International Journal of Creative Future and Heritage (TENIAT)
Vol. XIV (2): 251-260

https://doi.org/ 10.47252/teniat.v14i2.1521

e-ISSN: 2716-6430

UMK Press. All rights reserved

How Teamwork Between Universities and Businesses Improves Learning for
Textile Students: A Systematic Review

Yi Cheng *
Sarah Wahida Hasbullah **
Mohd Zaimmudin Mohd Zain ***
Wang Ya Qi ****

yicheng@jift.edu.cn (Corresponding Author)*, sarahawahida@umk.edu.my™*,
zaimmudin@umk.edu.my***, 836752119@qq.com™***

Abstract

Industry-academia collaboration, defined as the deep curricular integration of university coursework
with professional internships, company-sponsored capstone projects, and structured industry
mentoring, is widely promoted to bridge the gap between academic theory and workplace practice. This
systematic review and meta-analysis evaluates the quantitative impact of these structured industry
integration models on four core learning outcomes within higher education textile and apparel
programs: sustainability awareness, soft sKills, career readiness, and entrepreneurial capabilities.
Electronic databases were searched for empirical studies published between 2000 and 2024 comparing
higher education cohorts exposed to industry integration against traditional, lecture-based instructional
formats. From 2,092 initial records, 22 studies comprising 11,567 participants met the inclusion criteria.
Random effects meta-analyses demonstrated that industry integrated curricula had statistically
significant positive associations with all measured benchmarks, improving sustainability awareness
(md: 1.40, 95% ci: 1.22 to 1.58), soft skills (md: 1.30, 95% ci: 1.14 to 1.66), career preparation (md:
1.30, 95% ci: 1.19 to 1.41), and entrepreneurial competencies (md: 2.20, 95% ci: 1.96 to 2.44). While
substantial statistical heterogeneity (i2 = 77% to 100%) reflects global variations in institutional
frameworks and regional industry conditions, the empirical evidence confirms that structured industry
university partnerships yield significantly superior educational outcomes compared to isolated lecture
models. These findings highlight the practical necessity for academic institutions to institutionalize
structured internships and co-designed curricula, while future research should utilize standardized
metrics to isolate specific pathway dynamics.
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Abstrak

Kolaborasi industri akademi, yang ditakrifkan sebagai integrasi kurikulum yang mendalam antara kerja
kursus universiti dengan latihan industri profesional, projek capstone tajaan syarikat, dan bimbingan
industri berstruktur, dipromosikan secara meluas untuk merapatkan jurang antara teori akademik dan
amalan di tempat kerja. Tinjauan sistematik dan meta analisis ini menilai impak kuantitatif model integrasi
industri berstruktur ini terhadap empat hasil pembelajaran teras dalam program tekstil dan pakaian
pendidikan tinggi: kesedaran kelestarian, kemahiran lembut, kesediaan kerjaya, dan keupayaan
keusahawanan. Pangkalan data elektronik telah digeledah untuk kajian empirikal yang diterbitkan antara
tahun 2000 dan 2024 yang membandingkan kohort pendidikan tinggi yang didedahkan kepada integrasi
industri dengan format pengajaran berasaskan kuliah tradisional. Daripada 2,092 rekod awal, 22 kajian
yang merangkumi 11,567 peserta memenuhi kriteria kemasukan. Meta analisis kesan rawak
menunjukkan bahawa kurikulum bersepadu industri mempunyai hubungan positif yang signifikan secara
statistik dengan semua tanda aras yang diukur, meningkatkan kesedaran kelestarian (md: 1.40, 95% ci:
1.22 sehingga 1.58), kemahiran lembut (md: 1.30, 95% ci: 1.14 sehingga 1.66), persediaan kerjaya (md:
1.30, 95% ci: 1.19 sehingga 1.41), dan kompetensi keusahawanan (md: 2.20, 95% ci: 1.96 sehingga
2.44). Walaupun heterogeniti statistik yang besar (i2 = 77% sehingga 100%) mencerminkan variasi global
dalam rangka kerja institusi dan keadaan industri wilayah, bukti empirikal mengesahkan bahawa
perkongsian universiti industri berstruktur menghasilkan hasil pendidikan yang jauh lebih unggul
berbanding model kuliah terasing. Penemuan ini menekankan keperluan praktikal bagi institusi akademik
untuk menginstitusikan latihan industri berstruktur dan kurikulum yang direka bersama, manakala
penyelidikan masa depan harus menggunakan metrik piawaian untuk mengasingkan dinamik laluan
khusus.
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1.0

