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A study on necessity of education and safety awareness to high school
students when accessing laboratories
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Abstract The purpose of this study is to investigate the necessity of safety awareness and education regarding the
use of laboratories, and to foster safety awareness during intramural and extracurricular activities in high schools. The
study conducted a questionnaire to 290 eleventh grade students of three high schools located in Seoul. The collected
data were statistically analyzed. The result illustrates that 64.8% of students have experienced safety education during
a regular class, 6.6% have experienced accidents, and 68.0% have experienced safety education during field activities.
The result concludes that there is a lack of prior safety education as well as overall low awareness on the necessity
of safety education. In particular, students who have experienced safety education recognizes the necessity of
emergency education regarding laboratory accident more than those who did not receive such education. Thus, a
systematic management of laboratory safety education and multilateral management measures for students' safety are
required. There is a relatively high correlation between safety intention of R&D and Education factors and Community
and Laboratory Safety Education. As much as there is a high safety demand regarding the laboratory instruments and
experiment, it shows high intention of safety lab operation as well as count measurement of lab accident . This study
recommends developing a laboratory safety education program and management methods appropriate for high school
students.
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Table 1. Experience of safety education and accident

Experience of safety education and accident N %
Experience of safety Yes 188 64.8
education No 102 352
Once 38 13.1
Safety Education Twice 69 23.8
Three times or more 81 279
Before every class hour 153 814
Safety education method Sometimes before class hour(teacher dependent) 8 43
Sometimes before class hour(type of class dependent) 25 133
. . Yes 19 6.6
Experience of accident
No 271 93.4
Jammed 2 10.5
Cut 3 15.8
Contact with chemical substance, solution, and others 7 36.8
Type of Accident - -
Contact with explosion, fragment, and others 1 53
Conflagration by inflammable material 5 263
Electric shock by experiment equipment 1 53
Yes 25 8.6
Experience of field study
No 265 914
Table 2. Factor Laboratory safety awareness of high school students
Factor
Laboratory safety awareness Factor 1 Factor 2

Safety of hazard material
and equipment

Living safety

Using experiment equipment under guidance of staff 875 .073
Using chemicals after verifying its characterisitics .860 .096
Report to teacher when damaging apparatus .843 .048
Store used waste fluid 782 .090
Read safety regulation manual 771 .268
Receive permission before using reagent chemical 749 071
Verify label before using reagent 731 262
Verify hazard/safety posters 724 .298
Management of reagent bottles (Odor) 712 235
Prohibit reusing reagents 673 .149
Storing apparatus 671 251
Separating chemicals from food(refrigerator) .560 328
Prohibit eating in the laboratory 546 466
No contact-lenses in the laboratory 167 735
No slippers in summer season 341 716
Risk awareness of all chemicals -.064 .697
eigen value 7.212 2.263
explanatory % 45.074 14.144
accuracy (%) 45.074 59.218
Cronbach's alpha 0.934 0.627

item n 13 3
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Table 3. Factor necessity of laboratory safety education for high school students

Factor

Status and necessity of laboratory safety education Labol::tc(g(;; lusage Accig:rfttorre szp onse Equlfgfrgnf and

safety measurement experiment safety
Education on laboratory apparatus manual 933 132 116
Education on using laboratory 921 .082 193
Education on using chemical materials in the laboratory 911 146 130
Education on evacuation plans at accident .898 145 118
Education on safety management regulation in the laboratory .897 .106 126
Education on first-aid measures at accident .824 155 .194
Education on type of accidents before using laboratory .803 .059 283
Education on reporting system at accident 758 135 269
Necessity of safety education before using laboratory 757 .001 239
Dangerousness of laboratory 409 117 222
Education on reporting system at accident .008 875 258
Education on evacuation plans at accident 192 .842 -.007
Education on evacuation plans at accident 072 835 286
Education on safety management regulation in the laboratory .149 .694 488
Education on type of accidents before using laboratory 294 489 484
Education on precautions when using chemical materials in the laboratory 222 236 .857
Education on laboratory apparatus manual 275 261 .846
Education on safety education before using laboratory .386 279 .683
eigen value 7.225 3.232 2.930
explanatory % 40.139 17.958 58.096
accuracy (%) 40.139 58.096 74.376
Cronbach's alpha 0.959 0.877 0.875

item n 9 5 3

Table 4. Difference in laboratory safety awareness and education necessity based on Experience of safety education

Experience of safety education N Mean+SD t
. . . Yes 180 4.38+0.49 ok
Safety of hazard material and equipment No 101 4601057 -3.492
Yes 188 3.69+0.79 *
Livi fe -2.
iving safety No 102 3.95+0.94 377
Laborat fot Yes 184 4.00+0.54 0172
T =U.
avoratory usage saiety No 102 4.02+1.06
Accident " Yes 184 3.69+0.73 1365
cldent respon: measurement .
ceident Tespanise measdreme No 100 3.5141.23
Y 184 3.87+0.49
Equipment and experiment safety e -1.753
No 102 3.99+0.63

*p<0.05, “"p<0.001

Table 5. Difference in laboratory safety awareness and education necessity based on Experience of accident

Experience of accident N Mean+SD t
Yo 17 4.46+0.46
Safety of hazard material and equipment e -0.072
No 264 4.47+0.54
Yo 19 3.21£0.97 .
Living safety s 2,668
No 271 3.82+0.83
Yes 17 4.46+0.46
Laboratory usage safety No 264 4472054 -0.191
Yes 19 3.21+0.97
Acci -2.416*
ccident response measurement No 71 3500083 6
Eaui ¢ and iment safet Yes 19 3.98+0.65 0.442
pmen 1 Xperimen =U.
dquipment anc experiment satety No 267 4.0120.77

"p<0.05
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Table 6. Difference in laboratory safety awareness and education necessity based on field education experience

Field education experience N Mean+SD t

Yes 25 4.49+0.39

Safety of hazard material and equipment 0.255
No 256 4.47+0.54

Yes 25 4.05+0.50 N

Living safety 2.654
No 265 3.75+0.87
Yes 25 4.49+0.39

Laboratory usage safety 0.697
No 256 4.47£0.54
Yes 25 3.60+0.50

Accident response measurement -0.083
No 265 3.75+0.87
) ) Yes 25 4.09+0.60

Equipment and experiment safety 1.091
No 261 4.00+0.78

"p<0.05

Table 7. The correlation between laboratory safety awareness factors and education necessity factors

Safety of hazard . .
: L Laboratory usage Accident response Equipment and
m;gﬁirll)?:q;qd Living safety safety measurement experiment safety
Safety of hazard material and 1
equipment
Living safety 433" 1
Laboratory usage safety 618" 3147 1
Accident response 246" 144" 349" 1
measurement
Equipment and experiment 390" 177" 548" 624" 1
safety
*p<0.05, “p<0.01
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