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[Abstract]

After COVID-19, non-face-to-face education has been expanded. In practice-oriented education such
as PLC (Programmable Logic Controller), learning using simulators is proposed. There is a difference in
understanding between learners. Learners with low understanding find it difficult to conceive a PLC
program in the process of self-directed learning, and when a problem occurs while driving, it is
difficult to analyze the cause. It is not possible to solve these problems and results in giving up
self-directed learning in the middle. In this study, a chart before PLC programming was prepared to
review the suitability of the concept, and learning outcomes were confirmed with a simulator equipped
with a feedback system that reviews the suitability of the simulator driving after programming. Learners
with lower understanding than learners with higher learning ability can more easily conceive
programming through simulator learning, and the ability to solve problems arising in the program
driving process has also been improved. As a result, it can be confirmed that the overall learning
ability of learners is improved. Applying the learning contents of the feedback delivery method to
practice-oriented education other than the PLC program is expected to greatly improve learners'

understanding and efficiency.
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I. Introduction

COVID-192 ¢Igh Moj|Y)(Pandemic)C 2 H|ch® w8 ol2feh F PAL HHH U 189 22 59 &
o] el &, MR 7|& WS BopoflME el sk e 7hedol Atk AARE mEM AARE SEAPt &
Zai=o] Qo] IA HzEw Q1] E3] AE AAR Dot siAsk: WS FITeR AP
PLC(Programmable Logic Controller) &5 =g 727 &%= Sk 50| Jelstet] ==0] 2 4 At6]. £,
e AL FA0] wgoMe Gl 2ol ks uF  TAPE obg wAIE Eoto] SRkl g ijlekd A
o] Jfdto] Al wRlR geav QtHz] MEA 52 AlEsi, ol Al AFY FAOIM Q%= PLC
PLC 2799 WSS jd A4S 54 ojojgoy, Z2IY A7 550 3A| 7|98 Zez 7|gdh
vt oAz AlgellolE] AnE oS FEel ol & A= AP ARS mjes AJARTo] PLC L2 2Ty
WALl tieto2 AAIE L QT 3-4]. Shaol a&/dY AP ke ot 5 Tl Rl 4

AlE2olE o] &gt BlthH sk WAl ofg] 7iA] Ber 2 ATl JiUE mEHo] SfgAL 7t ol HARE W
sk B8o] ok /i &y & e 2A tisl At Al =Ee & Ao Vs, 53] RET W2
749 mEwlg W] oy AP|FE shgo] 2ie SR AR el =80l 2 Ao Tihikiti{7].
o], mjed B Qs Ao FAES XISk, 2 Atof ofstef ZiEet shg FRIZE PLC Z2 e
2AF1E AR Qi) DT shaAL 7he] ofslet aF W L89) S £ WAt ohe}, 2 14 1S ¥
& & Zo|7t Q= ARSlflA, UG FEIAL S & oM E AR Vst M2e 224 ofs WAl AAE
WS AR ol & = Aojct. o= vty w5 oM A5 54 7]

B A7E AR 5] SAES W] Hall A = 15 2R ol 719, steAte] AP] ReA
AALE Mol A ARG ERke 28 APIRE gy 2 oe o VT A Aol Bt BRA Ve |
RAg 7fdshe Z1g 582 gl o)s 9ol PLC 2 S& A Jold
2% a2 fIeh Al AR Al AR A We
Alerstal, maaY Aol AAAQ] o= AJARS
FE. gEo], SHeAte] olsiee} sy Ao Sh=
HEY ks 4=E Alsste] Jijletd ohs dES A9
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II. Preliminaries

1. Related works

1.1 PLC Program

AtEsh AAE Adule] Ao Zgu]el PLC= AND, OR,
NOT 59| 27122 olgsto] APYsh: 4G HES
22 22 Y& 7] A=2g Alojshke ddg 29t
[8]. Y¥A o= PLCVL AJ¥ste L2 I o] PHie=
LD, IL, ST, SFC7} 911, LD(Ladder Diagram)= A}t
2] PEiz AA, Zeo], BolH, 7I2HE A8 e 7
U st= AojoltH9]. A]EA Aoj(Sequence control)
+ ARl oAz Aojshs ez [7] AIEA Ao
+ AR Am7](Zeo]), 7HeE, Blold 52 AlEo] &4
sto] FASHES ok WHog PLC LD 9ol AJHA
Ao YAlg m2 Iefiylshal, L2 IZjRiof ARE= A
& A7) AJEA Aojo|A AR&SHE Feflo] Btolt 71
S A= PLCOY| lojA FARRH Ao} ®Alog g
g <H{10-11].