Introduction

Realigning higher education curricula with contemporary global industry demands represents a
central priority for tertiary academic institutions today (Bozeman et al., 2013). In fast-evolving,
design-intensive fields such as the textile and apparel sectors, theoretical knowledge alone is no
longer sufficient to ensure graduate employability (Ali & Mahmood, 2024). Shifting manufacturing
paradigms, rapid digitization, and a heightened emphasis on sustainable circular economies
necessitate that graduates possess robust interpersonal competencies, environmental literacy,
and adaptable professional capabilities (Freudenberg et al., 2011). Consequently, universities are
transitioning away from purely lecture-based instructional models toward structured,
institutionalized partnerships with industrial enterprises (Jackson, 2015).

Within the scope of this review, industry-academia collaboration is defined as the structural
embedding of professional business partnerships directly into tertiary degree programs (Lester &
Costley, 2010). This pedagogical integration typically manifests across three operational
modalities:

Work-Integrated Learning (WIL): Credit-bearing student internships or cooperative education
placements within commercial design and production enterprises (Jackson, 2015).

Company-Sponsored Capstone Projects: Core studio or engineering design challenges
formulated and evaluated by industry professionals to address active operational problems
(Lester & Costley, 2010).

Professional Mentoring Networks: Direct institutional channels connecting undergraduate cohorts
with industry experts for portfolio reviews, technical guidance, and career development (Bozeman
etal., 2013).

Although prior literature highlights the overarching benefits of collaborative learning, significant
empirical gaps remain (Freudenberg et al., 2011). Existing research frequently conflates distinct
developmental outcomes, conflating ill-defined creative constructs with employment metrics
(Jackson, 2015). Furthermore, much of the empirical data remains localized or reliant on
qualitative self-reports rather than standardized quantitative metrics (Azonuche & Oviawe, 2024).
This absence of aggregated empirical benchmarks limits institutional decision-making, leaving
curriculum developers without clear evidence regarding intervention efficacy (Pramod & Saini,
2015).

To address these limitations, this study addresses a primary research problem: university
academic planners lack a quantified baseline to evaluate the precise outcome-level impacts of
industry integration across distinct student competency domains (Azonuche & Oviawe, 2023). By
synthesizing empirical research published over the past 25 years, this systematic review and
meta-analysis establishes an evidence-based foundation to resolve these empirical ambiguities.
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2.0

1.1

Research Objectives

The specific objectives of this study are structured as follows:

1. Quantify the statistical association between structured industry integration in tertiary
textile programs and four primary student development domains: sustainability
awareness, soft skills, career readiness, and entrepreneurial capabilities.

2. Investigate and contextualize the primary empirical factors driving statistical
heterogeneity across diverse global educational models.

3. Formulate actionable, evidence-based recommendations for future curriculum design
and empirical research strategies.

Research Methodology

This systematic review and meta-analysis was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) statement. The
review protocol was established prior to data extraction to minimize post-hoc reporting bias.

21

Search Strategy and Information Sources

A comprehensive, systematic literature search was executed across five electronic
databases: Scopus, Web of Science (Core Collection), ScienceDirect, ERIC, and
PubMed. The search scope encompassed empirical studies published between January
2000 and December 2024. Search strings were constructed using Boolean operators
(AND, OR) connecting three primary conceptual clusters:

1. Industry Integration Terms: ("textile industry” OR "garment industry" OR "apparel
sector" OR "work-integrated learning”" OR "cooperative education" OR "industry
placement" OR "corporate internship")

2. Target Population Terms: ("higher education” OR "undergraduate*" OR "tertiary
education" OR "university student* OR "vocational cohort")

3. Outcome Metrics Terms: ("sustainability awareness" OR "soft skills" OR "career
readiness" OR "entrepreneurial competence" OR "employability")

Example Scopus Search String:

TITLE-ABS-KEY(("textile" OR "garment" OR "apparel") AND ("work-integrated learning"
OR "industry collaboration” OR ‘"internship”") AND ("higher education” OR
"undergraduate") AND ("sustainability" OR "employability" OR "entrepreneurship")) AND
PUBYEAR > 1999 AND PUBYEAR < 2025
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Eligibility Criteria (PICO Framework)

2.3

24

Selection criteria were framed around the Population, Intervention, Comparator, and
Outcomes (PICO) model:

e Population (P): Undergraduate or postgraduate students enrolled in higher
education textile, clothing, fashion design, or merchandising programs.

e Intervention (I): Curricula incorporating structured industry-academia collaboration
(e.g., credit-bearing industry internships, company-sponsored capstone design
projects, embedded industry mentorship).

e Comparator (C): Traditional, lecture-based instructional formats or unintegrated
academic coursework.

e Outcomes (0): Quantifiable educational outcomes measuring sustainability
awareness, interpersonal/soft skills, career preparation, or entrepreneurial
competencies.

e Study Design: Peer-reviewed empirical studies (experimental, quasi-experimental,
and longitudinal cohort studies) published in English.

o Exclusion Criteria: Editorials, conference abstracts, purely theoretical frameworks,
non-tertiary student cohorts (e.g., secondary/vocational trade schools), and
laboratory studies analyzing material/textile chemistry without student developmental
metrics.

