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A Study on the Improvement of the Curriculum for the Workers to Respond to
Textile Environmental Regulations

Koo Da Som and Yoon Hye Jun'
Korea Institute of Industrial Technology Safety Convergence Technology R&D R&D Department; Ansan, Korea

Abstract: This study aims to cultivate specialized professionals equipped with practical skills essential for compliance
with textile environmental regulations and analysis of harmful substances. This is achieved through the revision and
restructuring of educational programs targeting workers in the chemical analysis industry. To address this, a survey was
conducted among chemical industry workers in small and medium-sized enterprises (SMEs) to gauge the demand for
educational programs. Specifically, a survey was conducted among 240 SME workers who participated in the 2022 edu-
cation curriculum to identify their educational needs and specific requirements in the field. The research findings indi-
cate that the majority of SMEs recognize the necessity of education in the chemical field and express a strong
willingness to engage in the curriculum. Particularly emphasized was the need to enhance practical skills crucial for
compliance with chemical environmental regulations. Consequently, adjustments were made to the curriculum, real-
locating time and increasing the duration of practical training. This enables trainees to directly operate analysis machines
and interpret results. Additionally, in response to further educational demands reflected by survey participants, the cur-
riculum was expanded from five to six courses, with adjustments made to existing educational programs. Based on these
research outcomes, practical educational methods tailored to SME requirements are proposed, aiming to bridge the gap

between regulatory compliance and industry needs.
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Table 1. Results of general questions of participants in the demand survey (N =235)
Item N %
Gyeonggi 96 40.9
Seoul 69 294
Chungnam / Daejeon 21 8.9
Chungcheong / Sejong 14 6.0
. North Gyeongsang / Daegu 7 3.0
Location
Incheon 17 7.2
South Gyeongsang / Ulsan 4 1.7
North Jeolla 4 1.7
South Jeolla / Gwangju 2 0.9
Busan 1 0.4
Majorlarge companyfirm 2 0.9
Medium enterprises 30 12.8
Business scale ) .

Small and medium-sized enterprise 202 86.0
Small business 1 0.4
Manufacturer 125 532
Science and technology service 67 28.5
Wholesale and retail business 10 43

Type of . . . .
. . Raw material regeneration and environmental restoration 4 1.7

business industry
Repair and personal services 3 13
Education service 1 0.4
Etc 25 10.6
Environmental safety 21 8.9
Process management 38 16.2
Which job requires the most .

