. Practically, the research offers actionable insights for multiple stakeholders: institutional
leaders should prioritize digital infrastructure development and lecturer training; educators should adopt mobile-
first design principles and culturally-responsive flow strategies; and policymakers need to support context-
sensitive digital transformation roadmaps that address regional disparities in technological readiness.

Limitations and Future Research Directions
While providing valuable insights, the study has several limitations that suggest productive avenues for
future research. The focus on a single faculty at a regional Indonesian university necessarily limits the
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generalizability of findings, suggesting the need for replication studies across diverse institutional contexts. The
cross-sectional design precludes examination of longitudinal effects, highlighting the importance of future
research tracking digital pedagogy impacts over extended periods. Additionally, persistent infrastructure
disparities may have constrained some outcomes, indicating the need for technology-enhanced studies as digital
access improves. Promising research directions include: comparative studies across ASEAN nations to identify
regional patterns in digital learning effectiveness; longitudinal investigations of HC 4.0 development
trajectories; and design-based research to refine culturally-adapted flow models for collectivist educational
cultures. Such research would benefit from incorporating more robust measures of digital inequality and its
pedagogical consequences.

Strategic Recommendations

Based on the findings, three key recommendations emerge. For Indonesian higher education
policymakers, targeted investments in digital infrastructure and comprehensive faculty development programs
are essential to support effective SCL implementation. Educators should prioritize the application of CA 2.0
principles, with particular attention to mobile-optimized learning designs and strategies that foster group flow
experiences. The research community is encouraged to pursue comparative studies that examine the
transferability of these findings to similar contexts across the Global South, while also developing more
nuanced frameworks for assessing digital pedagogy effectiveness in resource-constrained environments. This
study ultimately provides both a theoretical foundation and practical blueprint for digital transformation that
recognizes the unique opportunities and challenges facing regional universities in developing economies,
offering valuable insights for institutions navigating similar journeys toward technology-enhanced education.
The demonstrated 31-47% improvements in key learning metrics underscore the transformative potential of
thoughtfully implemented digital pedagogy reforms when grounded in local realities and informed by global
best practices.
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