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Strenghts and Weaknesses of Taiwan’s Infant and
Childcare Policy From Birth to Two

Chunn-Ying Lin'  Sing-Rong Yang®*
Abstract

This study focuses on the achievements and limitations of care policies for
toddlers aged 0-2 years in Taiwan to elucidate the effectiveness of these policies.
Accordingly, in-depth interviews were conducted with 20 participants, including local
government officials, supervisors of infant child care centers, child caregivers, nannies,
and parents of toddlers. Policy performance was assessed by collecting and analyzing
textual data using a dual-orientation approach focusing on values and norms. The
findings indicate that the 0—2-year-old child care policy has effectively expanded the
capacity of nursery services, adequately meeting care demands. Additionally, an
increasing number of private enterprises have joined the market for quasi-public
childcare services, which the government has adopted a more proactive role in
managing child care services. As a result, public trust in the quality of these services
has grown. Furthermore, as society increasingly recognizes the value of parental
involvement parental involvement in early childhood development, favorable laws and
supportive measures have been implemented, making the use of parental leave to care
for young children more common. However, several limitations remain. For instance,
the salaries of staff in nursery institutions, family child care services, and parent-child
centers are not highly competitive, contributing to high staff turnover. Additionally,
government regulations regarding service outsourcing to the private sector are complex,
and disparities in resource distribution between urban and rural areas have led to
uneven service quality. Although subsidies and allowances are welcomed, they offer
only limited support for families. Moreover, the need to pursue a career development
constrain parent’s child-rearing.

Keywords: baby care centers, childcare allowances, parental leave, family childcare services, infants
and young child care policies
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Linear or Quadratic Growth? An Exploration of
Potential Growth Trajectories in Young Children
Secure Attachment

Xin-Ling Cui' Chien-Ju Chang® Jyh-Tsorng Jong’*

Abstract

This study aims to explore the latent growth trajectories of secure attachment in
infants aged 6 to 24 months. Using data from the “Kids in Taiwan: National Longitudinal
Study of Child Development & Care (KIT)” for infants in the 3-month age group,
longitudinal data on secure attachment at 6, 12, 18, and 24 months were analyzed. The
analysis involved comparing the zero-based model, random intercept model, random
intercept-random slope model, unspecified trajectory model, and polynomial growth
curve model to determine the developmental pattern of secure attachment in infants. The
results showed that the polynomial growth curve model best fit the sample. Except for
the 3-month-old infants, where latent growth analysis was not statistically feasible, the
secure attachment of infants aged 6 to 24 months followed a quadratic growth trajectory.
The period from 6 to 12 months was the fastest-growing stage for secure attachment,
followed by the 12 to 18-month period, with development gradually stabilizing from 18
to 24 months. Based on these findings, it is recommended that parents or primary
caregivers provide consistent and sensitive responses during the critical periods of
secure attachment development. Local government social service departments can assist
parents and primary caregivers through educational programs and support services to
understand and implement effective caregiving strategies. Institutions such as childcare
centers can create stable and nurturing environments to support the development of

secure attachment in infants.
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TRHS A By 3 R 1 IE — E P e MEAR 3 © Schaffer A1 Emerson (1964 ) 3 #8582 4)) 5o (kI T
FsfEREE > BRI S IU(ERS Y, - BFEs = 1 EiE (0-6 &) ~ MERIKHTEA (6 -6 2 7
EH ) ~ FEPRAHIHA (7-9 @A) FIZITiciHE (9-18{E H ) - Bowlby (1969a) #E— = T iE
—FHaG > BREHATRIEA C0-2 (B A ) ~ ARHIRARER T (2-7 @B ) ~ (RFTBEABARER (7-24 @ H )
e HEEHET VR R R (24 [EHDME) - SRER RIS T R VAHARME - FBE MERERENE - TEIEEER
FEZET > 6-24 AEHEL BEZ 2B A R SR ERIRATEER - 280 - TR se 3
B ZeRI SR T RE 2 (RS s - i aBnE IRRRENEE > EHE AT
HrENRESEE L (Grohetal., 2014 ) -

YRR RIS Ry 0 R E R TR G EE MK RSP B IR
HIREE B IR - GRIR HERAT OI TEUHIM: - Waters (1978) TAZREEHH » 17 12 2 18{E F 2R »
REFREREE R4l 2 2 RITER EA S EREENM: (96% ) - Main F1 Weston (1981) #E—45
H > AR B R MBS IREE VB » 12-18 (i H i 4h S MBI AR E M Ky 80% < i3
SURAGEREE - EMEE RIRRELAVATEE T ZE2 KM nT RE G R iR E AR I R it o 14K
PRI R AL T H#E— DAY SZRF - Laufer S A (2024 ) £ S S BRI fr ¥ 40 ST TIBHERT 5%
BIRTHLEE o ERP MR GME R > E 2 KM I8 E IEAER > RrmaE S S EREhny
BB - EBERR  BENSERENEE - By 50VIEETREEE I S e
TR RS FEM R 2 2 HIAIiEE M (Thompson etal., 2019) - fE4h » & G AR
SRR Ry R L R RIT 4R MR R ARSI < SREEEE A (2024) K Booth % A (2018) #ff
SR > FR S B R T A8 o] SRR R4 AR TR E My R rh S ERA SR (R A - B Lbge st
67 FF T 22 2RI TE LD SRR R 1 S R s

I RIS » R R R A RE NI B ARV AR MR B TR
TEPEEEZ SRR E RSN Z AV FEET > 2RI - Groh A (2014) HEMEHEEFICIEIR -
(G R R S A 27 (R BRI ETIYSE > (2 12-18 B e AR 22 M ol se R R SR I 8h i
HYEALI G E) - 5 PEBRA SR RIT REEE I > HECH T o ER % W
FIRERZ BRI 2 2 AR E M (McElwain & Booth-LaForce, 2018 ) < fh4) » & ERIEAYEE 7]
REBIIRRMES A AR 2 - Chen S5 A (2021) #RASFHLEERYIEBHASE 8830 ST Fp IR Ze s ]
HE BB VAHT 38 R R L AR -

AR > BEEWMTT AN » 2RI S REET I EN SR TR - SEE
B SRRl (S ASFARBA TBR (B A i B AR BB LRE Sl R B At I - Opie S8 N (2021) JBM1% 53T
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faH - EEARLN SRR EE A —ERRE N - (BEAEEEMMIIE(L » LHEZ 2K
BT EIRF A R E GR(F T R RE A PR ) « BLob > AEREBEIFFR(E (ecological momentary assessment,
EMA) FftgiyEsfeE » (EH7TEResmB @ ein ~ T - B SOV E BalISE 25 4 RN SO sk 1
EFOVRITT R - ENERS TEEBNAERNE » AR Z ST B AL T8
777 - EMA BTV EF BT > 6-24 HtRIAM L2 MM vl gelt I MR & > MREREPEEE
FI R E AV R (Bischoffetal., 2023 ) o BAE[EIF - Laufer S A (2024 ) 7738 (A8 4 FH A
TR R EIRIEELA 2 v Ae 2 BRSSO R BT Ro B 20 S5 T ARE S5 R oprY
BRI Lo RE R A AR BERECHE - IS MU AE AL FEIRT > e RITHV# R v R 2 B Ay 4Rk
W& ME2EERRENRE R E - B LIRS LE -

