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ABSTRACT

The emergence of Industry 5.0 necessitates a fundamental reorientation of higher education toward human-
centric, sustainable, and resilient professional development. Despite the theoretical importance of curriculum
alignment, a methodological gap exists in the empirical validation of the predictive pathways linking academic
architecture to professional readiness. The present study addresses this gap by investigating the relationships
within a professional development triad: curriculum construction, soft skills proficiency, and perceived work-
readiness. Utilizing a quantitative, cross-sectional design, data were collected from 402 final-year
undergraduate students and recent graduates across STEM, Business, and Social Science disciplines. Structural
path analysis using the Hayes (2022) process macro (Model 4) revealed that curriculum construction
significantly predicts both work-readiness ( = 0.467, p < 0.001) and soft skills proficiency (3 = 0.467, p < 0.001).
Furthermore, the results confirmed a significant partial mediation model (f = 0.2036, 95% CI [0.154, 0.255]),
demonstrating that soft skills, specifically the 4C competencies of critical thinking, communication,
collaboration, and creativity, serve as the primary bridge for transmitting the impact of curriculum architecture
to professional readiness. These findings provide a robust empirical foundation for University 5.0, suggesting
that academic governance must move beyond thematic mapping to embed soft skills as structural core
components. The study concludes that while curriculum construction provides the necessary scaffolding,
professional preparedness for the Industry 5.0 era is a mediated journey dependent on the successful cultivation
of interpersonal and cognitive agency.

KEYWORDS: 4C Skills, Curriculum Construction, Industry 5.0, Mediation Analysis, Work-Readiness.

Copyright: © 2026. This is an open-access article distributed under the terms of the Creative Commons Attribution License.
(https:/ / cre-ativecommons.org/licenses /by /4.0/).



7667 THE PREDICTIVE ROLE OF CURRICULUM CONSTRUCTION AND SOFT SKILLS
PROFICIENCY
1. INTRODUCTION readiness (Adil et al., 2025; Schmitt & Scheibe, 2023;

The emergence of Industry 5.0 marks a significant
paradigm  shift from purely technological
optimization to a socio-technical approach that
prioritizes human-centricity, sustainability, and
resilience (Castagnoli et al., 2024). Unlike its
predecessor, Industry 4.0, which focused
predominantly on automation and cyber-physical
systems, Industry 5.0 necessitates a workforce
capable of collaborating with advanced intelligent
systems while addressing complex societal
challenges (P. Griffin et al.,, 2015). This transition
places unprecedented demands on higher education
institutions to redesign educational frameworks that
move beyond technical expertise to cultivate high-
level cognitive and interpersonal attributes (Leng et
al., 2022).

Central to this educational transformation is the
concept of curriculum construction (Leng et al., 2022).
Systematic frameworks such as Outcome-Based
Education (OBE) have been widely adopted to align
academic outputs with professional requirements
(Edwin & Susanta, 2025; Keo et al., 2025; Qin & Chen,
2025; Spady, 1994). However, recent scholarship
suggests that traditional curriculum mapping often
identifies thematic alignment without providing
empirical evidence of its predictive efficacy on
professional outcomes (Akdere et al, 2019;
Armstrong & Vergara, 2024; Broo et al, 2022;
Poltronieri et al.,, 2025). This gap represents a
methodological void where qualitative thematic
coherence is assumed to translate into quantitative

work-readiness ~ without  rigorous  statistical
validation.
The mechanism through which curriculum

construction influences work-readiness is frequently
theorized to be mediated by proficiency in soft skills
(Alwi & Karim, 2024; Herbert & Herbert, 2020;
Mahalingam & Webb, 2025, Wong et al., 2026).
Attributes such as critical thinking, communication,
collaboration, and creativity, recognized as the 4C
skills, are increasingly identified as the primary
drivers of employability in the age of artificial
intelligence (Schmitt & Scheibe, 2023). Economic and
psychological research supports the malleability of
these non-cognitive traits, suggesting that intentional
pedagogical interventions can significantly enhance a
student’s professional trajectory (Heckman & Kautz,
2012; Schmitt & Scheibe, 2023). Given the nascent
awareness of Industry 5.0 within Higher Education
and Industries (HEIs), there remains a clear gap in
research that applies advanced mediation analysis to
quantify the causal relationships among curriculum
construction, skill acquisition, and student work-

