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ABSTRACT

Objectives: This study was performed to investigate the level of participation in and satisfaction with training
courses at job training institutions and to improve participation and satisfaction through changes in the training
method for industrial ventilation subjects.

Methods: The results were analyzed for the mean and standard deviation by t—test and ANOVA, (p=0.05).
Participation rates were examined for three courses: specialization, job training, and supervisory. The
participation inthe education was 428 people, and the result of satisfaction with the change of education
method was 878 people. Satisfaction was investigated for the specialized curriculum and job training
curriculum,but not the supervisor curriculum. The satisfaction results for six items(contents, quality, skill, level,
degree of understanding, degree of practical) were analyzed according to the change in the training medium
and the method among people in one occupational ventilation subject.

Results: The participation rate was similar in the job training and specialized training courses, but the lowest
rate was in supervisory courses(p=0.05). In general, there was the lowest participation on the first day of
education, and the participation rate improved after the second day. Satisfaction with the course was high for
the specialized education course with a number of practical education assignments(p=0.278). The satisfaction
level for the teaching method in the industrial ventilation subjects was high in a mixed group which combined
lecture and practice. The industrial ventilation course in the basic job training course showed a difference
between lecture and mixed education(p=0.111), but there was no significant difference. However, the
industrial ventilation course in the advance job training course showed a clear difference between lecture and
the mixed education(p=0.036).

Conclusions: Therefore, the first day of training should start in the afternoon so that more trainees can
participate, and it is recommended to assign important subjects after two days. In addition, it is suggested that
job competency—enhancing education utilize various educational methods and media.
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(Rother, 2008).

AE WSS FAREAI Y AR}, TR}, BT
g2t 5oz FESih I FojA EATE K health
manager)= A2, A4, AvlAY 5o F2 AY
3 glom Z2Ae] ZdskATe] 9 JAdE, A7t
e Ee, A7 5 2 AFE Sy &
Ut ARJobAR A A18%0] A A LEA} 50
Ql oA} AMdAFe] A9 HATEA AYS oFseta,
30091 Olgke] ARAFS HE7|Hof| AT AFRE ¢
golAY B g7 AAL Sty AAHoE B
S AJsgitt okgd] T2 ¥ A32xo] = A
dd BAFRAE A uSE v o 2dnttt g7]4
o8 ARuE7|HA AFISTH HESJWSS Bl
gz Z3lsfoF StHMoEL, 2020). 7L ¥ vt oYz}
AN E PR ATSL 14321 Heot= T
39t o2 QPHg AHY s QPHESHE A5t
ojiZoll s ool QAojA mie- F83t IS Tt
(Lee et al., 2012; Woo & Oh. 2014; Eoh et al.,
2018). &3t S0l QAT Pk Wl 9 Afsf
Ao st g3Fo] ol T84S ot tHKang
& Chang, 2005).

SHAGE = 2R ug7|H®e] 7 & A AR
of vls] WSAYoIA At WL THS AFoHX
SSH(OSHRI, 20152). AANAE obds Am2o
- A&, FAFo]q YA B AF FHUF 59
2 mjFolx1 i A&HHo|1 AYHQl wSo] T
=R Zokal = A4gE Aot (Oh & Lee, 2009).
TS AR SE2AEY AE o] W wSof ot
IR T 1 FE5HAHKo, 2007).

SL2A9] AHEA Q] ol PHE AWl A|hgt
FS X, 7iQle] PHHEARJAS FAHAIAA A
7o) oPHESIE XK Park, 2016). ©lo AFFA9]
Aol fIst AFEIE Qs AdS doF ok QF
A 9 2ARAE] A714Q] RS ok upzt
7] 4 ZoR FZHr)

TELeFHel Qb AT T A e TAS Zh 9t
ARANE] gt chefst /A9 =S ol
IAEATT AR NS Us|o] HdEXARL 9AS H

oFst WS3HY, A sYES 4
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1) ﬁ%i}, A5, A=A 3709 wSIgoA
&S A AES W2 23t AR} A1
HAAR 27) 3oln &A= BAFAR7HA &
AbobeE Abgo] dickreth. AR wE2 7| P4 BAdE]
A7} A5l o Agfel B4 27) B o s HAESL
I FHAEA WSS FATFEANRGFNA PHEAY
55 k= ol3A &4 AT i FEe]qiH.