PLCY EA) % shte Hlole dlwajo] A7 Fsto]
AR & Qe Hl22]o] Al (Symbol)at 2471 57

o] SITH12) Hee R a1 oloin
o, ol o2 =t o, 52 3

2 9o, Y Lefo] Ao
o2 U AxAjl 7t ol 1
010}'1}[13] PLCO] toJE] t22f= 72

5 deo] ASE AAshe BIE(bit) ©HH =
5o, REAFE R uo] E(Byte), H=

E(Double Word) ©¢]2 Algo] 715510, o]
ole} U9l WYo] A A Fhsete] LTt
E3h 7hsatoi{14]

PLC Zg 78 Ade Ao A& 24H(Loader)&
o &sliA AdstE HAIM 7P A
<, PCOlM m2a2fY 7h53h g 7Y =45 0|83
Z2 0l A 9 JrE & 4 Q=T HistE o] gitt. o]
oA Apdet eI FA eelS 94 PLC A]g

flojdo] 7 ==l FR|EA Eof PLCY
M PLC 2380 SAF JEE Al2do
& ATH15-16].

_‘O

1.2 PLC Simulation Connection

PLC 7180l ozt PLCOA A Z2EZ3 AB/dst
of Q2 H&0] 7sshy, dAdollM F= o] RofR|=
A2 PLCY 43t 23 twe] 400 FIsto] HlolH
2 @ERHE WAL FITHLT). PLCE o2 $13l Tiest

GAY] 22 EZS AlFotal ot &2 de] ARgE =
Aoz ZEHA(Modbus)?t Z0] 38 TEEZZ A]
Yol WA} 0]22H]|A ALl MC 2 E-Za} Zo] APAL]
N Z2EEZZ AlFohe WAL @ 22 ARA] oE
77187e] BAIE 4 eE Aol A8 Z2ER 5
o] Qlri{18].

oeh o] ofg7kx|Lt PLCY| st=gofrt @ % Al
A dlol8o] Aok BHeln, PLCIF gle oA
PLC 7§ =04 A5} PLC Alggo]do] FshoF
gic}. of3gs| o2 ulo]A] RzRAOAE= PLC Al&2o]
Aol A 4 Q= APIE Algstal 9lon, APIojA] |
5ok 2folBaielE Fofl PCojlA] Alg8E]= PLC Al&2]
ol do] ojwmeajo] st HolEE FHEL £ Aot
[19-20]. [Fig 1] PLC =& 73} APIE Fofl HolElE
5o e Bk

=
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= [PRGIWrite MAIN 81 $tep = . B ox simulato.. —
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Fig. 1. PLC Simulation Connection

III. The Proposed Scheme

1. Proposed Mode
O [Fig 2% & A7l AIQkshe APH-ARS. =
< vhgst AIRE ERIZ S sEroltt
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Present Time Chart
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Fig. 2. Self-directed content learning flow
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Eﬂ“é‘% ’1\15“0}04 zt 31 29] 2AIE =elsta, 2Ale dY
o] 75 A% 54 el ke TEol ok 2A
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Fig. 3. Self-directed content simulator

2. Modeling Process
2.1 Pre-Programming Feedback

PLC 2 72y AJHA Aojst=d), =z 12y A
ALES APdsto] Aprle] m2 T2y /g SRl

O =2

.
[Fig 4= m272)%) A me=w o mjew by
o tjeat 2ot AlUA Aoft vlg] AR aAtjz z2
JEsts o2 AHEEE Ao 15 240 9 n2
SEsh] ¢l Aule] BARS Elshe A AlEs
W, R Atz ASsHeAS sk s
3 7] efolo] A2 Wote 1, of2f3t Az So] ¢
<9 s SASb] 95t Feols ON AN )t
Selob Bet. oleft 5418 - Hor: o =ed gust
A, A GBS SIEA] Eelo] Wadh 29l ol
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LV1 Preplan charts

STEP A+ B+ A- 8- END
AN X03 X02 X04 %01 X03
golgo|| Mm105 M101 M102 M103 M104
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PASS / FAIL N.O
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PASS
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/FAIL
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Fig. 4. Pre—programming feedback method