Gr bR > 45 e RHT R R EEM R — EE T TRV EZEERE - (R - ATk
R EEE - BV ER A > HIVERERSTZI5E 6 ~ 12~ 18 ~ 24 Hilg 4 (EHFHE L > H
LR HIE B E S SRR ENESN & » TN E B AR - Wi 8
PR LHVRASRINZ - DUIA A R E 5 E BRI R R R A B am = -

2 -MHRAZE

— Rz

TER R AN I > ook T EREEENEE - WRIFAL AR RETT > TS
RAVES > R EAEEEET - EE5 e FAVARE o vRERHME I - 55 3R
PERA TR AR AT > N IR AGRE -

F g B BRI FT RS - AR MrRVEEA SR E KIT ERHE - ki 3 H#4H4) 5y Va(E
FBGAVAE B HEE R (6B H ~ 12{8H ~ 18 A K 24 @A ) (FREEWT > 2020) » HETT/EEREHL
BIETR L -

6 £ 24 A4 SNMEEERE0HE > JoR BB R(E (missing value) HIRTRE o (IFHEHF
ERES R (2003 ) FVERER E Y IMERZ (listwise deletion ) Fehif ABL i ARELLESE = FHERHE 7% -
KUFFEEREETIMIER % - REREIRENEATMNE: - L ARES T - AR S HinIL
SELERS > (T R RIS (B PR T 2 A A4 (R 22 (Wang & Aronow, 2023 ) ©

ERZ > 205 4,751 (IAERIEAR - EANE REESINE 1
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1

EFNEE=E 4 &¢ G

e &HA REGTBLR Btk

et z 2,326 49.00
B 2,425 51.00

HAF ZDIE 1,560 32.80
EZYN 1,302 27.40

i L B fi 2,303 48.50
H 2,448 51.50

WA BRAA ESTN 20 0.40
s 399 8.40
B 4,332 91.20

—“HRIA

AT FERY £ EE B KT SRR E KIT &kl (5REL > 2019 2020 0 2021a »
2021b > 2022) ERFIAFNEE o N EREEEEIEAHE AR FL T -

FEKIT > 6 2 24 R4 RVFTA ERIGHHEERE ~ EBS 3¢  sEEs% > &
I RRIEA G - BLERASUREHT L AVE T LIENE - RSl oy e = (EfE &k - AE405
R AHBARS (EFEIEEE L ~ 405EE ~ PREERSD) HEFTIZEHAE (purposeful sampling) » 3t
lE 183 fiz 24 Al LA TN Z4h 5 » SRR 2 RINERBRE—RNTHF 438 - H > Z2MKHKY
By a=.72 > FF& .60 DLEREEAE - o/ N HlRAVZ 2RI I 4 BEEA RN — ST gt -

KIT FER B ARFEIEENERE - AR REFTAEERE TR E > 2RSSR
225341 (confirmatory factor analysis, CFA ) » BT EBHEGHYE BT - [NIE > AWIFEHE 6 2
24 HiieF S, A RaE Rt th 2L 100 A > BURfe/ V575 CFA (PLS-CFA) » #EfT CFA -
FEHETT 6 At ol - SEGEIR | IAGRRENM - Rt - AR > MRERERZ —E5—8
oS (variance) | » THFRNZZEMITARIE " FERZ T3 T2RG > ZTgx
PR EASR M F ARG ) B T PO SR - AT a8aLss - SRR - SR
(7, AR 6 liRryEE R > BRI RIS A 1 fORMLE - It 6 AlFHE
1T CFA » HIFSGREHZ 2RIFEA T RZHER - B2 BERRAZ -

= BRRIE

(—) EREHEE

F L RITHTE TR TH0AM G T E R BT SRS ST | 81 TR
DRI T E R - SRR - SRR S | AR 6 BESHRE B
TOTESRAET - AR > G B SRR RIS 1 R -
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[/ 2 BT EATBIADY A IR > SR - FESE T LSRR AR 6 A
BT -

(Z) BIERREALER

K7 IR R RASAGEITERER » DI R R B VIS & & RIIEAY - BRIV DS
FE b AU — 2@ EEUFEEE - DA Hair 55 A (2010 ) Frfay i/ N Hc R el R 75 {E (minimum
fit function chi-square, y*) {8 (fEAE(H p>.05) ~ WL SIFISE R (root mean square error of
approximation, RMSEA ) (#E#E{E <.05) » —ZI{EMU)EHERE - AR s MEEACEFEEE (non-
normed fit index, NNFI 2¢ TLI) ~ ¥{E@EECETS5/E{E (incremental fit index, IFl) ~ FE#EEC EHs
FE{E (comparative fit index, CFI) (DL EHSEEZAEAE(E > 90) » =M RHEVIETEE - 254
WA FEIE(E (parsimony goodness of fit index, PGFI) B4y A EACEFEEE ( parsimony
normed fit Index, PNFI) (fEX{E F > 50) - VUEsF M@l EEHE » 40 Akaike’s information
criterion ( AIC) Ei Browne and Cudeck criterion (BCC) - [ {E#l/NEITF (7REES » 2011) -

6 % 24 AE4) AV BN 2 BRI AT E B4R BRI - Rt - T IR RARTUAY
i > DS Z - REEE (2013) S8R —FEERI AR A AR HAL - SR E - Bhiek
PRE R S RE MR B T AE IR — T B S A HEM R Res e BB R o ATt RIS - 88
RECEEAVEURL - AU TUEVB R RAEA (H 104-117, 151) » #E{TERES

1% SR

FHHI (mull model) TUHETHUTILLENF, {2y FRIRLBITL A ELERERE - U130
BB BRI RA R R M - AR EER &R (L TR A R RRAVEEEE ) » %
ARG (BE) WRRAMEERR 1 FrAmES Ry % - REEEHEEERY T198
BIWT » th SEHO PR A S SRS 1y 0 - (N ERBIET Ny 0 > SAST RS 2AER - Pl —HAH
PIMEFEE e B o M HERE ISR AR T - BT 1 -
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B2 - HERIART R

— 624 RERMNR L2 T8 - R%EE ARG

FETEAE AR AT > AR (I AHBARERE » PR BEIRAE S - DL 6-24 Hiivias) 5 (4,751
N) BERHE T - SR

%2
6-24 H il &) 5a 2 BRI 80 ~ FEvE22 RAH B R (N=4751)

1 2 3 4 M SD
1.6 HiE — 9.85 1.93
2. 12 A 327 — 12.65 2.57
3. 18 Ak 27 AgF** — 14.40 2.58
4.24 Aig 247 AQ*** 52¥Hx — 15.09 2.52
Frkp < 001,

= 624 AR L2 MRV EE A REIMEE 2 LEE

FEA 5% RIS VEAE RCRFR FURE T 1% - s V) sfa FIEr (2R 3 ) SR -
ERAELEE - FEISEEEREIRIR E A AN Y] - RBEARTE RN E G I =R - R
TR ESE S TEA B R R IR - B o R4 > Hoftdn RFT - IFL ~ NFI - CFI £ PNFI
e fEdE  nHET AR RHE S AL - {EE AIC B BCC F iR EVIEEAE - =
TR BT T 2 T i e SRR AU EEARA B E MR AL |\ st R AR A & AT