2) oA A= Table 149 AESIWS 1297, &
LWL 183 (A 1067, B4 779), A=A S
116 & & 428%& /o2 st

3) XS UEeE AEStuS 27 4, AR
5 270 W& ARG oH A5V B3RS e
A ﬂ Zﬂﬂo}"ﬂt}

o)

=

=
7 AT ES ﬁ@ﬁ}‘ﬂ‘ﬂr. OP%E% *J%‘idrﬂﬂ%
Ol A= 4 ~ 537F SUSE AR AgYstich RE
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7 248157] jRolt),

5) Table. 24 ATRAYE AFuS 5 ARSI
o iﬁ&*—l 2017L%5 147t &

oA HAEUige] 25t 658 ALt 74692

-"] °© /ﬂ;g o]'ME]'~

R(Qu1ck Response)
A AEDHE] FA] &=
J_J’-t'r’\g-q] H]g(ratlo)i ‘/}E}LHOJE}-
=8} w3 ”ﬂﬂ—c'—x} W52 72y 24 A7k

16413 JJrXéOPn ?LHQ om AM 09.0001] RS
I ARWS Aot B 22 34A7H44E 59), 24
AlZH2H} 3d) o2 —“;L—.—QD% A= AM 10:00, R4=
AM 09:000] 7-S-2 Al&s9ct

3) EE= 5?%“%*%4 WEHF| e FHAA
w9t ASHEE SolH(Astin, 1993) WS90 o
SHPHo tigt HEEE A B7FE & LS of
7] 9I5to] JualS B HAEAO] gt e 59
A T A AEA gHsHA skl F3Ho] fles
AR5 TAISFAT

4) W5IY 9 w5
SW-S(contents of lecture), W52 Z(quality of
lecture), W53 (teaching skill), X¥S4+ZF(level of
lecture) ol =(degree of understanding) 183l
-2 = (actual utilization) 5 6742 7|&2 F5tA
oh WS-8 @l 25ty R, w59 A2 o
&t ZAE Sl M2 At 43S AR 2S5
=739 4 7Y 293 vy E uiAE-E vt
§e2zo 71olygo] o] S| H L = Yol T2 ukal
Jrl= 7388 o]3st Wolsol= Arel &
L= AR @A w d oA R AL

2 SE B7gE2 0

oo O i 1%
o2 & glo rlo ok

Table 1. Number of participants per training course including ventilation course in 2017.

Classification Specialization

Job training

Supervisor Total

No of trainees 129 (30.1%)

183 (42.8%)

116 (27.1%) 428 (100%)

Table 2. Number of participants and ventilation course opening frequency by year.

Lovel 2017** 2014~2016*% Total
No of trainees (%) No. No of trainees (%) No. No of trainees (%) No.
Basic 93(70.5) 3 419(56.2) 13 512(58.3) 16
Advanced 39(29.5) 2 327(43.8) 12 366(41.7) 14
Total 132(100.0) 5 746(100.0) 25 878(100.0) 30

*Lecture only
**Combination of lecture & practice
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Argstait.