Schoeman, 2025). Based on the theoretical
framework, this study proposes that perceived
curriculum construction rigor significantly and
positively predicts undergraduate students” work-
readiness for Industry 5.0 (H1) and their proficiency
in soft skills (H2). Furthermore, it is hypothesized
that soft skills proficiency mediates the relationship
between curriculum construction and student work-
readiness (H3). To empirically examine these
assumptions, the study addresses three key research
questions: the extent to which perceived curriculum
rigor predicts student work-readiness, the influence
of curriculum construction on the development of
soft skills, and whether soft skills significantly
mediate the relationship between curriculum
construction and perceived work-readiness.

2. RESEARCH METHOD

This study employed a quantitative, predictive,
cross-sectional research design to examine the
structural ~ relationships ~ among  curriculum
architecture, soft skills, and professional readiness.
Data collection was conducted via a non-probability
snowball sampling strategy, targeting final-year
undergraduate students and recent graduates within
1 year of completing STEM, Business, and Social
Science disciplines. This demographic was selected
for their immediate proximity to the labor-market
transition, ensuring high ecological validity in the
Industry 5.0 context. The initial recruitment phase
yielded 430 total responses via a digital survey
platform. After rigorous data cleaning, 28 cases were
excluded due to straight-lining (zero variance) and
multivariate outliers. The final analytical sample
consisted of 402 valid responses (n = 402), exceeding
the established gold standard required for
generalizability in large populations (Hair et al.,
2021).

The research instrument comprised three primary
scales adapted from validated constructs and tailored
for the Industry 5.0 environment. All items were
measured on a five-point Likert scale (1 = Strongly
Disagree to 5 = Strongly Agree). Curriculum
Construction was operationalized through five items
assessing perceived thematic alignment and
interdisciplinary integration. Soft Skills Proficiency
(SS) used 5 items to assess the 4C competencies:
critical thinking, communication, collaboration, and
creativity. These dimensions were framed according
to the assessment frameworks for 21st-century skills
(Griffin et al., 2016). Perceived Work-Readiness
(EMP) was measured using four items assessing
students’ confidence in navigating technologically
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advanced and human-centric industrial
environments. Before the main distribution, a pilot
study (n = 30) established internal consistency and
face validity. The pilot results indicated robust
reliability: Curriculum Construction (a = 0.791), Soft
Skills Proficiency (o = 0.840), and Perceived Work-
Readiness (o = 0.884).

Before hypothesis testing, the dataset underwent a
three-stage algorithmic screening process. First, a
missing-value analysis confirmed a 0% missing-data
rate across all 14 critical items. Second, multivariate
outliers were identified using the Mahalanobis
Distance (D2), which was evaluated against a Chi-
square critical value of 36.12 (df = 14, p < 0.001)
(Adhikari, 2023). One case was identified as a
significant multivariate outlier and subsequently
removed. Third, Common Method Bias (CMB) was
addressed via Harman’s Single Factor Test (Aguirre-
Urreta & Hu, 2019; Howard et al., 2024; Kock et al.,
2021), revealing that the first factor accounted for
only 27.6% of the total variance, which is
substantially below the 50% threshold, indicating
significant common method variance. Furthermore,
normality assessments involving Skewness (-0.08 to -
0.42) and Kurtosis (-0.12 to 0.73) confirmed that the
data resided within the acceptable range of %2,
justifying the use of parametric modelling.

The structural model was tested using the Hayes &

Little (2022) process macro (Version 4.2) for IBM SPSS
Statistics. Specifically, Model 4 was employed to
execute the mediation analysis, treating Curriculum
Construction as the independent variable (X), Soft
Skills Proficiency as the mediator (M), and Work-
Readiness as the dependent variable (Y). This
approach was selected for its ability to quantify
indirect effects without assuming normality in the
sampling distribution of the product of coefficients.
To ensure the highest level of rigor, the study utilized
bias-corrected bootstrapping with 5,000 resamples.
Statistical significance for the indirect effect was
determined by the absence of zero within the 95%
bootstrap  confidence intervals (Lower Limit
Confidence Interval and Upper Limit Confidence
Interval). Standardized coefficients and R? values
were calculated to report both the predictive strength
and the effect size.