#3
5 2 2 R RRHE AR R R BII B el SR

T B R £ Crp RMSEA RFI___IFI __NFI__CFI___ PNFI AIC BCC

i p> .05 <10 >.90 > 50 |\

ZH 14216.6
(10, <.001)

W R 14035.57 52 115 295 294 .00 539  14041.57 14041.58
(11,<.001)

B EE R R 2016.74 23 58 43 43 44 58 202874  2028.75
(8,<.001)

A EBYT 290.59 .10 92 92 92 92 92 306.59  306.61
(6,<.001)

S IEA R R 4R 189.55 .10 92 95 95 .95 63 209.55  209.59
(4, <.001)

HI ZIEA R R S AR Y] - DR - e KIS AR R ALY e S TH B -
B i PR E 6 ) T Ry = (BB A2 B YRS fE4nk = 9.85(1=353.96,
p<.001) > ZRMEREER=3.33 (1=76.65,p<.001)  HH4RNER=-53 (1=-38.49,p<.001) =
(EVEAEZ B R TR =B ER THY P BUSE HES B EAY A B 0 HhRpRRZ AR
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TR I R LR E R AR T 53 -

H WEREAE > BREMSHEA AR B TICF A SHEIE(E - LIaRE
FLEfEEHE 0.60 (1=6.05, p <.001) » SRMERRAREEREIE 1.00 (1=4.07, p <.001) - fhgRi&
FREHRPT 0.08 (1=3.24, p < .01)  =({EVEAEZEEHVEREITEEE/KE » FoRERHEERR
E(LRARE A -

SN DAEAEREACE (RLE 7) » AR MR R AR 1.55 (1=10.54, p <.001) » &Rk
R BRER B SRR A R 3R-.91(1=-3.41, p <.001 ) FEAAREBLHR R R AR 2R-1.58(1=-10.85,
p <.001) > FoR={EVBER TS Z IR R -

6 7
R AR E () LR E (IR )
+7718=189.55 B B/E=4 p=.00 RMSEA=.10 +7718=180.55 & MAFE=4 p=.00 RMSEA=.10
RFI=.92 IFI=.95 NFI=.95 CFI=.95 TLI=.92 PNFI=.63 RFI=.92 IFI=.95 NFI=.95 CFI=.95 TLI=.92 PNFI=.63
0,325 0,325 @325 0,325
16 47 54 49 1] o L] 0
[ze&meBs | [z2km1288] [Rerkr185&] |§gmmsﬁ§%| [&2tkmene: |[Z2kmizEe| [akmieas]| [22kmzeas]

[

e

PR sRMER R 48 R

155 -

-158

b > BB ((BGESR > 2024 5 4 F 1 H) 8% | Latent growth model [ T A 200
o S (LA 3 LA (O TR U8 (ARG » - HLZ: factor loading SELEZE 0000 -
0123+ 0149 SWA | o R =M L GBET I LAR - SEHER RSB E: S BHE
A MY R FINOED IR (LR - DL - DISe BRI e - VR
B B BT AIREE R - (R 4) SRR TN 6 B =9.85 2RI
12 F# = 12,65 » Z2ARHT 18 Fl = 1440 » 2K 24 Alis = 15.09 - (418 8 55 » oA
IR AL BT > TIFES - & 12 AREEIIER 2.80 M2 (LRR
53.44% 5 18 FAHSEE 12 FIATHENIELRE 175  RIDIEE(LAIE 33.40% ; 24 FIbH 18 7 HEHEN(E
52069 0 BIIELRE 13.16% - thatiEin - SRR RHIE LR 53.44% - 5 s
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{bi& 33.40% » SE=HIEERE 13.16% » AT, - {8 Bl 2 FERYZE RIS ANERE - tigh
TERTTR {8 H A2 2RI AR R AV B AR > Z iR -

%4
VY3 e A K B 83 A AL 22
V&l a8 HE A RS hE I EER (%)
6 Hi 9.85
12 A% 12.65 2.80 53.44
18 His 14.40 1.75 33.40
24 A% 15.09 0.69 13.16

12.99 5.24
Akt HINEE LR = WI{E R IE -

& 8
V387 2 2 K PR o 208 o 2 3 2
16
14 _e—*
0 6/
® —e—Zr = fieliff
6
4
2
D T T T 1
615 12 145 18 11 {45 24115
o =4=A
= " aJam

(—) 6 E 24 BEMHRAIL 2RI 2 IR R I RAVELHS

AIAFELAEE: - BETREDE - FETREERERRIR « RIGETIIE 2 TR R i 4R % T
AETTEREL - 45T SR NEHEEESTEANER - EtER » 6 £ 24 A4 AL e
M & R SR RAYEDT - IR R - R E 2 eI ey IR EE i -
MR F I PR RIS R B AR e Y B MR B - 28— 8 B BRI 5R (Bowlby, 1969b, 1982) —
B M R L R R HP R —(EEhReEE - IR - 45 H 53R G IRRAAL
HE2%E (Ainsworth et al., 1978) -

6-12 B BRI 2 ARMT g & 0] e B L P B AU ARPT BRI AR (AR R « (PIEEEmTs S - EaF
HAEIARBAT 1T Ry 2 UL MR [ FEME B2 2 (Ainsworth etal., 1978 ) o FEREFEES - &) 5l 21T 22
ARG BRI R D RT - WFGTHNIETEEI{T & (Bowlby, 1969b) -
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ARG HE— 0 8 T8 —BiBL > Haltigan % A (2021) 3B AHUSEHE RIBHSC 383 » (A diiy
W10 12 {# H - BFERRHT B AU EE B4 SIS S SREAE 10y R A VIR - S fE AN IS S e
BESIME 2 1B AVREIFR E M TP S fERASR (AT  BLYh > Tasel-Gunal 8 Arikan (2024) WFZE3E8 > 78
6-12 HEPSEY - IREAE VISR /&S (emotional availability ) B FEH] T 40 502 ATV S
f& » FREAEE G4 BURES & S FIARI R RV E R E -

PR > 12 2 24 FESOVKRIT SR IR - B RERAFTRSE - 18 0 REEL S - 5B
FIHACHE JIHE A R - FEE YIRS IEFHE S (object permanence ) HYZETL » 4y S BrIAAERE T 2T
B BB 2 I Y » WG RE M N AE (R (internal working model ) SREREfKHT1T £y (Lester
etal., 1974 ) o PEFSERAUARHTIS A REE > ATREZR Rkl SAAE P R R FR R B 2R 5K (secure
base behavior) = HGHTHI - (Sroufe, 2005) « Perry £ A (2017) EEASHEF T EEER
4l SEHTRTRREE iy g 55 f B LRI 22 e VEREEMHRE - B —38FARIA - R T R AR B ol REEN /32
P ERE > MIFEHIREEEFRZNE -