3) AHZIAIARIS] QEAHAL Al A= A
SA, AAA, FESLA, HARRHE, 1A,
AA, A7), HER, s, 4, 17
= AREStH PHAEAN AFAE Alek, Ao
A3, 3t 9E, 37183, $87] T AIFAAF
52 S & A IS E st

4) Figure 1(a)~(g)°llA= WS04 ARESE T4ml7]
AAglog S ERE 7| t7pR] 9] Z¥2ke] AR 9] gt
ojn FAHAR}EO|. ol &AAAoA AAHo=
AAH WAy 9 Ao 2o R HX|E ook
Sh= ol

Figure 1(a)ol4l& TE=(hood), ¥ E(duct), 57173
A (air cleaner), &%7|(fan), Bf&F(stack)e] A
HEAQl FAE7IAARS] A dekE ATEsiolth
Figure 1(b)= 3= & € A4, $=9] FHflange),
glo]m ] Zte(taper angle), S (plenum), $&
ol B f(splitter vane), AHH9H(baffle), HH
(damper), 7199 &% (face velocity), FEE Ao}
&% =4 A, FUEAA S (entry loss coefficients)
o tHgt A< stolth. QHFTHAE ol&sto] FE9
A|oj& I (capture velocity) ¥ 548 &7%otal £
Al(enclosing)t 2JF-Al(exterion) FEE WABIAUT.
I8 QR4 Srof ZWA| FrlojHo]| mE Alojd
L Zpo|k B|WSFGITH

Figure 1(c)olAl= HENAY BISEEE S5t
YE9 Z1%(90°, 457, 30")uttte] HER Ei= AR bt
LHEE o]gsto] HU(static pressure)d HEY
(velocity pressure) 18|31 Y=< (pressure loss)
S =Hs19tt. 2%U¢(negative pressure)d YL
(positive pressure), Wl += &4H(vena contracta),
b &4 5o Higt A9gsielon 9E JEe 7t
T, Zo], & R AT F8AE= AR5
ol YE YFo] HAd 7148 EX(dust) € HE
5ol ZH73h= 7FA(gas) F'(explosion)oll gt 4]
B AE Aottt Figure 1(d)oA+= FE3#
(flexible duct)®] &% HJA|utct AL vheHHE o]&
sto] FYH AHEHE SAGIAL FFo] BSE
Feo] Eorkith= AL osiAIFT

Figure 1(e)olAl= ZE Ayt 9] {4 5%
HolE S5 Aobid 94 A=A AHAlE 49
stlom F713sHEA] 9] = WA 7 (inertial
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o

(b) Hood type inspection and capture velocity measurement.

B B a

(e) Air cleaning devices (f) Fan safety inspection and measurement.

(9) Measurement of electricity consumption. (h) Simulation of general ventilation and push-pull ventilation.

(i) Measurement of contaminant concentration using sensors and programs
Figure 1. Ventilation system and training equipment.
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separator), =337 7](settling dust collector), ¥
AR A 7] (cyclones precipitator) 5 A2 WA
B oI A7(bag filter), AAFZ7|(scrubber), 7]
A 7|(electrostatic precipitator), S2H(adsorption
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Figure 1(D°X+= 371 FEH@AETL 7
INEFR 2o, FHFW, HEFW)S H]
53871 A= FAAR7I IO, AAXTA
o] 8%t FHAIA 5 A7IbH tiet A ERlst
o} ol AFAE ol&sto] MES FHHAL IA
£ o83 nEe Ed IJHAFRPME SH5tdoH
HEQS] Zuty, mid & E 55 §to 2 WY
oh 83 EHLEAE ol8ote] HEQ 1HO 2%
£ 33T o FAHXLEFA(40T~700)Y 5848
ZxotAt. e (safety cover) ¥ AFHAE 9
WA (vibration-proof material) A*]9] 584

Zxotal, A58 FolA Hol® 9] o} 7ol o
b AE 1 W A(canvas)d] &5 I 52 A
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; 6

ol Ol
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[ ST

o,
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Il

Figure 1(h)°l4+= @ EZHconfined space)s ¥
37kl A A8 (general ventilation)o] gt A
H ottt 2AEE A78A87](fog machine)E ©I
8319 push®} pull 182 push-pulle] 5L vl
stk &, A719 588 ol SULE TESII
t}. Figure 1()ollAe EHEIS 4 QAE84 W44
oA MAMAE BollA Artez o¥EAS] 7}t &
A=Y HE|E= AvtERT] H4lS Yootk

