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Abstract

This study aims to model and explain the relationship between fabric design education quality and workforce productivity in the apparel
industry of Tehran. This applied quantitative study employed a descriptive-analytical design. The population consisted of employees
working in design, production, and technical units of apparel manufacturing firms in Tehran. A stratified random sample of 384
participants was selected. Data were collected using a fabric design education quality questionnaire and a workforce productivity
questionnaire. Descriptive statistics, confirmatory factor analysis, Pearson correlation, and structural equation modeling were conducted
using SPSS 26 and AMOS 24. Structural equation modeling results revealed that fabric design education quality had a strong, positive, and
significant effect on workforce productivity (=0.69, p<0.001), explaining 48% of the variance in productivity. Model fit indices
confirmed excellent model adequacy (x?/df=2.41, CFI=0.94, TLI=0.93, GFI=0.92, RMSEA=0.046). The findings indicate that
improving fabric design education quality is one of the most effective strategies for enhancing workforce productivity and strengthening
the long-term competitiveness of the apparel industry.
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Extended Abstract

Introduction

The apparel industry is one of the most labor-intensive and economically significant sectors worldwide,
playing a decisive role in employment creation, export development, and industrial growth. In developing
economies such as Iran, the competitiveness and sustainability of this industry depend increasingly on the
quality of human resources and the effectiveness of specialized education systems. Rapid technological
change, digital transformation, global competition, and evolving consumer demands have fundamentally
altered the nature of production and workforce requirements within the textile and apparel sector (Harsanto
et al., 2023; Malik et al., 2025). Consequently, human capital development and productivity enhancement
have become strategic priorities for firms seeking long-term success.

Within the value chain of the apparel industry, textile design—particularly fabric design—constitutes the
foundational stage where aesthetic value, functional performance, and market differentiation are created. The
quality of education in fabric design therefore exerts a direct influence on product quality, brand identity,
innovation capability, and organizational performance (Kruse et al., 2024). At the same time, workforce
productivity is widely recognized as the most critical determinant of organizational competitiveness,
encompassing not only efficiency and output, but also creativity, job commitment, quality of performance, and
continuous improvement behavior (Husain et al., 2025; Jibir et al., 2023).

Iran’s apparel industry faces persistent structural challenges, including technological obsolescence, weak
linkages between educational institutions and industry, limited specialized training infrastructure, and
underdeveloped human resource management systems (Afrashteh et al., 2023; Khodaparast et al., 2023).
Prior research indicates that sustainable development of the textile and apparel sector cannot be achieved
without comprehensive reform of professional education and systematic investment in human capital
(Afrashteh et al., 2023; Harsanto et al., 2023). Moreover, studies on human resource productivity

consistently demonstrate that targeted education and training programs significantly enhance employee



performance, organizational commitment, and innovation capacity (Aghel Azad et al., 2023; Faeq, 2022;

Subotnik et al., 2022).

Despite the acknowledged importance of education and productivity, empirical research that models the
structural relationship between fabric design education quality and workforce productivity—particularly
within the Iranian apparel industry—remains limited. Most existing studies address productivity or textile
development independently, without integrating educational quality as a core explanatory variable (Afrashteh
et al., 2023; Aghel Azad et al., 2023). Furthermore, contemporary transformations in digital technology and
intelligent production systems are redefining educational needs and workforce competencies in textile
manufacturing, reinforcing the urgency of examining this relationship in a systematic, data-driven manner
(Karimi Yamin & Agha Karimi, 2023; Kruse et al., 2024; Malik et al., 2025).

Accordingly, this study seeks to model the relationship between the quality of fabric design education and
workforce productivity in Tehran’s apparel industry.

Methods and Materials

This study adopted an applied, quantitative, descriptive-analytical design using a correlational and structural
modeling approach. The statistical population comprised employees working in fabric design, production,
technical supervision, and quality control units of apparel manufacturing firms located in Tehran. Stratified
random sampling was employed to ensure proportional representation of job categories. Based on Cochran’s
formula, a final sample of 384 participants was selected.

Data were collected using two instruments. Fabric design education quality was measured through a
researcher-developed questionnaire capturing six components: educational content, teaching methods,
instructor competency, alignment with industry needs, training infrastructure, and effectiveness of skill
development. Workforce productivity was assessed using a standardized productivity questionnaire covering
job efficiency, performance quality, organizational commitment, creativity, job satisfaction, and participation
in process improvement. All items were scored on a five-point Likert scale.

Data analysis involved descriptive statistics, confirmatory factor analysis, reliability and validity testing,
Pearson correlation analysis, and structural equation modeling using SPSS 26 and AMOS 24.

Findings

Descriptive results indicated that all components of fabric design education quality and workforce productivity
were above the theoretical mean, reflecting a generally favorable condition within Tehran’s apparel sector.
Confirmatory factor analysis demonstrated strong measurement validity, with all factor loadings exceeding
0.70. Reliability coefficients were high, with Cronbach’s alpha values of 0.87 for education quality and 0.89
for workforce productivity. Composite reliability and average variance extracted values also exceeded
accepted thresholds, confirming convergent and discriminant validity.

Correlation analysis revealed a strong, positive, and statistically significant relationship between fabric design

education quality and workforce productivity (r = 0.67, p < 0.01).



Structural equation modeling results showed that fabric design education quality exerted a substantial direct
effect on workforce productivity (f = 0.69, t = 11.84, p <0.001). The model explained 48% of the variance in
workforce productivity. Model fit indices indicated excellent model adequacy (y*/df = 2.41, CF1 = 0.94, TLI
=0.93, GFI =0.92, RMSEA = 0.046).

Among education components, instructor competency and effectiveness of skill development exhibited the
strongest contributions. Within workforce productivity, creativity and performance quality showed the highest
loadings.

Discussion and Conclusion

The findings demonstrate that fabric design education quality is a powerful determinant of workforce
productivity in the apparel industry. The strength of the relationship indicates that educational systems do not
merely support production but function as core strategic assets that shape organizational competitiveness.
High-quality fabric design education enhances technical competence, stimulates creative problem-solving,
strengthens organizational commitment, and fosters continuous improvement behavior among employees.
These mechanisms collectively elevate workforce productivity and enable firms to respond effectively to
market volatility and technological change.

The prominence of instructor competency and skill development effectiveness underscores the importance of
professionalized training systems that integrate theory with industry practice. Similarly, the dominant role of
creativity and performance quality within productivity highlights the shift from purely efficiency-driven
models toward knowledge-based and innovation-oriented productivity paradigms.

From a strategic perspective, the results suggest that sustainable growth of the apparel industry depends on
systematic investment in specialized education, curriculum modernization, digital learning integration, and
continuous upskilling of employees. Firms that treat education as a long-term investment rather than a short-
term cost gain durable competitive advantage.

In conclusion, improving the quality of fabric design education constitutes one of the most effective levers for

enhancing workforce productivity and ensuring the long-term viability of the apparel industry in Tehran.
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