Eaf5AHEA 18 H DA% > AT BE A SE @ - MfI092 eI B (B EE T  RESEA TR
ZigEE (HACRE ~ FEEAE) PR (Howes & Spieker, 2008 ) - #THAIAZEHEH - JIF
RERIRE T 192 8L o] DERETHTEAET > Razeghi (2023 ) bbb 146 5¢ P b B 5 o IR SE BE UK
B - $EEREER - AR P 22 2 RURP G BURHTAIELBIAEAT © 280 - FE5ERT SEEE A (o B A (et
ELBlE R G - B &SRR > FLE &R TR 24 AR Rril @ (e e
RITEIE R L - (BT Pt H BN R Bt - HL5) > Sumati¢ A (2023) f5H » 4504
AGELE MR - HAE MRt B EhASERIE N > B AAKE BRI TT BE R B ZE AR T
ERIAZE e ERE B R G ERE

AV E RTINS R S R ATFEAR T - Groh 5 A (2014) #53 » RS L%¢%
PHT BEI IR A0 - {E R AR AT R e P B nT RE 4R B0 &) - Belsky #1 Fearon (2002) &3
MR AV L2 MR RIS & M ) S N R s - IS AR T AP R el
PO REEHHS: -

EFEENE - NEIRFTEARITEPI R AR TR o SIS dn M R
RN PR TR E N8 (Ainsworth etal., 1978 ; Sroufe, 2005 ) » 1] 55— ELif 9L Al 2 HF
i 4pbs B SR SAARHT R AAYHEL AR & ( NICHD Early Child Care Research Network, 2006 ) ©
BRI AT RE B TT Tk ~ ARARHERUHIE T RARRE - 140 Gerlach & A (2022) fE—THEHE
KBRS R EERIT RS 2R 2IRBEN R - (A MIIA T A 2 P e R (513
JE ~ ORI IR » RIL TR TR BRAIVEIREE(E - MR T » AWFREEH
6 £ 24 FE4N N2 R 2R A R B 0T RE U ARV ERIR R R AR -
KRN T BB F IR AR E A B KR4I 5 s R & nT R BRI BE A
RIS B E) - CAWSHES - HE&ER)] - BE AR E MR EIREE
HISZ2E > A REAE A IS HASEEN4h S AR 282 (Razeghi, 2023 ; Sumati¢ et al., 2023 ) - [Kljft:
KT & AT A REZ B SR ZEN R 2 IEREREA T 2B TN & > MEEFRE
iy BB IR TP R 0T AE EBFEAR NGB o AWIRRvaE R — S TR (VBN AR TT
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I > AoeEE TIEE AR - RIERE R RS R B E R S R T AV E AR -

&E BRI - ARFZEEEE - 6 £ 24 A4l AL ki Err e th g R - SR TR
WFBERATENRE AN - DA AN St G5 R ~ sERIBEIRIN RV A & - AR Zeas RETINE
B9 —2 > 5 T RIS E - ARK TR M B AL S B 2 IR AR (& o RARWTIE A
e AEER (ARG - BENE) &SRR - R EIRIHIE LAy S AaHH -

(Z2) 612 Bl R 4R LM B R RIREAIFE

TERTSCEAR IO - VOB 22 B ARHTIG A LR - 12 HEE: 6 HEHIIER 2.80
RN LAE 53.44% 5 18 HHRHEL 12 HECHVIEIMER 1.75 » B L32 33.40% ; 24 HH#e#: 18
AR HIER 0.69 » HEHIEMLARZE 13.16% « B3R 6-12 At 2L 2RI R havlaEs: - H
HMEREERE S 12-18 B#eA 18-24 Al EEHRERIT S EIIE HG IS & TE L
FHAGC R T P EFHFEES -

41 SRR AT RSB EA R U 9 « AWTIe Ry R BRI B R AL O BEE — 2 > BIfE A
B4 » SR SEEHREARBA Y A B e EBURL - (RIBE 6-12 H BB R HRHT RE (3% A B S E5 1A

(Bowlby, 1969b) « IR » KASTEIE — PR 5 » Rl 2 RTEHEE R g fE % A
SR - 540 RS A RO R KM AH ARV &R (Laufer et al., 2024)  #iEK G075
RFE B W1 Perry A (2017) #8537 > FUEHSE K7 g 0 A B2 RIS & 1 2 3
EIEAERA - R SRS AR GBI e TRASE(EA -

15— o0 M3 IR (1540 SO RE S0 B s ) SRR T S L A SRR TR (Thompson,
2008 ) < HATAFEARHIAFTHE—THERL T 6-12 H B AT 45 RERVRAEE AL - (5140 > Tasel-Gunal B2 Arikan

(2024) > {FiE—FEE: - IEBAERVIE R TSR TN T L 2RISR - R
BN EEREN S RV EERE - BREEE AN E -

TEAR B TSI EE b B RSB 2E S0 6-12 H iR SR A H RS rs B - (BYE
BERRyE—EENBEH AT RERSU LT &= - B5 T UNEREE SR M AFTA[E (Fearon et al,
2021 ) - {5140 > Parkinson (2020) HYBFSEEEHE » FERIERAGIEE ~ HH & EOB R EEFII R E S -
LARMTHIIS R P A2 - MR B IREATRENE S - AIES S AT 25 RERY R Bl
Mo BRI B 6-12 Al BRI R E TR - (BRI SRR Z B INBER
R

EANAEA 12-24 HERFSEL - FHRMT 2R3 4224k - Bowlby (1969b) 2%y » 7-24 {iE H
BRI RAGEVERRERR - (EILEAR > 4SRRI T A AR - ¥ 1 R Bk B A [ B A T
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Abstract

Women's issues were a concern for late Qing intellectuals. Influenced by Western
thought, the intellectuals of the May Fourth era emphasized that economic independence
was the cornerstone of women’s emancipation. Against the backdrop of cultural and social
contexts advocating for women's economic independence during the May Fourth period,
this paper selects five female intellectuals who came of age in that time. Drawing on their
autobiographies, novels, memoirs, essays discussing the May Fourth Movement and
women-related issues, biographies or research works written about them, as well as
contemporary articles on women's economics, the study applies discourse analysis as a
research method to examine and interpret the awakening of female subject consciousness
among these female intellectuals amidst economic hardship. It further explores the
manifestation of their subject and collective consciousness in their pursuit of economic
independence and considers the implications of these developments. The paper argues that
female intellectuals who chose to no longer depend on their families, despite facing
economic hardships, demonstrated the awakening of their female subject consciousness.
Their journey toward economic independence, along with their courage and efforts to
overcome social barriers and male discrimination, both enhanced and reflected the
development of their subject consciousness. Women's participation in employment and the
establishment of businesses symbolized the embodiment of this subject consciousness.
Furthermore, concern for the economic independence of their fellow women and their
involvement in employment revealed an emerging collective consciousness among female
intellectuals. Finally, the paper offers reflections on the broader implications of women’s
economic independence.
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Flipping the Classroom for Pre-Service English
Teachers: Investigating the Role of Learning Styles

Curt Beaudin

Abstract

This study investigated the effectiveness of flipped classroom instruction (FCI)
for pre-service English teachers. Students’ perceptual learning styles were also
collected to determine correlations between FCI and learning styles. Forty-one
pre-service English teachers participated in this questionnaire-based quantitative study
for a 17-week period. Prior to attending class each week, students were required to
watch online videos containing the course content and were asked complete a
reflection on what they had learned. At the conclusion of the study, the students
completed 2 questionnaires (Flipped Classroom Questionnaire & Perceptual Learning
Style Preference Questionnaire) to assess their attitudes towards FCI and to obtain
their perceptual learning styles. Validated normative-referenced scales were used to
evaluate the student’s attitudes towards FCI, and correlations were made between FCI
and learning styles through linear regression. FCI was considered effective as a
teaching pedagogy for promoting interaction with classmates and the teacher, and for
student participation in classroom activities. The students perceived their performance
in class to be successful in terms of learning achievement and classroom enjoyment.
Learners who preferred working in groups had the strongest correlation with FCI
effectiveness; however, less than 50% of the students identified themselves as utilizing
this learning style regularly. These results suggest that FCI should be integrated into
pre-service English teacher education to enhance in-class practical learning by freeing
up class time for authentic teaching activities. Furthermore, identifying students’
preferred learning styles prior to implementing FCI and providing guidance on
effective learning strategies within a flipped classroom setting are recommended to
maximize its benefits.

