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Abstract

The production environment has a lot of revolutions in recent decades, with most

companies taking part in mass customization production. The style of products, quality

requirements from customers, materials, and even the machines involved in manufactur-

ing are evolving quickly and orders are decreasing in size. In this situation, the employee

is the important factor that determines the productivity and quality of product in a pro-

duction process. This is why the selection of the right workers for operating tasks in an

assembly line is always an important question, especially today because many tasks are

becoming increasingly complex, as they must deal with the development of technologies,

materials, and machines in the manufacturing process. If a task is more complex, the

worker needs more skill and time to finish it. For all of the main purposes of the manufac-

turing enterprise, such as planning and scheduling, operators training or line balancing,

the main requirement is almost always on predicting operator performance.

In a manufacturing process, the performance of the worker can be identified as their abil-

ity to accomplish a task based on the expectations of a standard. To determine how

well a worker performs their job, various performance evaluation techniques can be used,

such as the Synthetic Rating, Pace Rating method or the Westinghouse system. These

methods have been applied recently to calculate operator performance ratings. The three

traditional performance methods just apply effectively in the manufacturing process that

the workstation is designed well. In these contexts, the manufacturing scheduling is

completely based on machine capacity and the task characteristics remain consistent be-

tween customer’s requirements. This makes it simple to set up standards to compare

orders. Additionally, the impact of employee performance on production capacity is ac-

counted for by very large orders. That is, workers have adequate time to meet the target

performance, so production managers are not concerned with calculating operator skill

level and task complexity to predict whether a worker’s performance capacity is best

suited to a specific task. Further, in this conventional context, operator skills are learned

and improved through comprehensive, industry standard training, and skill are enhanced

gradually through precise, continuous repetitions of work processes. However, in the new

manufacturing environment, the worker’s performance results from the interaction be-

tween the skill levels of workers and the fluctuation of the characteristics of tasks. The
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new and changing environment of the manufacturing industry, however, means that the

usual ways of allocating workers tasks are less effective at forecasting workers’ performance

requirements. Moreover, such outdated approaches also lack success in driving workers to

gain and master the new skills required to enhance quality and productivity. In addition,

managers base their decisions only on their previous experience without the support of a

systematic knowledge base. They merely observe the operation of workers and evaluate

their performance based on subjective judgments. The accuracy of these judgments will

mainly be dependent on the amount of experience the manager possesses.

My research proposal aims to propose a new methodology for the prediction of worker per-

formance in manufacturing that is capable of effectively handling multiple factors of both

a quantitative and qualitative nature that involve uncertainty and imprecision. Firstly,

a methodology for evaluating worker skill levels is devised with the combination of the

Delphi method, the principal component analysis and the ordinal logistic regression. Sec-

ondly, this research presents a method that combines the Analytic hierarchy process and

Proportional 2-tuple linguistic representation model to evaluate the level of complexity

of tasks in the manufacturing process. With regard to how the worker skill level and the

complexity level of a task is evaluated, this research will pay closer attention to analysis

of the relationship between task complexity and worker skill level, to clearly understand

the interaction between them in order to predict the performance of workers. The newly

developed methodology will be illustrated with a case study in the clothing industry to

demonstrate its practical applicability in industrial contexts.

Keywords: worker’s performance, skill level of worker, task complexity, decision

support technique, rule-based support system.
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