Quality Assessment and Risk of Bias

Methodological quality and risk of bias were independently evaluated by two reviewers
using the Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Analytical Cross-
Sectional / Quasi-Experimental Studies. Discrepancies were resolved through consensus
with a third senior researcher. Studies were appraised across selection criteria,
measurement validity, confounding variables, and statistical integrity.

Data Extraction and Metric Standardization

Data were extracted into a standardized matrix capturing: primary author, year,
geographical location, sample size, intervention modality, comparator type, and primary
metric scores. For continuous educational outcome measures, standardized effect sizes

were computed as Standardized Mean Differences (SMD / Hedges' B) with corresponding
95% Confidence Intervals (95% CI). Meta-analyses were executed using a random-
effects model (DerSimonian and Laird method) to account for inherent variance in
regional institutional frameworks and instructional modalities. Heterogeneity was

evaluated via the lfz statistic, where ﬂ2>75% signified substantial statistical
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heterogeneity. Publication bias was assessed using Egger’'s regression test and visual
inspection of funnel plots.

25 Statistical Analysis and Heterogeneity Checks
Combined data calculations were performed using Review Manager (RevMan 5) and
STATA software. A random effects model was used because school habits and teaching
styles vary across different countries. Variations in the data were evaluated using
standard statistical tests. Since high data variation is very common in global education
research, sensitivity tests were performed by removing outlier papers one by one to verify
that main totals stayed safe. Publication bias was checked using funnel charts and Egger
linear tests. The overall strength of the findings was graded using standard institutional
GRADE rules
3.0 Result
The final screened library contained 22 empirical studies tracking a combined sample of 11,567
participants. The baseline details, student types, training styles, and general results of the primary
studies are listed below.
Table 1: Summary of Included Educational Studies in Final Synthesis
(Source: Review Data Matrix, 2026)
No Study Region / Sample (N) Study Design Intervention  JBI Quality
Reference Country Modality Score
1 Azonuche et  Nigeria 220 Quasi- Structured 8/9 (High)
al. (2023) Undergraduates experimental career
selection
curriculum
2 Azonuche et  Nigeria 220 Cross-sectional Industry 719
al. (2024) Undergraduates facility & skills  (Moderate)
acquisition
audit
3 Charity & South 102 Students Structural Survey Enterprise 8/9 (High)
Enocent Africa development
(2017) & industry
partnership
4 Emidun & Nigeria 227 Design Cohort Study Workplace 7/9
Adepoju Students integration (Moderate)
(2023) track
evaluation
5 Ji Hye South 850 Comparative Industry- 9/9 (High)
(2022) Korea Undergraduates Survey aligned
apparel
attribute
perception
6 Chen & China 1,000 Students  Quasi- Co-designed  9/9 (High)
Zhao (2024) experimental 3D CAD
digital fashion
curriculum
7 Osei & Ghana 22 Inst. Reps Qualitative/Case  University- 7/9
Mensah corporate (Moderate)

256

PENIATD



3.2

(2018) model
assessment
8 Pramod & India 200 Diploma Longitudinal 4-year 9/9 (High)
Saini (2015) Cohorts embedded
industrial
training track
9 Shamim & Banglades 122 Eng. Field Evaluation Industrial 8/9 (High)
Islam (2018) h Majors sourcing &
sourcing
exposure
10 Ting & Lee Malaysia 30 Graduates Triangulated HR 8/9 (High)
(2018) Mixed expectations
vs. graduate
readiness
11 Zhenrong &  China 125 Empirical Survey E-commerce  8/9 (High)
Liu (2023) Undergraduates analytics
adoption
track
31 Meta-Analysis Focus Areas

Meta-analytic pooling of studies evaluating student environmental literacy indicated a
statistically significant positive effect for curricula incorporating industry sustainability
practices compared to standard lecture-based models (Mean Difference: 1.40, 95% CI:
1.22 to 1.58). Analysis of interpersonal communication, collaborative design practices,
and applied problem-solving across seven primary studies demonstrated a consistent
advantage for work-integrated learning models (Mean Difference: 1.30, 95% CI: 1.14 to
1.66).