Keywords: flipped classroom instruction, perceptual learning styles, pre-service teachers
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Introduction

In the past decade, the Taiwanese government has been in the process of modernizing its
education system by transitioning to student-centered classrooms at all levels of education. Taiwan has
traditionally utilized teacher-dominated classrooms where learners passively acquire knowledge in
order to prepare for high school and college entrance exams (Chen & Tsai, 2012; Hung, 2018). Two
major policies have been implemented over the past few years making a direct call for educational
reform. The first is the Curriculum Guidelines of 12-Year Basic Education issued by the Ministry of
Education. The guidelines state that student-centered instruction is encouraged to create independent
learners (Ministry of Education, 2021). The second one is the Bilingual 2030 Policy, which was
implemented in order to internationalize Taiwan by making English an official language by the year
2030 (National Development Council, 2024). The impact that this policy has had on the classroom is
that students now have subject courses in English to promote the learning and use of English as a
language for communication, rather than only a subject to learn in school. In fact, for many years there
has been steady pressure on universities globally to improve student learning and demonstrate the
effectiveness of their educational programs (Beck & Kosnik, 2006). This push for improved
communication skills came on the heels of a published report that saw only 8% of high school
graduates in Taiwan at the target level (CEFR B2) of English-speaking proficiency (National
Development Council, 2024). These results were notably weaker in comparison to the other skills of
English (i.e., listening, reading, and writing) which were all around or over 20%.

One significant challenge that Taiwanese English teachers face is the limited amount of
classroom time available for speaking practice, as they are under constant pressure to ensure their
students achieve high exam scores (Luo, 2018). Since English is a foreign language in Taiwan,
students have very limited opportunity to speak it outside of the classroom (Chen Hsieh et al., 2017;
Wang, 2014). In terms of teacher training, the same issues arise in that most of the classroom time is
used for lecturing, which limits the amount of time for essential activities such as the modeling and
practice of teaching methodology, as well as receiving feedback (Forzani, 2014). Systematic reviews
of teacher training programs have shown that skill practice and receiving feedback are crucial
elements for pre-service teachers (Wang et al., 2024). A compounding dilemma in Taiwan is that most
pre-service teachers are required to complete a full internship before qualifying for graduation.
Limited opportunities in practical hands-on training may cause students to be unprepared for
internship demands leading to a lack of confidence and fluency in teaching skills (Wang et al., 2025).
An effective approach to freeing up class time for increased speaking opportunities is the
implementation of flipped classroom instruction (FCI). FCI provides an alternative teaching pedagogy
in which lectures are delivered to the students during non-class time so they will have the opportunity
to practice and engage with the learned information while they are in the classroom (Akgayir &
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Akgayir, 2018; Bishop & Verleger, 2013; DelLozier & Rhodes, 2016; Lo & Hew, 2017). The extra
class time can be used for student-centered tasks and assignments that promote student interaction and
engage the learners in higher-order thinking.

Another major challenge for teachers in Taiwan is a historically teacher-dominated approach,
directly contrasting with the curriculum guidelines (Liao & Yang, 2012). Teachers are not accustomed
to using a communicative-based approach and typically rely on teacher-centered pedagogy, such as
the grammar translation method. It is a great challenge to have teachers radically change their
approach to instruction, especially more experienced ones. Therefore, it is essential, and possibly
more effective to train pre-service teachers to use methods such as FCI in order to ensure that future
pedagogies match those promoted by the MOE. However, another aspect of learning that should be
considered when changing teaching pedagogy is the students’ preferred learning styles. Research has
shown that the learning styles of students can affect their achievement in classes when investigating
the instructional method used by the teacher (Ahmadi, 2015; Huang et al., 2016). Furthermore, the
curriculum guidelines specifically call for the promotion of appropriate teaching methods that align
with the students’ abilities and preferred modes of learning (Ministry of Education, 2021).

This study investigated the effectiveness of implementing FCI to pre-service English teachers, as
well as the role that perceptual learning styles played on its effectiveness. The following two research
questions were answered at the conclusion of the study:

1.1s FCI effective for training pre-service teachers in Taiwan?

2.Do individual perceptual learning styles correlate with any facets of the effectiveness of FCI?

Literature Review

1. Flipped Classroom Instruction

Flipped classroom instruction (FCI) takes place when events that have traditionally occurred in
the classroom and at home are swapped (Lage et al., 2010). Classroom lectures are now delivered via
online videos accessible at home, while tasks that were traditionally done for homework can be
completed in the classroom (Bishop & Verleger, 2013; Chen Hsieh et al., 2017; DeLozier & Rhodes,
2016; Lo & Hew, 2017; Wanner & Palmer, 2015). These tasks allow students the opportunity to
practice the learned content actively to promote the practical acquisition of skills to be learned (Wang
et al., 2025). Motivation to add FCI to classrooms stems from the knowledge that students have
enormous difficulty focusing on a teacher’s instruction for long periods of time (Wilson & Korn, 2007)
and because students do not prepare at home before class as much as teachers would like (Sappington
et al., 2002). Furthermore, teachers lack the required time to both lecture and allow students to engage
in classroom tasks that can promote a deeper learning of the material or skills they are acquiring
(Géandara et al., 2005). Moreover, some students have indicated that lecture content is delivered too
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slowly or reiterates information they are already familiar with, whereas others may find the pace too
fast or they may lack the necessary prior knowledge to fully comprehend the material (Goodwin &
Miller, 2013).

The F-L-1-P Model (F=Flexible; L=Learning culture; I=Intentional content; P=Professional
educators), a non-discipline-based model for FCI, has been provided as a guideline for educators
(Chien Hsieh et al., 2017). All FCI classrooms need to provide a Flexible environment that offers both
online and face-to-face learning. The Learning culture in an FCI classroom needs to be
student-centered. Intentional content should be provided by instructors in the form of teacher-made
videos. Finally, FCI classrooms require Professional educators who provide quality feedback and
monitoring.

