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Abstract. Laboratory assistants and technicians have a very important role to
achieve the success of practicum for academic support. Several training programs
are given to laboratory staff and technicians to prepare laboratory and technician
competencies. One of them is to include laboratory technicians and laboratory
technicians in occupational safety and health training. The purpose of this study
is to evaluate the results of competencies occupational safety and health (OSH)
training for laboratory workers and technicians and to reveal the supporting fac-
tors and obstacles encountered in the field. The benefit of the research is for the
head of the laboratory and the manager of the Department as input for information
in making policies in improving the work safety and health of laboratory techni-
cians and laboratory technicians. This research was conducted in the Department
of Electrical Engineering, Universitas Negeri Semarang. Variables observed were
understanding and mastery of 13 OSH competencies. They have not fully mas-
tered the practice of OSH for laboratory staff and laboratory technicians. This is
because the practice of practicing technical activities is still limited by the training
organizers; There was a breakthrough at the faculty level where laboratory staff
and technicians were involved in OSH practices with the campus security team.
The recommended suggestions are: (1) In order to increase the competence of
laboratory technicians and engineering laboratory technicians majoring in Elec-
trical Engineering, it is necessary to increase the ability of advanced OSH theory
and practice. (2) It is necessary to refresh OSH skills for laboratory assistants and
technicians through laboratory technical trainings both internally or externally
campus.
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1 Introduction

The role of occupational safety and health in universities is very important. In the aca-
demic field of higher education, the lecture process includes theory and practice. Students
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lecture theory in the lecture hall and conduct experiments, experiments take place in the
laboratory. The role of occupational safety and health in universities is very important.
In the academic field of higher education, the lecture process includes theory and prac-
tice. Students lecture theory in the lecture hall and conduct experiments, experiments
take place in the laboratory [1]. Implementation of occupational safety and health is
more often emphasized to companies engaged in the industry where there is a complex
process, high risk, and enormous energy. Very rarely heard of the implementation of
occupational safety and health in educational institutions, be it in schools and at the
University. The existence of the assumption that the educational environment is a safe
and comfortable place for academic activities so there is no need for the implementation
of OSH programs in these educational institutions [2, 3]. The Occupational Safety and
Health Administration (OSHA) has recorded several potential hazards in laboratories,
including chemical, biological, physical, and safety hazards [4]. To maintain the function
of the laboratory, especially the implementation of OHS, there must be an evaluation
of the competence of the laboratory staff and technicians who also play an important
role in the laboratory. Occupational safety includes prevention of accidents, preventing
and or reducing the occurrence of occupational diseases, preventing and or reducing the
occurrence of permanent disabilities, preventing and or reducing deaths, and securing
materials, construction, maintenance, all of which lead to improved living standards and
human welfare [5].

1.1 OSH in Laboratory of Electrical Engineering and Computer Engineering
Universitas Negeri Semarang

The Department of Electrical Engineering currently includes 4 study programs, namely
Electrical Engineering Education, Electrical Engineering, Information and Computer
Engineering Education and Computer Engineering. To support the success of the teach-
ing and learning process in the study program, several laboratories are provided as
follows:

Electrical Power Transmission and Distribution Laboratory
Electrical Installation Laboratory

Instrumentation and Control Laboratory

Electronics and Digital Laboratory

Computer and Network Laboratory

EAEIR S

In each of these laboratories requires occupational safety and health both lectur-
ers, laboratory assistants and students. The implementation of excellent occupational
safety and health is expected to support the results of safe and quality research works,
experiments. The need that must be met related to occupational safety and health in the
laboratory, the manager has assigned laboratory staff and technicians to attend occu-
pational safety and health training at the Gadjahmada OSH certified training center
Yogyakarta.

The material being trained includes 13 OSH competencies which requires a sufficient
amount of time as follows:
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2 Material and Method

This study was a descriptive study using direct observation, interviews, and document
studies performed during the period of September—December 2021. The aim of this
study was to understand the compliance with 13 OSH competencies by laboratory staff
and technicians in the Department of Electrical Engineering. More specifically, the com-
pliance in competence in every aspect, both theory and practice five OSH. The results of
study the were compared with the laboratory OHS standards that were divided into three
categories of OHS achievement in laboratory: >70%, 50-70%, and <50%. Mastery of
practical theory is based on the results of interviews and direct observation related to the
13 OSH competencies that have been given in the training. Then the results are averaged.
The results of the percentage of each competency are described for further supporting
and inhibiting factors of competency achievement.

3 Results and Discussion

Mastery of the theory and practice of OSH competencies greatly affects the ability of
laboratory assistants and technicians in dealing with problems in the field of health and
work safety in everyday laboratories.

