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ABSTRACT

The chemical engineering laboratory is an essential component of engineering
education, focusing on experiential learning to reinforce students’ comprehension of
chemical engineering theories. The effective utilization of laboratory facilities is contingent
not only upon the availability of functional instrumentation but also upon the users’
knowledge and competence in operating within potentially hazardous environments.
Knowledge of laboratory principles and safety protocols is therefore a fundamental
requirement, as it directly influences students’ operational behavior, including correct
equipment handling, accident prevention, and strict adherence to standardized
procedures. Students possessing sufficient knowledge are more likely to exhibit
appropriate and safe practices during laboratory work. Within the pedagogical context of
Rajamangala University of Technology Thanyaburi, observations indicate that some
students lack adequate understanding or awareness of proper laboratory practices, which
may lead to unsafe behaviors and reduced learning effectiveness. Therefore, studying the
relationship between students’ knowledge and their behavioral expressions in the
chemical engineering laboratories is crucial. This will assist in determining the knowledge
level that influences the resultant behaviors and serve as a framework for developing
training modules or improving teaching activities to promote correct and safe laboratory
practices in the future.

This research aimed to: (1) examine students’ knowledge regarding the usage of
scientific instruments and equipment, as well as their understanding of laboratory rules
and regulations; (2) investigate students’ behavior in complying with laboratory safety

regulations; and (3) evaluate the factors influencing safe laboratory practices. The study



population consisted of 174 undergraduate students from the second, third, and fourth
years enrolled in the Department of Chemical and Materials Engineering at Rajamangala
University of Technology Thanyaburi (RMUTT) for the academic year 2020. The research
instrument was a questionnaire, from which 150 completed responses were obtained,
accounting for 86.21% of the total. Data analysis was performed using descriptive statistics,
including percentage, mean, and standard deviation, along with Pearson’s correlation
coefficient and multiple regression analysis

The results of the study revealed that

1) Students had a moderate level of knowledge regarding the use of scientific
instruments and equipment, including laboratory rules and regulations (u = 3.42, O = 0.58).

2) Students consistently complied with laboratory regulations in all aspects
namely, adherence to safety rules and procedures, proper usage of tools and equipment,
and overall laboratory behavior.

3) The correlation analysis between knowledge and compliance behavior indicated
that knowledge of scientific instrument usage ( = 0.016, p =0.276) had no significant
impact on compliance with laboratory regulations at a 0.05 significance level. However,
knowledge of laboratory regulations ($=0.044, p = 0.048) had a statistically significant
influence at a 0.05 significance level. These two variables explained 5.40% of the variance
in compliance behavior, while the remaining unexplained variance could be attributed to
other factors not considered in this study. The standard error (S.E.) was 0.164.

The results of this study suggest that training programs should be implemented to
enhance students’ understanding of laboratory regulations, standard operating
procedures, and safety measures. This would ensure that students across all academic
years in the Department of Chemical and Materials Engineering acquire the necessary
knowledge and skills to properly and safely use scientific instruments and laboratory

facilities.

Keywords: knowledge, compliance behavior, scientific instruments, laboratory regulations
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