Success in FCI does not simply include posting videos online and asking students to view them.
In order for FCI to be effective, certain propositions should be met. Students need to come to class
prepared, which includes watching the online videos and completing assigned tasks prior to attending
class (Fisher et al., 2020). The effectiveness of FCI is based on the students’ participation and
acceptance of their new role as independent learners, but there is a great risk they could be left behind
if they are not able or willing to accept this new responsibility (Fisher et al., 2020; Ingason &
Gudmundsson, 2019). Asian students may have certain expectations of the roles that teachers and
students should fulfill in the classroom, and FCI could contradict that, creating a sense of unease or
lack of confidence (Tran, 2013). Before the implementation of FCI, students may need to be educated
how to learn in a flipped environment in order for there to be success (Ang et al., 2021). Assigning
appropriate tasks to be completed before class can ensure students’ preparedness to learn. Worksheets
(Wagner & Urhahne, 2021), quizzes (Aohua et al., 2023), or reflections (Chen & Hwang, 2020), all of
which must be based on the video content, are acceptable pre-class assignments in FCI. Furthermore,
dedicating a short amount of time at the beginning of each class for review and student questions is a
necessary form of scaffolding (Aohua et al., 2023).

Numerous benefits of implementing FCI have been reported across various disciplines. FCI
promotes student-centered classrooms (Bishop & Verleger, 2013), which supports a constructivist
approach to learning (Piaget et al., 1967) as well as the activation of the zone of proximal
development through collaborative learning (Vygotsky, 1978). Collaboration comes among students,
and the teacher plays the role of facilitator (Ang et al., 2021). Foot and Howe (1998) reported that
there are necessary connections between peer-assisted and constructivist learning as students negotiate
meaning and become active learners. Active learners become more willing to communicate, which in
turn enhances their speaking skills (Abdullah et al., 2019; Hung, 2017; Li & Suwanthep, 2017). Other
linguistic skills have also been shown to improve in FCI, such as English writing (Abdullah et al.,
2019; Ahmed, 2016), reading comprehension (Abaeian & Samadi, 2016; Abdullah et al., 2019),
English pronunciation (Zhang et al., 2016), translation (Shu, 2015), and grammar learning (Bezzazi,
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2019; Chen Hsieh et al., 2017; Yang, 2017).

A multitude of learner variables and characteristics have shown improvement with the use of FCI.
Numerous studies have been done on the effect that FCI has had on both affective and cognitive skills.
Students in FCI classrooms have shown more learner autonomy and improvements in creativity
(Alsowat, 2016; Zainuddin & Perera, 2019). Furthermore, FCI can correlate with improvements in
students’ higher-order thinking skills (Alsowat, 2016; Shi et al., 2020; Zainuddin & Perera, 2019).
Overall, FCI promotes better academic learning than traditional classes because students do the initial
learning at home at their own pace, rather than in the classroom at the teacher’s pace (Ang et al., 2021;
Carle et al.,, 2009). In flipped classrooms (FCs), studies have shown that students expressed
improvements in learning motivation (Alsowat, 2016; Liu et al., 2019), classroom engagement
(Alsowat, 2016; Jiang et al., 2020; Khanova et al., 2015; Liu et al., 2019), and overall learning
enjoyment (Alsowat, 2016; Liu et al., 2019).

FCI has also shown positive results in terms of students’ grades. In a ten-week Biology course,
FCI was implemented to improve students’ overall learning (Moravec et al., 2010). After watching
mini lectures online and actively participating in classroom tasks, students saw a 21% increase on
their exam scores. In a senior-level computer interaction course, FCI was implemented by the
instructor, who used narrated PowerPoint videos for pre-learning and interactive activities during class.
Students in the FCI group scored significantly higher on all of their homework assignments, projects,
and tests than those in the traditional lecture section (Day & Foley, 2006).

Some scholars have questioned the effectiveness of FCI. (Chuang et al., 2018). Not all students
are able to thrive in a FC. Certain learning styles may not correlate well with success in FCI
(Malacapay, 2024). Furthermore, a balanced approach containing both FCI as well as a traditional
lecture-style method could be more effective than an FCI-only approach (Malacapay, 2024). Scholars
have also claimed that students have the potential to become frustrated in FC environments when they
are not successful at adapting to the new method of learning (Akgayir & Akgayir, 2018). Inadvertently,
FCI may increase time commitments for both students and teachers, rather than freeing up time for
additional learning, due to the demands of video creation and online tasks (Howitt & Pegrum, 2015;
Lo et al., 2017). These factors could lead to ineffective learning if the students struggle to adapt to the
FC format (Lai & Hwang, 2016).

When evaluating an FCI program, what constitutes effectiveness must be precisely specified.
Learning effectiveness can be defined by the students’ perceptions of their own motivation and beliefs
(Chen & Wu, 2012). Significant correlations have been found between positive attitudes towards
learning and academic performance (Malacapay, 2024). Furthermore, studies suggest that students’
overall performance is related to their learning experience, and that learning experience can be defined
as the extent to which the learners have enjoyed the class they participated in (Douglas et al., 2015;
Fisher et al., 2020). There is a notable scarcity of empirical research on the success of FCI for
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language education (Aohua et al., 2023). Finally, regional differences may play a large role in the
effectiveness of FCI depending on the ability and willingness of learners to participate in a
student-centered approach that places a greater emphasis on autonomous learning compared to
teacher-centered classrooms (Ni et al., 2022; Xie et al., 2020). To date, there have been few studies
done in Taiwan on the effectiveness of using FCI for pre-service English teachers.

2. Perceptual Learning Styles and FCI

Perceptual learning styles are “the means by which learners extract information from their
surroundings through the use of their five senses” (Davis, 2007, p. 46). These are the methods that
students use to not only extract information, but to also process and memorize it (Brown et al., 2006).
A more personalized and engaging learning experience can be offered to students by identifying their
preferred learning styles and matching the mode of instruction to better suit those preferences
(Ahmadi, 2015). Aligning students’ learning styles with a suitable mode of instruction can enhance
both academic performance as well as student engagement (Bishop & Verleger, 2013; Huang et al.,
2016). Notably, many scholars emphasize the importance of identifying students' preferred learning
styles and delivering instruction that aligns with those preferences, particularly in FCI (Ang et al.,
2021). Caution is needed when determining the learning styles of students, considering some may
utilize multiple learning styles simultaneously. A balanced instructional approach can be more
effective than just aligning teaching methods with one dominant learning style (Malacapay, 2024).

Using perceptual learning styles as a variable in research has been considered controversial as
there is very little quantitative data that shows students will improve academically when their learning
styles are matched to the instructional method (Cook et al., 2006; Neto & Gomes, 2016; Terrell &
Dringus, 2000). Even textbooks do not offer instructors specific instructions or suggestions on how to
match students’ learning styles to the teacher’s method of instruction (Wininger et al., 2019). However,
there has been successful research done on matching learning styles to affective factors such as
motivation to learn, a student’s ideal L2 self, and the impact that those variables have on English
proficiency. Kim and Kim (2014) found that their participants’ perceptual learning styles had a direct
influence on their ideal L2 self, which in turn correlated significantly to their motivational behaviors,
ultimately improving their L2 proficiency. They found that perceptual learning styles had a positive
overall effect on the students’ English proficiency. This offers the potential for perceptual learning
styles to also correlate with the students’ enjoyment in FCI, which can also directly lead to success in
learning.

