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Abstract : The improvement of safety and health education method in construction site was investigated through the survey for workers
and delphi technique. The results of preliminary survey done for workers were analyzed using the multi variance analyses, and the
questionnaires for delphi survey were composed based on the results of preliminary survey. Finally, the participatory safety and health
education method was suggested. The result showed that most of workers were very interested in accident prevention and health. On the
contrary, they did not actively participate in safety activities in sites including safety and health education. In order to improve workers'
levels of safety consciousness and prevent the construction accident, the participatory safety and health education method that
construction workers directly examine and give presentations about accident causes and measures was suggested and verified by tests.
One-way instructor-led safety and health education used widely and participatory safety and health education with workers were carried
out by dividing participants into two groups. After education, the examination is done for two groups. The test results found that the
average score of safety consciousness of the worker group that received participatory safety education was higher than that of the work
group that received instructor-led safety education. And the Delphi technique utilizing experts was analyzed that participatory safety
education has a great effect on improvement of workers' level of safety consciousness.
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Survey of Workers’
awareness

(preliminary survey)

* Completion of a survey questionnaire for
awareness

I I
Analysis of workers' * Analysis of response for each question
responses * MANOVA
I I

* Determination of members of the
nomination committee

* Determination of expert panels and

experts by the nomination committee

4 g

* Presentation of statistics of the survey

Expert selection

Expert survey

(1st Delphi) results in preliminary survey
I I
Analysis of expert * Determination of final survey items for
responses the 2nd Delphi
¢ ¢
Expert survey * Presentation of statistics of the survey
(2nd Delphi) results in 1st Delphi
g g
Analysis of expert * Determination of final items
responses

Fig. 1. Survey procedure,
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Table 1. Age distribution of respondents
Age ~29 30~39 40~49 50~59 60~ Total
Number 22 56 110 124 34 346
Ratio(%) 6.36 16.2 31.8 35.8 9.8 100
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Table 2. Construction work experience of respondents

Year ~1 1~3 | 3~5 | 5~10 | 10~20 | 20~ | Total
Number 21 35 45 71 137 37 346
Ratio(%) | 6.10 | 10.1 | 13.0 | 205 39.6 10.7 100

Table 3. Response for current and preferred state for education

Response(%)
Questionnaire Classification Current Preferred
state (adequate)
state
Before starting daily work 58.1 575
Before/after lunch 419 34.9
Education time During work 0 6.1
After finishing daily work 0 1.5
Others 0 0
Education on site in all workers 58.1 272
Education on site in groups by 301 564
department (by job type / working group)
Education Education on site by selection
type according to thema and day 1.8 13.6
Internet education 0 29
Others 0 0
Theoretical lectures 21.6 13.6
Video screenings 225 219
Lecture focused on accident example| 23.4 239
Education | Discuss focused on accident example| 0 5.7
method
Trial and experience with sample | 21.7 19.7
Workshop, seminar 0 44
Role play or monodrama 0 0.3
On-line or e-mail education 0 0.7
Others 0 0
External professional instructors 35 8.0
Safety manager 754 26.3
Health manager 0 6.1
Main safety Site manager 6.7 12.1
education On-site chief manager 29 11.6
instructor Honorary industrial safety supervisor| 0 43
External consultant 11.6 234
Team leader of workers 0 5.8
Others 0 2.5
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Table 4. Response for accident prevention and participation
of education

Questionnaire Classification Response(%)
Strong interest 84.7
~ Interest for General interest 124
industrial accident
prevention Little interest 29
No interest 0
Active participation 304
Participation of General participation 58.7
safety and health —
education Perfunctory participation 10.1
No participation 0.8
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Table 5. Reason for passive participation of education

Classification Response(%o)
Education is perfunctory. 447
The teaching capacity of education instructors is short. 5.26
The preparation of education instructors is short. 7.89
There is no need for safety. 237
The contents pf et_lucation_gre 132
not matched with site condition.
The contents of education are bored. 5.26
Others 0.0
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Table 6, Results of MANOVA

Hypothesis
dof

Intercept Wilks’s A| .034 495.073| 13.000 | 227.000 | .000
Age Wilks’s A| .693 | 1.686 | 52.000 | 881.278 |.002
Marriage state |Wilks’s A| 901 | 1.925 | 13.000 | 227.000 |.028

]

