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Abstract This study aimed to identify effective safety training methodologies for foreign workers in the
construction industry and propose a direction for developing safety education for these workers.
Previous studies based on the Occupational Safety and Health Act were reviewed with focus on basic
safety and health education in construction and VR-integrated safety training. In-depth analysis was
conducted on VR education content published on the Occupational Safety and Health Agency website
to understand the current status of VR-integrated basic safety and health education in construction. The
research findings suggest that: 1) VR-based safety training achieves effective results, though continuous
budget investment is necessary to create diverse contents; 2) Current 'On-site Safety Training' needs to
be enhanced to strengthen the safety skills of construction workers and to ensure blind spots in
construction site safety are not missed; and 3) there is a need to expand the utilization of tools and
technologies suitable for education, the provision of safety knowledge, and effectively enhancing
real-world hazard prevention. In conclusion, technological and content development and the integration
of various educational methods and technologies are necessary to provide effective VR-based safety
education for foreign workers. We believe this approach will innovate safety education for foreign
workers in the construction industry and reduce industrial accident rates.

Keywords : Foreign Construction Workers, Construction Industry Safety Education, Safety Training, VR
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Table 1. Study Methods and Procedures

Literature analysis and status analysis

Step Step Progress details
. Occupational Safety and Health Act
Literature R . R
A Prior research on virtual reality safety
analysis A
Step education
1 Status of Safety Education using VR
Cases - o
. Status of VR contents for foreign
analysis

workers in construction industry
v

Analysis of VR safety education for foreign construction workers

+ The need for continuous upgrading and

diversification of safety education
contents

Language services suitable for 16
sending countries

Parallel with various education
methods and technologies

v

St;p Implication *

.

Development of improvement measures for
VR safety education for foreign caonstruction workers

¢ Expanding investment in VR safety

Step Improveme education
3 nt plan ¢ Improvement of Operation
¢ Consider introducing new technologies
v
Safety education using VR shold not only
Final provide theoretical education but also
. consider incorporation other technologies
suggestion

in consideration of the characteristics of
the contents
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Table 2. Basic safety and health education in the
construction industry
Division Educational content Time

Type of construction work(architecture, civil

A. engineering, etc.) and construction 1 hour
procedures
Risk factors and safety and health measures

B. - . : 2 hour
for each type of business accident
Current status of safety and health

c management system and worker rights and 1 hour

: obligations related to occupational safety

and health

(' Source ) Occupational Safety and Health Act Enfocement Rules
[Appendix 5] (Revised on September 27, 2023)
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Table 3. Basic safety and health education in the
construction industry(2023)

Educational content Time

Types of construction works (construction, civil 1 hour
engineering, etc.) and construction procedures
Risk Factors and Safety and Health Measures by Type

. . 2 hour
of Industrial Accident
Safety and health management system and rights and
obligations of workers related to occupational safety | 1 hour
and health

% If more than 1 hour, includes audiovisual, experience and
virtual practice
( Source ) Korea Occupational Safety & Health Agency 2023
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Table 4. Number of VR contents according to work

content
No. Work contents Content Count
1 Construction machinery and equipment 31
work
2 |Framing work 59
3 |Earth work 14
4 Finishing work 18
5 |Others 28

(' Source ) https://360vr.kosha.or.kr/categoryContentList?cateSq=3

Table 5. Number of VR contents depending on the
machine implemeneted

NO. Machine to be implemented Content count
1 |Available to all 26
2 |HMD (head mounted display) 22
3 PC (Personal Computer) 87
4 |CP (cellular phone) 15

( Source ) https://360vr.kosha.or.kr/categoryContentList?cateSq=3
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Table 6. Construction industry safety education

research trends using VR
hall VR t
No. | Source |Advantages of using VR Challenges mus
solve
* Increased impact
and satisfaction
= Development of
N arious contents
1 111 | Highly efffecti )
(1 1ghly elitective Continuous budget
investment
= [Expansion of VR
education facilities
" VR's tel
R's telepresence VR cannot
effects educational completely replace
2 [12] satisfaction and D etely rep
. . traditional
intention to transfer .
. education
learning
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Complementing the
passivity of

Securing diversity of|
content

Expansion of
equipment and

(13l lecture-type infrastructure
education Securing
professional
manpower
Higher satisfaction
with direct
experience
Discover on-site
training contents
Establishment of
Effectiveness is high standards for
(14] compared to management of
influence and training targets and
satisfaction completion period
Participation of
experts in program
development
VR experiential
education program
development
Relieve the
high-risk burden of
the educational
environment
[15] Maximize learning
effects by increasing
realism
Effective for
practitioners
Serves as an
educational element
that has the greatest
[16] impact on safety
prevention
effectiveness for
practitioners
Using of deviant and
entertainment
effects
Field-friendly Add lastes simulator
. Expansion of the
learning latest video and
The more 3D or 4D atest.
[17] the effect becomes. exp?rlence
Prevent or reduce equipment R
X Parallel theoretical
future accidents or .
injuries educ'atlc')n
Cultivating
companies with
production
expertise
4D VR education VR experienced
improves workers’ education only
educational implements
performance audio-visual
Realistic and simulation and
18] practical safety cannot embody the

training is possible
with 4D VR training
Increase learning
participation

4D VR training
strengthens safety

smell of the actual
site, the heat of a
fire, humidity,
atmosphere, ect. so
it must be combined
with other
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experiential
education

* People who have
experienced the
same experience
more than twice are
reluctant to
participate again

response skills

* Considering
diversity by target
Realistic training
content and time
allocation

9 [19] - .

= Translation for
foreign workers
Solving construction
safety training time
certification issues

10 [20] - .
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Table 7. Construction VR safety training for foreign

workers
Implementat Number of
No. Contents ion device languages
PC| CP provided
Suspended scaffolding Supports 6
1 (@] O languages except
work .
Vietnamese
2 Steel struc:ture o o 7
construction
Safety facilities
5 (work board) © © 7
4 Safet?l facility o o 7
(sloping roof)
c Safety facility
> (movable dining leg) © © 7
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Supports 6
languages except
Nepal

Rebar assembly work

Supports 6
languages except
Nepal

Gang form work

Supports 5
languages except
Nepal &
Vietnamese

Form strut work O

( Source ) https://360vr.kosha.or.kr/categoryContentList?cateSq=6
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