2.2 Feedback After Programming
PLC m=z ey AdE o8 &, AlgdolEet o4
o}O:] xl—mo]— I i_aﬁo] 7(19,1——}71] Exl——}_x] %‘]- o]at _/'\_
oItk PLC 53 m22gjoR Au)g 15
[Fig Sl 22724 2 mewy 02 e gy
=2

4 *JEH ﬂ*l% /\l{u z%Oﬂ w2} HIGH, LOW EAl5
7| st= BN AFES o]&sto] PLC 2 3o 2 FA B
AlE £ otk AT BA|= oMo g JA|GHY, 2Hi=

7| Zx51H PASSE m7|5te] a2 mAS & 9t} £
ul2 7] AR O3S 749 s HHo] HoxR &Moo
HA|5HL, FAIL BEAIQ} 8 sg SAQ] SAF 1718 B
Alsto] SkEAPE & 2ot Big UAIsHl sto] &
274 Al w2 gA0) OF HES mold 4 Qe o

o}

Fig. 5. How to Feedback After Programming

IV. Results and Discussion

9lo] olofx 20c) WRAI| u|Fo] &
go| Bl [Table 1n7o] 25 Al
o EX & &AM 200) Y 1582 st

Table 1. Personnel Statics

Number of

Members Gemeler

Group

Experimental

Group 15 All Men

Comparative

Group 15 All Men

iy
Here PLC 227y 9% 7159 YAlat A
EER LS ]

AP RE EEA ALg A AY A ulE AL
DG 2FL 2P| Yeolo] AR HAES stk U
2 A7) 712 0|2, 3] N2 B2, Y oF So=
SElglch A EAE ATt [Table 13} 20, % 4
To] BF B4 Ao} A o} M A A 4F vl2
b2 4 Qlk § ATE AXZM 291 4% 2551
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Table 2. Plc Training Contents by Week

Week Contents of Class
Week 1 Lamp Control
Week 2 Single Solenoid Valve Control
Week 3 Double Solenoid Valve Control
Week 4 Lamp Solenoid Valve Combination Control

=
FsAtA o 28Rl AP |15 skss

Rz} AoA] AlEYolElo] 7]EA0] AlQW W X ) .
1 &b GolA ‘]E flol 1_4 A9l AHE 9 ~©  Table 4. Primary Evaluation Means and Standard
IEA = o] Q= st 281=9] 194 A2 I & Deviations
SrA FE| A ] 5 AF
Qi”ﬂ Oﬁ]’u 1_'%_15 /\}—8— Hol-uoﬂ l:Ho}O:] -E’—uo}?i . Group Number of Average Standard
sk S o3 ek EEIX0] X8 OIS SIskgIC) - : — Members Value Deviation
_ _ _ o xperimenta
S 2EAL o W0 11T BAIS AT 2 Q0 | grou 15 72 152
Al @719 50 Buof g B9 ZAIE &Y gompara“ve 15 69 16.85
_ R roup
Ut} [Table 3JoflA] & AHC] s Al =g0] Y[R3
5 o B’ A 0] W 5FAO0 AO] .
g 7l = 4 ok TAE ofs2 24 W8 94 taple 5. Secondary Evaluation Means and Standard
gt 2~ Qle 2 Mgl on, o|s) eyt =8 SHEAM= 50| Deviations
= %ﬂ} Oﬂgg 5}71] 549\1—11 O]OHE 2 i}gx}% % Eron Number of Average Standard
S e ol Foleke SRS D) eistel Ab [ Members . alue . Deviaion
71850 a4 RAAIE, g st Group ® 78 i
Comparative | 5 75.6 14.93
Group
Table 3. The Stage of Learning
Study - Number of Average Table 6. Distribution of the mean acceptance of the
Parking P Members Learning Stage 1st and 2nd evaluations of the two groups
Experimental 15 4
Group . The First Evaluation Second Evaluation
Week 1 . Scoring 5 - - -
Comparative 15 37 Ran Experimental | Comparative | Experimental | Comparative
. ge
Group Group Group Group Group
Experimental 15 6.4 40-49 0 2 0 1
Week 2 |-SrouP 50-59 |2 2 0 1
Comparative 15 6.3
Group ’ 60-69 3 4 3 2
E);perimental 15 8.4 70-79 5 3 4 4
Week 3 b 80-89 |3 2 5 4
Comparative 15 86
Group . 90-100 |2 2 3 3
Experimental SHA| 15 15 15 15
Grou 15 !
Week 4 b -
Comparative
15 11
Group

[
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V. Conclusions

T =9 A 2SS SRIE Alg2olEle] ALgAtE T2
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