5. Xtz

1) dl°o]E+= SAS ver 9.2(SAS Institute, Inc., Cary,
Nc, USA)9] 7I&8AZ Ao wSadd s
FAES W50 FAst= L FAlo] AT Q1Y
< Hl(ratio)2 WEFHIL t- test?} ANOVAR B4
o WSIYE TS AR AR uSagE
Zt Zt t-test®2 H|WoIH} FAFOE HEWS A4t
O} B3y o] b o] Wit WL H|W = t-test=
v wsllth e A= A (mean)? EEH
ZHstandard deviation, SD)Z FolHTt. |94-F2
p<0.05% s}t
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Table 3. On-time participation rate by course

Courses Rate (%) p-value
Specialization 89.5

Job training 90.2 0.050
Supervisor 82.5

S Ueha BelEALS825%9) A9 ot
WA bt §2J8 Aol 2I9IEHp=0.050).

O|AY AFILL00.2%)7 AEBHIE(89.5%)L ©
RE8ol7|E SHAE hAH R LR AC] Tt B
57} 58 AIHAR AR AFA7} ol of
o ofepgalAlols FAISHE Aol el A
% A

Table 45 B4

W o> 1o

B2 @gge A ¢ el
o g AZF AS & 4 or] BA & B olg
o] A& ROt AL X > At AEIHAIIRA
AL HA & 734019 B 2 AA
o1F9] 90.7%= %olArHp=0.110). HESHAIBH
DILNAE A 767%™ SH FHE 86.0%
ofm A ol Fel 95.3%% 7|2 3HATHp=0.425).
HBAPLROINE vpe G Age Ao
Folgol F7HIE 2 ¢ 5 AALp=0.604) AT
(ER)TEHE 32 BE7IF B4 AHHOR G4

Table 4. On—time participation rate by date and course

Courses Date Rate (%) p-value
o st 73.4
ccupational
health 2nd 90.7 0.110
o 3rd 90.7
Specialization
Work Tst 76.7
environmental  2nd 86.0 0.425
control 3rd 95.3
1st 90.2
2nd 96.7
Basic 3rd 90.6 0.604
- 4th 93.8
Job training
5th 89.9
st 87.3
Advanced 2nd 89.1 0.583
3rd 91.2
. 1st 78.4
Supervisor 0.439
2nd 84.5
www.kiha.kr

St FHES YEPAT AR D(87.3%)E Tt uRAet &
of FHE01.2%)°] A& o= TS & F AN
Hp=0.583). ¥I'd TAEALE] H= &5k
53 AR A5t} B vlg] A & njAs
of &S YERAT ofAEE GA] A HH(78.4%)E T} Bt
AJak FH(84.5%)°] Holgo] EollE AS & = AN
H(p=0.439). A&}, A5, #A=A 5 A 15
H ol gollA Fogt xfo|7t WHAYstA] okok

oAy ATt 9 FEWEL A AAAONA S
A9 WE7)TE FEIAL YAF olF T HA™L
2 18o] AFEE e qFuEe] 4 FALO
AN 73850 AEF AFE-sEHEEA A Yt
g 11z 80% o] Al 5 gt 7&& & ok=
Ao = 3t £ ek E3 BATEA W8 7
= A kR AFERe] B 9 PR AAE O]
RS J81 HAJRE FHot lolA ExEh
OAAA O] XA oz QIg AFFAe] 2A EA|
2 F2 T 5 9ok

wt R

3) WSIPYO| M2 PHEE H|W

ol gol] 7P @2 #EA 18-S ALt o
£0] =& AR TS AR AT} ZFISEAAR 2
N a ARwe Aot B4 27 #Ao] wELr 4
& Table 5904 v]wa}9ct.