Effect Value Error dof| P

Academic
background

Work career |Wilks’s A| .595 | 1.923 | 65.000 |1,076.704 | .000

Age x Marriage
state

Wilks’s A| .654 | 2.659 | 39.000 | 672.943 | .000

Wilks’s A| .703 | 1.616 | 52.000 | 881.278 |.004

Age x Academic
background

Age x Work
career

Wilks’s A| .616 | 1.265 | 91.000 |1,423.539].051

Wilks’s A| .189 | 1.593 | 260.000 |2,520.332|.000

Marriage state x

Academic  |Wilks's A| 777 | 2348 | 26.000 | 454000 | .000
background
Marriage state x| yay oo\ | 574 | 2,061 | 65000 |1,076.704 000
Work career
Academic

background x |[Wilks’s A| 422 | 1.605 | 130.000 |1,832.000 | .000
Work career
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Table 7. Results of delphi survey

Result of 1% delphi survey Result of 2™ delphi survey
Questionnaire . ‘ Standard b ‘ - - Standard
D/ Q0| @O |Average deviation RN D | @] Q| @ O | Average deviation CVR

1. What do you think about conducting safety
and health education before starting daily work| 0 | 0 | 3 | 22 | 15 43 8.9 085 | 0 | 0| 3 [22|12 42 8.5 0.70
or before/after lunch?

2. What do you think about the answer that it
is appropriate to conduct it before starting daily
work or before/after unch to the question: When| 0 | 0 | 4 | 23 | 13 42 8.9 08 || O | 0| 2|28 7 4.1 10.6 0.75
it is appropriate to conduct safety and health
education on site?

3. What do you think about conducting safety

and health education on site for all job types| 3 [ 12| 15| 7 | 3 29 4.8 050 2 |10]12]10] 3 3.1 4.1 -0.35
jointly?

4. What do you think about conducting safety

and health education on site in groups by| 0 | 1 | 6 [ 23| 10 4.1 83 065 0 | 1 | 21277 4.1 10.1 0.70

department (by job type/working group)?

5. What do you think about conducting safety
and health education on site through lectures such| 0 | 4 | 16 | 15| 5 35 6.4 000 0| 2 |15]| 18] 2 35 7.5 0.00
as theoretical lectures and video screenings?

6. What do you think about the opinion that the
one-way lecture-style of conducting safety and
health education for workers such as through| 1 | 8 | 12 | 15| 4 33 5.1 005( 0|2 (101250 3.6 9.5 0.25
theoretical lectures and video screenings is more
effective?

7. What do you think about the request for
participatory safety education for workers wherein
workers research the causes of and countermeasures
to accidents and give presentations in a workshop/| 0 | 6 | 6 | 17 | 11 3.8 5.7 040 | O | 3 | 4 | 16| 14| 41 6.4 0.50
seminar format instead of the existing lecture-style
of education such as theoretical lectures and video
screenings?

8. What do you think about the opinion that if
participatory safety education is conducted for
workers wherein workers play the main role, the
effects of education will be very positive/positive?
9. What do you think about safety and health
education on site that is mainly conducted by| 0 | 9 | 7 | 19| 5 35 6.3 020 | O | 8 | 14| 14| 1 32 6.1 -0.25
the safety manager?

10. What do you think about the opinion that
not only safety managers, but also supervisors,
site managers, and external professional instructors| 0 | 1 | 1 | 24| 14| 43 9.5 090 | O | OO0 |22]15 44 9.3 0.85
should participate as lecturers in safety and health
education on site?

11. What do you think about the finding that
workers showed great interest in accident| O | 0 | 6 | 17| 17 43 7.7 070 | O | O | 3 |17] 17| 44 79 0.70
prevention and health maintenance on site?
12. What do you think about the finding that
workers usually participate sincerely in safety and| 0 | 2 | 10 | 24 | 4 3.8 8.7 040 | O | 1 |14 17| 5 3.7 6.9 0.10
health education on site?

13. What do you think about the finding that
some workers do not participate in safety and
health education on site because they think that| 1 | 7 | 6 [ 19| 3 34 6.3 010 | 0| 3|6 |26]| 2 37 9.5 0.40
safety education is superficial and they do not
feel the need for safety?

14. What do you think about the finding that
safety and health education on site is very helpful
for preventing industrial accidents and improving
workers’ health

(DHighly negative 2Negative (DAverage @Positive (G)Very positive

1) CVR=(ne-N/2)/(N/2) ; N=number of respondents, ne=number of respondents that shows positive and very positive

02| 4]|17|17 42 7.5 070 | O | O | 4 | 15] 18| 44 7.6 0.65

0] 0] 4]|25|11 42 94 080 | O | O |1 |30] 6 4.1 11.5 0.80
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Table 8, Test results for workers

Lecture education Participatory education
Test score
Number of workers(%) | Number of workers(%)
90~100 29(8.38%) 51(14.7%)
80~89 39(11.3%) 89(25.7%)
70~79 111(32.1%) 128(37%)
60~69 130(37.6%) 67(19.4%)
50~59 30(8.7%) 11(3.18%)
~49 7(2.02%) 0(0%)
Average score 70.9 77.6
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