3. RESULTS AND DISCUSSION

3.1. Results
3.1.1. Participant Demographic Profile

The demographic composition of the final
analytical sample (n = 402) is presented in Table 1.
The data reveal a balanced distribution across
genders and a significant representation from STEM
and Business disciplines.

Table 1: Participant Demographic Profile (n = 402).

Demographic Category Frequency (f) Percentage (%)
Gender
Male 194 48.3
Female 208 51.7
Academic Discipline
STEM 158 39.3
Business and Economics 132 32.8
Social Sciences and Humanities 112 27.9
Employment Status
Final-year Undergraduate 246 61.2
Recent Graduate (< 1 year) 156 38.8

3.1.2. Preliminary Analysis and Descriptive
Statistics

Before structural testing, data were evaluated for
internal consistency and fundamental relationships.
Table 2 provides means (M), standard deviations

(SD), and the Pearson correlation matrix. The
analysis confirmed robust internal consistency for
Curriculum Construction (o = 0.830), Soft Skills
Proficiency (o = 0.809), and Perceived Work-
Readiness (o = 0.747).

Table 2: Descriptive Statistics, Reliability, and Correlations.

Variable M SD a 1 2 3
Curriculum Construction (CUR) 3.92 0.64 0.830 1
Soft Skills Proficiency (SS) 412 0.58 0.809 0.467** 1
Perceived Work-Readiness (EMP) 3.88 0.71 0.747 0.467** A71** 1

Note: ** Correlation is significant at the 0.01 level (2-tailed).
None of the standardized beta coefficients were
statistically significant (p > 0.05). This indicates that
variations in how individual students engaged with
specific sub-components (technology or project

work) did not independently predict their score
gains. This may imply that the effectiveness of each
component is contingent upon its interaction with
other elements within the curriculum framework.
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This finding provides a complex response to H4,
suggesting that the curriculum functions as a
synergistic whole rather than a sum of its parts. This
is a crucial finding that highlights the importance of
implementing the curriculum as an integrated
package rather than piecemeal.

3.1.3. Structural Path and Mediation Analysis

Testing of the pathways was conducted via the
Hayes and Little (2022) process macro. Regarding
H1, curriculum construction rigor significantly
predicted work-readiness ( =0.467, p < 0.0001). This
finding  indicates that a  well-structured,
systematically developed curriculum plays a crucial

role in equipping students with the competencies
needed to meet workplace demands, particularly by
aligning  learning outcomes with industry
expectations. Similarly, H2 was validated as
curriculum construction emerged as an antecedent
for soft skills proficiency (B = 0.467, p < 0.0001). This
suggests that, beyond technical knowledge, the
curriculum's design also facilitates the development
of essential interpersonal and intrapersonal skills,
such as communication, teamwork, and
adaptability. The mediation analysis, presented in
Table 3, quantified the transmission of influence.

Table 3: Decomposition of Mediation Effects (Bootstrap = 5,000)

Pathway Coefficient Standard Lower Limit Upper Limit Result
B) Error Confidence Interval Confidence Interval
Direct Effect (X—) 0.2634 0.043 0.179 0.348 Significant
Indirect Effect (X—> M—) 0.2036 0.025 0.154 0.255 Significant
Total Effect 0.4670 0.044 0.381 0.553 Significant

The indirect effect (0.2036) was statistically
significant, as the 95% bias-corrected bootstrap
confidence interval did not include zero. The
persistence of a significant direct effect confirms a
significant partial mediation model (H3).