I Ay o]2g uigog di= 7Foj4] 9 ZH A
4 A&SH= oo 2 PR HMESH WEofA =
2 ATFE U S, 2] A5(4.43+0.40)
I} AR A AT(4.33+0.19)014] =& v=E7} UE
G AEWS Al9H4.13+0.19) 383 H4%(4.26+0.20)
Y2 HEStEO] Hlof A W2 TEETt A AH
Atk sHAgE HE3} 270 g7kl F-2fgt Zfol7t gld
oH(p=0.278) HFNE 27/ FHRFIHE {95t
1ol 7k A tH(p=0.847).

Table 5. Comparison of satisfaction level by course

Satisfaction

Courses | p-value
evel
Occupation
health 4.33+0.19
Specialization Work 0.278
environmental  4.43+0.40
control
. Basic 4.13+0.19
Job training 4 nced  aet020 OB
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=+ Ztol] Zpol7} AYSEITt. SEARE £ o RFoA B
Bolde] M yeton 67 F& FollA 4]
S5 W2 FHEY oot AES % Pt SIS
g2 oA 2 STl AAE I
ZFolAl mar o] WIS FollA wSU-8(4.08+
0.33), @29 #(4.02+0.35), ¥%27(3.98+0.33),
WEFE(3.9710.32), o8 E(3.95+032), EEHE
(3.94+0.35), 6719] FE H(3.99+0.32) 02 AA|=

mlo]:Jo

T BHE FolAe waus
(4.21£0.27), w59] 4(4.17+0.28), XSAZ(4.17+
0.28), WE&,F(4.1310.26), O1918%=(4.09£032), &
LAE(4.0140.26), 6712] = HH4.13+0.25) 02
A E A, ob&e] 7oA E Z9k4] wgHolA &
< UEETE AAE. oA S aagie]
67HA] B7FE FolA 5ol tist I=t freofet
217t AATHp=0.040). ¥HH, TS W-E(p=0.149), &
91 A(p=0.118), A5<(p=0.079), °l8IP8 =(p=0.100),
874 = (p=0.420) SolA= 7% Zol7t A A
AAA 671 FE Bl = frolt Afel7h Il
(p=0.111).

AFS(Ee) AJe7| o] PSS Table 73
Figure 3014 AIATSHCH 1 A3} Altabg 3 vpbriA]
2 7o) apE Aoet dsS S0 Ask=
S W5 W2 Fo M HE=TE A A E AH.

FolA wgre] UG FollA A W8(3.92+
0.19), &9 &(3.90+0.17), ¥527(3.89£0.20),

Table 6. Comparison of satisfaction level between lecture only and combination of lecture & practices in industrial ventilation

course of basic job training

Classification Lecture only Combination of lecture & practice p-value
Contents of lecture 4.08£0.33 4.21£0.27 0.149
Quality of lecture 4.02£0.35 4.17£0.28 0.118
Teaching Skill 3.98+0.33 4.17£0.28 0.040
Level of lecture 3.97+0.32 4.13£0.26 0.079
Degree of understanding 3.950.32 4.09+0.23 0.100
Actual utilization 3.94+0.35 4.01+0.26 0.420

5
M Lecture only
H Combination of
41 lecture & Practice
i,
1]
0 -
Average satisfaction(basic course)
Figure 2. Comparison of average level satisfaction in ventilation course in basic job training courses.
*p=0.111
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Table 7. Comparison of level satisfaction between lecture only and combination of lecture & practices in industrial ventilation

course of advanced job training

Classification Lecture only Combination of lecture & practice p-value
Contents of lecture 3.9240.19 4.35+0.12 0.000
Quality of lecture 3.90+0.17 4.35+0.16 0.000
Teaching Skill 3.89+0.20 4.34+0.18 0.000
Level of lecture 3.9340.21 4.23+0.10 0.015
Degree of understanding 3.9240.22 4.18+0.04 0.036
Actual utilization 3.93+0.23 4.10£0.19 0.207

Satisfaction level

M Lecture only

4.26

B Combination of
lecture & practice

Average satisfaction(advanced course)

Figure 3. Comparison of average level satisfaction in ventilation course in advanced job training courses

*p=0.036
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