In terms of FCs, numerous studies have been done to determine which learning styles correlate
more strongly to success in FCI. The results to date have been very mixed. Chen et al, (2019)
investigated the potential relationship between learner performance, gender, cognitive styles, and
learning strategies in FCI. They found that cognitive styles and learning strategies had a direct impact
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on the students’ performance in the class. Gunawardena & Liyanage (2018) determined that there
were no strong relationships found between flipped learning activities and learning styles; however,
they did find that visual learners showed a slight preference for FCI. Another study showed that
overall learning styles did not affect scores in a FC; however, visual-verbal learners and visual
learners performed better than verbal learners (Cook et al., 2006).

According to Khan and Ibrahim (2017), engagement with recorded videos and participation in
classroom activities plays a much larger role than a student’s preferred learning style. However, a
student’s enjoyment of and engagement in a course could come from their dominant learning style.
Therefore, teachers should be aware of students’ learning styles and adapt the methods used to foster
student enjoyment in FCI (Khan & Ibrahim, 2017; Terrell & Dringus, 2000).

To date, most research on FCI has been done in technology or computer-based classes. Very few
studies have been done on FCI for pre-service English teachers in learning contexts such as Taiwan.
Students’ learning expectations and preferred styles may not always align with those that maximize
engagement and enhance course effectiveness. This study sought to investigate the correlations
between students’ preferred learning styles and the effectiveness of FCI. Learning styles are used here
to determine if Taiwanese pre-service teachers prefer instructional methods that can promote success
in FCI.

Methodology

1. Participants

The participants from this study came from the English department of a national university in
southern Taiwan. The study involved 43 pre-service teachers enrolled in a course on
communicative-based EFL teaching methods and materials. During the data collection phase, two
students were removed due to incomplete questionnaires. Therefore, the total participants in the study
were 41 students, 39 undergraduates and 2 graduate students. The undergraduates were in the third
year of a four-year program for pre-service English teachers. The class was the first of a two-part
course on teaching methodologies, thus their background knowledge on teaching pedagogy was
limited. The theoretical content they learned in this course would be used in the second semester for a
course on teaching practicum. The two graduate students were in the TESOL track of the English
department, and were enrolled in the course because they were also training to become English
teachers in the future. None of the participants’ English proficiencies were determined during this
course; however, all students must meet a certain English threshold before receiving admittance to the
department. Furthermore, all students are required to have proof of a CEFR-B2 English proficiency
before graduation. Since the participants were taken from one class, they were not randomized,;
however, all of them joined the study voluntarily and their participation in no way affected their
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grades in the course. Furthermore, students were given the choice to remove themselves from the

study at any time.

2. Instruments and Procedures

This questionnaire-based, quantitative study took place over the course of one full semester,
totaling 17 weeks. The students were introduced to the study on the first day of the semester and were
given a letter of introduction requesting their participation. They were informed that the course would
be utilizing FCI. The structure of the FCI class was explained, and students were informed of their
responsibilities. Each week, a video was prepared for them covering the class content. In total, 15
videos were recorded and published on YouTube to be viewed at the students’ convenience. The
average length of each video was approximately 30 minutes. The videos were of the instructor going
through his slides that covered a particular chapter from the assigned textbook. Students were asked to
preview the textbook chapters and watch the recorded videos before coming to class. A further
pre-class assignment was to complete a reflection online using Google Docs. Students were required
to write a minimum of 100 words on what they had learned from the recorded material. Reflections
were due five minutes before class started each week and could not be submitted late. Students were
instructed to bring any questions they had to class, as the first 10 to 15 minutes of each class period
were used for review. Students were not monitored on whether they had watched the videos or read
the textbook chapters; however, their reflections were scored. Furthermore, they were informed that
the slides from the video would not be presented in class, and that the content would be vital for
classroom tasks and discussion questions. Importantly, the content from the videos was also on their
midterm and final exams. If they did not preview the class material, it would have seriously affected
their ability to participate in in-class activities and to ultimately succeed on their exams. However, it is
possible that some students interacted with the videos or the textbook chapters for the first time after
the classes had taken place in order to study for their exams. This could have affected their
performance and in turn negatively affected their enjoyment of FCI.

Each week, after a short review, students were given an in-class task that was either done
individually, in pairs, or in groups. The tasks were implemented to reinforce the course content from
the videos. Furthermore, students were required to design a teaching activity to be carried out in class,
and they also had to design an English course syllabus complete with lesson plans by the end of the
semester. All of the in-class tasks were geared towards preparing students for those two major
assignments and to help them learn the class content for their exams and future classes and internships.
A syllabus of classroom tasks is provided in Appendix A.

In Week 17, students were asked to complete two separate questionnaires. The first was the
Flipped Classroom Questionnaire (FCQ), which employed a 5-point Likert scale. The FCQ includes
three main sections and had a total of 24 items. The first section consists of eight items centered
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around the students’ attitudes towards the implementation of FCI. The eight items had a high level of
internal consistency, as determined by a Cronbach’s alpha of 0.827. The second section has seven
items in which the students responded to statements about their self-perceived performance in the
course. This section also had a high level of internal consistency with a Cronbach’s alpha of 0.736.
The third section has nine items that focus on the students’ weekly reflections. The final section also
had a high level of internal consistency as determined by a Cronbach’s alpha of 0.821. The FCQ was
given to the participants as a Google Form, and they completed it in the classroom. The 24 items of
the FCQ are shown in detail in the Results section.

After administering the FCQ, the participants completed the Perceptual Learning Style
Preference Questionnaire (PLSPQ) (see Appendix B) designed by Reid (1987). The PLSPQ allows
students to determine which learning styles they prefer to utilize. The questionnaire is composed of 30
items, divided into six types of learning styles: visual, auditory, kinesthetic, tactile, group and
individual. Each type of learning style has five items, all scored by using a 5-point Likert scale. The
PLSPQ has been considered controversial in the past, as it is not conclusive that we can prove students’
learning styles correlate strongly with success in a FC environment (Cook et al., 2006). Furthermore,
trying to assign one dominant learning style to an individual student is inappropriate as many students
report a preference in multiple learning styles. However, in this study, the PLSPQ was used to
determine the students’ major learning styles, in an attempt to find correlations between perceptual
learning styles and the effectiveness of FCI. As mentioned previously, successful learning can be
measured indirectly through students’ enjoyment in a course, positive learning experiences, and their
own self-perceived achievement. Moreover, perceptual learning styles have been shown to correlate
strongly with affective factors which directly lead to successful learning (Kim & Kim, 2014). The
PLSPQ has been shown to be a reliable instrument for determining learners’ perceptual learning styles
in the past. Riazi and Mansoorian (2008) reported a reliability rating of 0.79 using Cronbach’s alpha,
and in this study, Cronbach’s alpha was calculated to be « = 0.729 which is considered to be an
acceptable level of internal reliability (DeVellis, 2003; Kline, 2005).

3. Data Scoring and Data Analysis

The following paragraphs outline how the data were scored and analyzed in this study.
Descriptive statistics from the students’ responses on the FCQ measured their attitudes towards
participating in FCI. In order to determine a meaningful level of agreement from the Likert-scale
responses, scoring intervals were determined and evaluated. According to Alkharusi (2022), students’
responses on 5-point Likert scales can be put into scoring intervals in order to effectively interpret
what their responses represented in terms of importance or agreement. Normative-referenced
interpretations were used. Table 1 shows the 5-point scale of intervals for interpreting the composite
scores using the average for each item of the FCQ. The consistent interval difference assumes that all
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scores within an interval can be accurately represented by its midpoint. The spacing between
midpoints, as well as between the upper or lower limits of adjacent intervals, is uniform. Additionally,
the intervals are mutually exclusive, ensuring that each data point belongs to only one interval.