education and training? Quality standard o 387
Research and development 82 349
Etc. 3 1.3
New employee 136 579
Which position do you think requires Less than 5 years 73 311
the most job training? More than 5 years 26 11.1
More than 10 years 0 0.0
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Table 2. Results of questions related to education status of participants in the demand survey (N =235)
Item N %
Do you have job training in your Yes 54 23.0
company? No 181 77.0
HRD team of the company 17 315
If you have in-job training, what is Invite outside experts 7 13.0
the education and training method? Attend lectures at external organizations 17 315
Entrust to a vocational training institution 13 24.1
Total 54 100
Once a year 39 722
What is the frequency of the Two or three times a year 15 278
company's job training? Four to five times a year 0 0.0
More than six times a year 0 0.0
Total 54 100
The absence of a person in charge of education 57 315
The absence of an educational program 53 29.3
Why do you think the company A shortage of workers' time 29 16.0
doesn't provide training? The cost of education is borne 31 17.1
Lack managerial interest 7 3.9
I'm not interested 4 22
Total 181 100
Have you ever taken this Yes 174 74.0
curriculum? No 61 26.0
Absence of information on education 23 21.1
Be short of time for attendance at the education and training 40 36.7
Have no curriculum one wants 16 14.7
Why didn't you participate in the Lack managerial interest 11 10.1
curriculum? The application process is cumbersome 3 2.8
Have insufficient educational standards 0 0.0
The timing and duration of education are inadequate 5 4.6
Participate in the education of itself or other educational institutions 11 10.1
Total 109 100
off thet HE 5-7H(25.4%), Pshe w5 23] FA4(19%) 37180 o] FofAE vkt £ T2 sldo] dast
o8 AT Thar AZFE T g, ARt Hol = ol o
FoEAb AT QARE FH =4, IR A o5 e 27 4, fF B asitha Az
& ARl $4719 ol¢lddE B e 28l
dl=d W7F AIREAA7E g At 7k, AAHAl, 439 42 XA A1t
A, Fol8-EAA Sol ATk H FAANE A o] 2022 2571 GC-MSE fFaled A A7
= FEd WPt 4R AAEHL o feEES AR 4, LC-MSE &8&3 f3lEd 734, ICPE &8
T S AALAIREE AIFYAME s, AR TEE5 4 A7, RoHS AR S 919k IEC 62321
HAXE FM ke o] Fastng AR Ago] 7Fsgk A Ay A, sk o8-S speted flsid W7k A
AR w& FEore] AN Y Fgo] dad Aol g T o el diste] 2 &Il =3t 3}
FoEAL A3 WS I Hehe Aol ARfel & 5 WE-S s drslar Sasital AztskAd ol 9%
T B A= A AGAAA AFEE wse] 713)7F o] Jrii FEHS A¥= & 37 Pl GC-MSE &E-g 73
AAG A9 gl AR SRl weby Apfelr ws-s 2 B4 AR o] 2168 (91.9%)2 2 7H =9kow, RoHS
AFp] oA A7 B9t Borng, FoAE U= A g2 93 IEC 62321 AW AFgo] 1889 (80.4%)
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Table 3. Results of the response of the intention to participate in the curriculum (N =235)
Curriculum N %
Hazardous substance analysis using GC-MS 216 91.9
Hazardous substance analysis using LC-MS 203 86.4
Heavy metal analysis practical course using ICP 212 90.2
RoHS 1I regulated hazardous substance analysis practical course 188 80.4
Chemical Risk Assessment Practical Process for Responding to the Fair Trade Act 205 87.2
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Table 4. Demand survey results for practical training courses on hazardous substance analysis using GC-MS
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Unit=n(%), M(S.D.)

1. Understanding GC-MS 2. Practice on how to use GC-

3. GC-MS instrument

liem Subject instrument operation for' MS/MS for analysis of operation practice for .
: hazardous substance analysis  hazardous substances  hazardous substance analysis
Intention to participate 216(91.9%) 216(91.9%) 224(95.3%)
need for education 3.97(0.83) 3.64(1.16) 3.72(0.93)
Is work utilization high? 3.65(0.91) 3.20(1.12) 3.35(0.88)
Elementary 64(29.6%) 99(45.8%) 37(16.5%)
. . . Intermediate 133(61.6%) 110(50.9%) 177(79.0%)
Desired level of education .
Senior 19(8.8%) 7(3.2%) 10(4.5%)
Total 216(100%) 216(100%) 224(100%)
) ) Theory 9(4.2%) 10(4.6%) 25(11.2%)
App“’prf]t:th‘;‘;“cat“’“al Theory + practical work 207(95.8%) 206(95.4%) 199(88.8%)
Total 216(100%) 216(100) 224(100)
2 hours 10(4.6%) 28(13.0%) 8(3.6%)
3 hours 44(20.4%) 42(19.4%) 23(10.3%)
Appropriate training time 4 hours 102(47.2%) 96(44.4%) 103(49.1%)
More than 4 hours 60(27.8%) 50(23.1%) 64(37.1%)
Total 216(100%) 216(100%) 224(100%)
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Table 5. Demand survey results for basic practical course on hazardous substance analysis using LC-MS

Unit=n(%), M(S.D.)

