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Assessment of Essential Competencies of Open University Students in

Thailand for the Sustainable Smart Manufacturing Industry
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Abstract

This research aimed to achieve four objectives: 1) to examine the competencies of Thai
students in relation to the sustainable intelligent manufacturing industry, 2) to evaluate their competencies for
the industry, 3) to assess their readiness, and 4) to propose developmental guidelines to prepare them
effectively. A mixed-method approach was employed, combining quantitative methods, such as percentage,
mean, and frequency, with qualitative methods, including focus group discussions and questionnaires. The
study involved 31 entrepreneurs, 421 students, and 20 instructors who play significant roles in workforce
development for the manufacturing sector.

The findings revealed that: 1) The competencies expected by the employers consist of four
primary dimensions: 1.1) technological skills, 1.2) green competencies, 1.3) 21st-century skills, and 1.4)
future thinking skills, comprising 60 competencies. 2) In the technological domain, employers scaled
artificial intelligence (Al), machine learning, and the Intermnet of Things (10T) as essential skills for modern
production, where technology plays a crucial role. Additionally, employers expected students to be
proficient in the design of manufacturing, with a focus on integrating technology and innovation to enhance
production effectiveness. 3) Based on the assessment of readiness from the perspectives of students and
employers showed that students also prioritise technological skills, particularly in loT, Al, and
augmented/virtual reality. Regarding environmental competencies, students recognised the importance of
energy efficiency and recycling, while employers focused on waste reduction and environmental impact
assessment. Both parties agreed on the need for sustainable development. Employers enhanced students'
ability to analyse data from multiple sources, compare information before making decisions, and
communicate effectively in foreign languages to improve their capacity in multicultural and data-rich
environments for 21 st-century skills. Conversely, students scaled collaboration, incorporating others'
opinions into decision-making and adapting to diverse individuals. Regarding future-thinking skills, both
students and employers agreed on the importance of seeking new alternatives, reflecting on the impacts
of decisions, and exploring diverse perspectives and expertise to cope with future changes and challenges.
4) This research also proposed a developmental approach to competencies suited to Thai students in the
sustainable smart manufacturing industry, emphasising cloud computing skills, innovation integration, and
sustainable resource management. The curriculum should be designed to align with technological
advancements, focusing on practical training and scenario simulations to prepare students for future
challenges. Learning should be flexible, combining face-to-face and online education, reflecting the need
to improve curriculum and learning strategies to meet labour market demands.
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