Based on the results of the evaluation (Table 1 and Fig. 1), the results of the 5th
competency were obtained, namely M.71KKKO01.005.1 Doing Measurement of Hazard
Factors in the Workplace (KUK 1.1) with questions regarding the types of hazard factors
in the workplace according to the Minister of Manpower Regulation No. 5 of 2018 and
asked how many hours the workforce can work safely in a location where the result of

Table 1. OSH training competence

Competence Code

Description

M.71KKKO01.001.1

Designing an OSH Risk Control Strategy in the Workplace

M.71KKKO01.002.1

Designing an Emergency Response System

M.71KKKO01.003.1

Conduction of OSH Communication

M.71KKKO01.004.1

Supervise the Implementation of Work Permits

M.71KKKO01.005.1

Taking Hazard Factor Measurements in the Workplace

M.71KKKO01.006.1

Managing First Aid in Work Accidents (P3K) in the Workplace

M.71KKKO01.007.1

Managing Emergency Response Measures

M.71KKKO01.008.1

Managing Personal Protective Equipment (PPE) in the Workplace

M.71KKKO01.009.1

Implementing the Occupational Health Service Program

M.71KKKO01.010.1

Managing the OSH Documentation System

M.71KKKO01.011.1

Implementing OSH Risk Management

M.71KKKO01.012.1

Evaluating the Fulfillment of OSH Requirements and Procedures

M.71KKKO01.013.1

Conducting Work Accident Investigation
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Table 2. Results of mastery on OSH competence of laboratory and technician

Competence Code OSH L1 (%) L2 (%) L3 (%) Average
Cccol 85 89 100 91.3
cco2 96 97 98 97
CC 03 98 96 95 96.3
CC o4 90 92 98 93.3
CCO05 70 69 68 69
CC 06 95 96 96 95.7
cCco7 98 98 97 97.7
CCo08 98 929 98 98.3
cCco9 77 76 78 77
CcC 10 69 70 68 69
CC11 67 67 67 67
CC12 94 96 96 95.3
cCc13 88 89 87 88

noise measurement in a workplace is 88 dBA, both laboratory assistants and technicians
have not mastered this competency to the maximum (Table 2).

In the 10th competency, namely M.71KKKO01.010.1 Managing the OSH Documen-
tation System (KUK 2.1), it is asked the reason why the implementation of the Occu-
pational Health and Safety Management System (SMK3) must be integrated with the
Management System in the company and mentions the mandatory documents required
by ISO 45001:2018. The laboratory assistants and technicians have not had anything to
do with the management of both OSH and management in higher education institutions,
as well as related to ISO documents. In the 11th competency evaluation results, namely
M.71KKKO01.011.1 Applying OSH Risk Management (KUK 1.2) at the point of how to
determine the level of hazard risk and create an OSH risk matrix table with the severity
and level of frequency.

Taking into account these results, the researchers provide suggestions:

1. There is a need for continuous training on OSH by the Electrical Engineering depart-
ment on a periodic basis so that laboratory assistants and technicians have a good
understanding of the competencies that must be possessed.

2. There is a need for training in addition to theoretical as well as practical involvement
with lecturers and students so that there is a synergy between laboratory managers
and users.

3. Collaboration with faculty and university level OSH managers is needed so that there
is a synchronization of mutually supportive OSH materials.

4. In addition to mastery of the OSH field in the Electrical Engineering laboratory by
laboratory assistants and technicians, it is necessary to install fire and earthquake
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Fig. 1. Results of mastery OSH competence

hazard detection devices, as well as safety devices from high voltage, electric current
leakage, as well as periodic re-checking of these equipment.

5. Before every activity in the laboratory, the laboratory technician and technician
provide information about the standard operating system regarding occupational
safety and health in the laboratory.

The review team recommends that workplaces continue to deliver OSH training to
employees because training positively affects worker practices. However, large impacts
of training on health cannot be expected, based on research evidence [6]. The findings
of the average laboratory staff and technicians at the Faculty of Engineering, State Uni-
versity of Semarang are related to the competence of “maintaining occupational safety
and health” because laboratory assistants/technicians already have sufficient knowledge
about Occupational Safety and Health in the Laboratory, so overall they have a good
performance [7]

4 Conclusion

Based on the research conducted, it can be concluded that an ongoing evaluation is
important to determine the extent to which laboratory assistants and technicians have
mastered the 13 competencies trained and conduct an objective review and assessment.
Have not fully mastered the practice of OSH for laboratory staff and laboratory tech-
nicians. This is because the practice of practicing technical activities is still limited by
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the training organizers; There was a breakthrough at the faculty level where laboratory
staff and technicians were involved in OSH practices with the campus security team.
The recommended suggestions are: (1) In order to increase the competence of laboratory
technicians and engineering laboratory technicians majoring in Electrical Engineering,
it is necessary to increase the ability of advanced OSH theory and practice. (2) It is nec-
essary to refresh OSH skills for laboratory assistants and technicians through laboratory
technical trainings both internally or externally campus.
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