1. Understanding and
practice of LC-MS

2. Operation and practice

4. Pretreatment and LC-

3. Method validation

Subject . . of LC-MS equipment for .. . MS separation analysis
device operation for . writing practice for .
Item analvsis of hazardous analysis of hazardous instrumental analvsis practice of hazardous
4 substances Y515 substances PFOA/PFOS
substances
Intention to participate 212(90.2%) 212(90.2%) 214(91.1%) 207(88.1%)
need for education 3.81(1.01) 3.50(1.14) 3.63(1.03) 3.67(1.13)
Is work utilization high? 3.44(0.89) 3.42(0.90) 3.06(0.97) 3.16(0.99)
Elementary 64(30.2%) 117(55.2%) 72(33.6%) 84(40.6%)
Desi level of
esired level o Intermediate 133(62.7%) 85(40.1%) 130(60.7%) 115(55.6%)
education
Senior 15(7.1%) 10(4.7%) 12(5.6%) 8(3.9%)
) ) Theory 12(5.7%) 10(4.7%) 8(3.7%) 25(12.1%)
Appropriate educationa .
Theory +practical work 200(94.3%) 202(95.3%) 206(96.3%) 182(87.9%)
2 hours 4(1.9%) 8(3.8%) 10(4.7%) 12(5.8%)
Appropriate training 3 hours 57(26.9%) 122(57.5%) 24(11.2%) 155(74.9%)
time 4 hours 131(61.8%) 55(25.9%) 137(64.0%) 34(16.4%)
More than 4 hours 20(9.4%) 27(12.7%) 43(20.1%) 6(2.9%)

Total

212(100%)

212(100%)

214(100%)

207(100%)

2 Z7; 943%, 95.3%, 96.3%, 87.9%% FAMEATE HP3H 91.5%, FalEd 48 93k ICP AP A%0] 92.5%%,
WA tiete] ol A 13, 39S 47 o 2 Aol o] oJgko] u]$- & Zoz Pt wSof o
FEZ 47E-L Ao R HPHE S MEshe vgo] 7} g ol 9|Ffo] Y SHAE U R 7t B g S
F =E Zo0F AU o] QS AN Ao o] # BF 367 ooz A
Ao 2 2o £95 ¥¥8I= 202 Yett) 7t & o

4.13. ICPE 83 T35 B4 A7 gt 97 =T 371 ol AeE Yeith w&e s
ICPE 83t F545 4 AY 3% F A5HEE FoAF FOEE 3E BF ARH] ug £EE Msshe 2o
o)go] urka Aztehs ZEol 23589 S$HA F fAEZ 2 Uelgon, 712 59| doleE QFshs ot o
48 9 felEgEs B8 s IcP B4 o= < ARSI A WO R s o]B A%s Hshe e W
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Table 6. Demand survey results for heavy metal analysis practical course using ICP

Unit=n(%), M(S.D.)

1. Understanding

ICP

2. Understanding and

3. ICP analysis method

Subject analysis method for practicing ICP device .
R practice for hazardous
Item hazardous heavy metal operation for hazardous .
. . substance analysis
analysis heavy metal analysis
Intention to participate 217(92.3%) 215(91.5%) 222(94.5%)
Need for education 3.89(0.83) 3.67(1.07) 3.75(0.88)
Is work utilization high? 3.55(0.77) 3.39(0.95) 3.36(0.87)
Elementary 66(30.4%) 78(36.3%) 62(27.9%)
Desired level of education Intermediate 137(63.1%) 119(55.3%) 150(67.6%)
Senior 14(6.5%) 18(8.4%) 10(4.5%)
Appropriate educational Theory 10(4.6%) 6(2.8%) 5(2.3%)
method Theory + practical work 207(95.4%) 209(97.2%) 217(97.7%)
2 hours 11(5.1%) 7(3.3%) 2(0.9%)
. o 3 hours 112(51.6%) 42(19.5%) 31(14.0%)
Appropriate training time
4 hours 79(36.4%) 74(34.4%) 61(27.5%)
More than 4 hours 15(6.9%) 92(42.8%) 128(57.7%)
Total 217(100%) 215(100%) 222(100%)
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Table 7. Demand survey results for RoHS II regulated hazardous substance analysis practical course Unit=n(%), M(S.D.)