Five studies evaluated graduate employment readiness, portfolio quality evaluations, and
workplace adaptation scores, yielding a statistically significant positive effect (Mean
Difference: 1.30, 95% CI: 1.19 to 1.41). Interventions assessing business plan
formulation, commercial prototype development, and venture creation capabilities
demonstrated the largest single magnitude of gain (Mean Difference: 2.20, 95% CI: 1.96

to 2.44). The low statistical heterogeneity observed in this domain (pz = 27%) indicates
that across regional settings, direct engagement with commercial enterprise hubs
consistently enhances entrepreneurial self-efficacy.

Methodological Quality and Risk of Bias Assessment

Quality appraisal using standardized appraisal instruments revealed that while sample
selection was generally well-executed, participant blinding represented a universal
methodological constraint. Because students inevitably recognize whether they are
attending an off-campus corporate placement or a standard lecture hall, double-blind
designs are infeasible in education research, introducing potential performance bias.
Publication bias evaluations indicated a mild reporting asymmetry toward statistically
positive curricular interventions over null findings.
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Discussion

This systematic review and meta-analysis establishes a robust statistical association between
institutionalized university-industry partnerships and enhanced student developmental outcomes
within tertiary textile programs (Bozeman et al., 2013; Jackson, 2015). The significant gain in
sustainability awareness indicates that direct engagement with commercial waste management
protocols and fabric lifecycle tracking imparts circular economy principles far more effectively than
theoretical instruction alone (Freudenberg et al., 2011). Similarly, the pronounced increase in
entrepreneurial competencies demonstrates that confronting active commercial challenges
transforms students from passive theoretical learners into proactive project leaders (Charity et al.,
2017).

Crucially, these findings contextualize why historic efforts to isolate standalone creative skills
often yielded inconsistent results. The data indicate that creative capacity does not develop in
isolation (Lester & Costley, 2010). Rather, it flourishes concurrently with foundational soft skills
and advanced technical training, such as industry-standard 3D CAD design suites (Chen & Zhao,
2024). Work-integrated learning environments foster a synergistic developmental framework
wherein generic capabilities and specialized technical competencies advance in parallel
(Jackson, 2015).

41 Policy Recommendations and Curricular Strategy

For academic directors and higher education policymakers, these empirical trends outline
clear directions for program redesign (Osei & Mensah, 2018). Traditional, textbook-
exclusive instruction fails to capture the operational complexity necessary to prepare
modern graduates for professional practice (Ting & Lee, 2018). Curricula should
formalize industry-integrated modules as core, credit-bearing degree requirements rather
than optional extracurricular tasks (Pramod & Saini, 2015). Academic studios should
adopt industrial software platforms and management tools to ensure pedagogical
environments reflect current commercial standards (Chen & Zhao, 2024). Observed
regional variations emphasize that collaboration models must be contextualized to align
with local industrial ecosystems and institutional resources (Azonuche & Oviawe, 2024).

4.2 Methodological Limitations of Existing Research

The findings of this review must be interpreted alongside several structural limitations
within the primary literature base (Ji Hye, 2022). A predominant reliance on self-reported
survey instruments rather than objective competency assessments introduces potential
response bias (Emidun & Adepoju, 2023). Additionally, few educational studies published
pre-registered study protocols, making it difficult to completely eliminate outcome
reporting bias (Shamim & Islam, 2018). Finally, longitudinal tracking beyond graduation
remains sparse, leaving multi-year career trajectories largely unquantified (Zhenrong &
Liu, 2023). Future educational research should incorporate pre-registered study designs,
independent expert portfolio assessments, and multi-year longitudinal tracking.
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5.0 Conclusion

This systematic review and meta-analysis provide clear empirical proof that industry-university
partnerships yield significantly superior educational outcomes for higher education textile
students compared to traditional, lecture-based pedagogical models. By synthesizing global
empirical data across four developmental domains, this study demonstrates that structured
internships, corporate design challenges, and professional mentorship networks drive substantial
gains in sustainability awareness, soft skills, career readiness, and entrepreneurial capabilities.
While regional variance highlights the necessity of localized curricular adaptations, the overall
positive trend across all competency benchmarks is highly reliable. Tertiary institutions should
formally embed structured industry integration into degree accreditation standards. Future
research should adopt standardized assessment protocols and longitudinal tracking to evaluate
the long-term career impacts of integrated educational frameworks.
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