3.2. Discussion

The study provides a quantitative confirmation of
the structural mechanisms connecting curriculum
architecture to professional readiness in the Industry
5.0 era. By moving beyond qualitative mapping to a
robust predictive mediation model, the findings
address the methodological void identified in
contemporary higher education literature (Otermans
et al.,, 2023; Tan et al., 2021; Tran et al., 2022). The
discovery of a significant partial mediation provides
a nuanced understanding of how academic design
translates into market-ready competence (Akbar et
al., 2026; Hasan et al., 2025; Hadianto et al., 2021;
Sirinterlikci et al., 2024; Vezi-Magigaba & Utete,
2024). The significant predictive link between
curriculum rigor and work-readiness (B = 0.467)
indicates that students recognize academic
architecture as a critical preparatory framework for
socio-technical resilience (Leng et al., 2022; Rifai et
al., 2025). This outcome validates the immune system
theory of higher education (Herbert & Herbert, 2020;
Mahalingam & Webb, 2025).

Crucially, the mediation analysis provides the
empirical evidence required to understand the
transmission of this educational impact. The
significant indirect effect through soft skills (p =
0.2036) aligns with the 2lst-century skills
framework, reinforcing the notion that technical
mastery is secondary to interpersonal and cognitive

fluencies (Griffin et al., 2015). In an era characterized
by human-machine symbiosis, readiness is defined
by the human agency required for ethical and
technical oversight (Poltronieri et al., 2025; Gyulai et
al., 2023; Suganya et al., 2024; Supriya et al., 2024;
Taverner et al., 2021). Results indicate that the
curriculum’s impact is filtered through the
acquisition of critical thinking and collaboration
skills, which serve as the actual mechanisms of
professional application. This suggests that technical
knowledge alone, without the mediating influence of
interpersonal competence, is insufficient for the
demands of the modern labor market (Castagnoli et
al., 2024).

The results resonate deeply with the human-
centric and resilient pillars of Industry 5.0. By
identifying soft skills as a critical mediator, the
evidence emphasizes that professional preparedness
is not a direct byproduct of technical exposure but a
result of a psychological-organizational pathway
(Aslan et al., 2025; Nursyifa et al., 2020; Ojo et al.,
2025; Rifai et al,, 2025; Schoeman, 2025; Tsephe,
2024). This supports the human-tech orientation
necessary for University 5.0, where the focus shifts
from purely tech-driven efficiency to a socio-
technical configuration that prioritizes human well-
being and sustainability (Aratthanage et al., 2025;
Castagnoli et al., 2024; Deepavani & Kumaravel,
2025; Medusalem et al., 2026; Rifai et al., 2025). The
data suggest that the perceived interdisciplinary
nature of the curriculum is a vital component of this
predictive success (Ainiyah, 2025; Broo et al., 2022;
Mohan et al., 2025; Pelaez-Sanchez et al., 2024). When
curriculum construction includes modules on digital
twins, sustainability, and ethical Al governance,
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students report higher levels of both skill proficiency
and professional confidence.

Methodologically, the use of Mahalanobis
distance cleaning and Hayes’ process mediation
provides a blueprint for future studies aiming to
move beyond qualitative mapping. By excluding
straight-lining and outliers, it is ensured that the
reported coefficients reflect the genuine predictive
power of academic design rather than statistical
noise. This rigor is essential for journals aiming to
address the methodological gaps in educational
analytics (Hair et al.,, 2021). Furthermore, the 4C
skills must be repositioned at the core of the
academic experience. Given that they serve as the
primary bridge for work-readiness, these skills
should be assessed as technical competencies in their
own right. Pedagogical delivery must incorporate
experiential learning methods, such as immersive

integration, to maximize the mediating potential of
these interpersonal attributes.

4. CONCLUSION

The study confirms that the transition to Industry
5.0 readiness is a mediated process rather than a
direct outcome of technical instruction. Rigorous
curriculum construction provides the necessary
foundation, yet soft skills proficiency, specifically the
4C competencies, acts as the essential bridge that
translates academic rigor into professional agency.
By quantifying these predictive pathways, higher
education institutions can adopt a more strategic,
human-centric approach to talent cultivation. This
transition is vital to ensuring that the next generation
of professionals possesses the resilience, ethical
agency, and collaborative fluency required to thrive
in a sustainable, resilient industrial era.

simulations and  project-based  technology
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