3. Brominated flame 4. C-IC instrument

1. Understanding RoHS 2. Phthalate analysis . . .
retardant analysis operation practice for

Subject II regulatory response practice for RoHS II

Item . . practice to respond to halogen material
analysis methods regulation response RoHS 11 regulations analysis
Intention to participate 198(84.3%) 208(88.5%) 204(86.8%) 200(85.1%)
need for education 3.63(1.08) 3.60(1.10) 3.60(1.06) 3.34(1.23)
Is work utilization high? 3.25(1.03) 3.56(0.73) 3.22(0.94) 3.20(0.92)
. Elementary 73(36.9%) 92(44.2%) 54(26.5%) 100(50.0%)
Des;?i;g‘o’? of Intermediate 112(56.6%) 103(49.5%) 140(68.6%) 92(46.0%)
Senior 13(6.6%) 13(6.3%) 10(4.9%) 8(4.0%)
Appropriate educational Theory 85(42.9%) 20(9.6%) 24(11.8%) 19(9.5%)
method Theory + practical work 113(57.1%) 188(90.4%) 180(88.2%) 181(90.5%)
2 hours 7(3.5%) 10(4.8%) 9(4.4%) 8(4.0%)
Appropriate training 3 hours 66(33.3%) 118(56.7%) 100(49.0%) 64(32.0%)
time 4 hours 91(46.0%) 68(32.7%) 67(32.8%) 91(45.5%)
More than 4 hours 34(17.2%) 12(5.8%) 28(13.7%) 37(18.5%)
Total 198(100%) 208(100%) 204(100%) 200(100%)
F9 nole Aoz AT AYe DA tisle] = sjo] AT A7 2E A%o] 3 oo Jepith. i8]
)% A3 195L 37 o] A Aol SHAH  HWGES RE BEo| A2ARAY) ws FEL A5

3, A% 959 2, RS M7 oo AWFE AL A & A0 Uehd, 1, 2, 398 474 si5el B, 49
Bohe Mgl 1 B A0 ZAEIYTH Table 6) mo 7% sie] Wl Waslthe ozdo] Blth. AYE =
% Wy B o8 A WS Pl WAl s
(o]

o

4.14. RoHS A3 W8-S 913+ IEC 62321 A1FY A7 o] AEHZ 747} 57.1%, 90.4%, 88.2%, 90.5%= LFER:
RoHS A% tl-$-& 9%t IEC 62321 AW AFage] o 13RS F2 o] 59 W5S s 9o, SHA
Zyg Fo] o8 Azes thed) 2tk RoHS I AITHS 2 o] ool th-gntet 4 o] Fasiria ATEH . 2
A olsli7t 84.3%, ZEH|OIE B HEA FAA Aol 7 G A tiate] Zolgk A 13, 4952 447 2
Zb 88.5%%t 86.8%, T=Al EA EA4E 91 CIC 71712 I, 3 e JREE AE ATshe vleo] 7P
AFo] 85.1% T AWHOZE &2 Fof o] Qe Zloa =2 o= ZAMEUTK Table 7).
AR 7} =0 et el BN 47 B of
Table 8. Results of demand survey for chemical risk assessment practical process for responding to the fair trade act Unit =n(%), M(S.D.)

Subject 1. Theory of Fair Value 2. Practice of Fair Value 3. The Understanding of Risk

Item Exposure Assessment Exposure Assessment Assessment
Intention to participate 219(93.2%) 215(91.5%) 217(92.3%)
need for education 3.66(1.01) 3.47(1.22) 3.57(1.07)
Is work utilization high? 3.19(1.00) 3.10(1.11) 3.18(1.16)
Elementary 75(34.2%)0 96(44.7%) 76(35.0%)
Desired level of education Intermediate 123(56.2%) 106(49.3%) 128(59.0%)
Senior 21(9.6%) 13(6.0%) 13(6.0%)
Appropriate educational Theory 156(71.2%) 20(9.3%) 158(72.8%)
method Theory + practical work 63(28.8%) 195(90.7%) 59(27.2%)
2 hours 6(2.7%) 16(7.4%) 8(3.7%)
. o 3 hours 35(16.0%) 29(13.5%) 44(20.3%)
Appropriate training time
4 hours 66(30.1%) 57(26.5%) 58(26.7%)
More than 4 hours 112(51.1%) 113(52.6%) 107(49.3%)

Total 219(100%) 215(100%) 217(100%)
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