Table 1

5-Point Scale of Scoring Intervals for Interpreting the Composite Scores on the FCQ

Interval Midpoint Interpretation

1.00-1.80 1.40 Very low level of agreement
1.81-2.61 221 Low level of agreement
2.62-3.42 3.02 Moderate level of agreement
3.43-4.23 3.83 High level of agreement
4.24-5.04 4.64 Very high level of agreement

Linear regression was conducted to assess the relationship between the students’ learning styles
and FCI effectiveness. First, it was established if linear relationships were present for each learning
style when compared to the three individual sections of the FCQ by creating scatterplots for each
comparison. If a linear relationship was potentially present by investigating the scatterplots, then
linear regression was done for each possible relationship. If there was no linear relationship, then no
further investigation was done. The first step was to determine the students’ major learning styles by
calculating their responses on the PLSPQ. According to Reid (1987), major learning styles are
determined if a participant received a score above 37 points on the PLSPQ. Only major learning styles
were used for linear regression analysis in this study. Once major learning styles were obtained, then
the data were analyzed using linear regression.

Results

1. The Effectiveness of FCI for Pre-Service Teacher Training

To determine the effectiveness of FCI for pre-service English teachers, the results from the FCQ
were analyzed and are reported below. The data is presented in correspondence to the three sections of

the FCQ, as each one represents one factor in determining FCI’s effectiveness.

(1) Students’ Attitudes Toward FCI

The descriptive statistics from Part A of the FCI, along with the interpreted levels of agreement,
are shown in Table 2. The participants’ responses were favorable towards FCI. Six out of the eight
items showed students’ having a high level of agreement towards FCI pedagogy. The largest mean
value came from Item 3, which showed a very high level of agreement. Students strongly valued being
able to interact with the course material at a time that was convenient for them. The lowest mean
value came from Item 4, which showed a moderate level of agreement. Even though the students
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enjoyed FCI, they were still unsure if they preferred it over traditional, teacher-centered classrooms.

Table 2

Students’ Responses on Attitudes Toward FCI

Level of

Item Mean Std. Dev. Agreement

1.1 enjoy being in a flipped classroom. 3.98 0.64 High

2.1 liked being able to preview the content (watch the 3.80 0.93 High
videos) before class.

3.1 liked that | could have my lecture (watch the video) when 4.29 0.81 Very High
it was convenient for me.

4.1 like traditional classrooms better (lecture in the 3.24 0.94 Moderate
classroom).

5.1 was more motivated to attend class because it was a 3.56 0.90 High
flipped classroom.

6.1 hope I can have more flipped classroom experiences in 3.95 0.77 High
the future.

7.1 felt less anxiety in the flipped classroom than | do in 3.54 1.12 High
traditional teacher-centered classrooms.

8.1 enjoyed being able to work in groups for most of the 3.83 1.00 High

class time rather than listening to the teacher talk for most
of the class time.

Note: Item 4 was reversed. Weighted mean: 3.77

(2) Students’ Perceived Classroom Performance in FCI

The second section of the FCQ focused specifically on the students’ self-perceived classroom

performance. The descriptive statistics, along with the interpreted levels of agreement from these

seven items can be seen in Table 3. All of the items in this section, except for Item 11, show very

positive attitudes towards their performance in FCI. Notably, many students are unsure if they prefer

to be an active or passive learner in class. Their responses slightly contradict the other items in which

they allude to being prepared for class, learning the content well, having more confidence, and

participating more.
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Table 3

Students’ Responses on Classroom Performance in FCI

Item Mean Std. Dev. Level of
Agreement

9. | learned the content well from the flipped classroom 3.90 0.74 High
design.

10. Having more time in class for group discussions and 3.80 0.90 High
tasks helped me to learn better.

11.1 can learn better as a passive learner from a teacher’s 2.88 1.05 Moderate
lecture in the classroom.

12.1 am satisfied with my learning performance this 3.54 0.81 High
semester.

13. 1 was prepared for class each week because of watching 4.05 0.71 High
the videos prior to class.

14.1 had more confidence to join group discussions 3.90 0.92 High
because | had watched the videos prior to class.

15.1 participated more in the flipped classroom than | 4.32 0.82 Very High

usually do in traditional teacher-centered classrooms
that use lectures.

Note: Item 11 was reversed; Weighted mean: 3.77

(3) Students’ Attitudes Towards Weekly Reflections

The students’ responses to the eight items about the weekly reflections are shown in Table 4. A
general observation that can be found from the data is that the students seemed to value the process of
learning and thinking through the reflections; however, they did not necessarily enjoy the process of
completing them every week. Items 16 to 18 showed very high levels of agreement from the students,
with these items directly related to the learning and thinking processes involved during reflection. The
students also valued the feedback they received from the teacher on their reflections, which increased
their learning motivation. However, Items 19, 21, 23, and 24 showed much less agreement from the
students, with these items directly related to the actual process of completing the reflections. Item 23
had the lowest mean value, showing the students’ lack of desire to do the weekly reflections again in
the future. We see a mismatch between their acknowledgment of the benefits of the reflections and
their lack of enjoyment in completing them each week.
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Table 4

Students’ Responses Towards Weekly Reflections in FCI

Item Mean Std. Dev. Level of
Agreement

16. Doing the weekly reflections helped me to learn the 4.29 0.64 Very High
content of the videos.

17. Writing the weekly reflection helped me to consider 4.37 0.73 Very High
my own opinions about the content.

18. The weekly reflections were a good way for me to 4.29 0.68 Very high
form my own thoughts and opinions about how to be
a teacher in the future.

19. | found the weekly reflections to be tedious. 3.00 0.89 Moderate

20. | didn’t learn much from my reflections. 3.85 0.82 High

21. | enjoyed writing the weekly reflection. 2.68 0.85 Moderate

22.The feedback I received from the teacher on the 4.07 0.98 High
weekly reflection increased my learning motivation.

23. If | have flipped classroom instruction in the future, | 2.59 1.02 Low
hope there are no weekly reflections.

24.1 would be happy to do the reflections again in a 3.20 0.95 Moderate

flipped classroom.

Note: Items 19, 20, & 23 were reversed; Weighted mean: 3.59.

2. Correlation of Learning Styles to FCI Effectiveness

To determine the role that the students’ perceptual learning styles played in the effectiveness of

FCI, the students were given the PLSPQ to determine their learning styles, and compare them to the

results from the FCQ. A summary of the students’ learning styles can be seen in Table 5. From their

responses we can see that the top three reported learning styles were Kinesthetic, Tactile, and Auditory,

in that order. The least utilized were Group, Individual, and Visual. After linear relationships were

investigated, it was established that there were potential relationships between Group and Kinesthetic

learning styles and attitudes towards FCI; Visual, Group, Kinesthetic, and Individual learning styles

and FCI performance; and Visual, Auditory, Group, Kinesthetic, and Individual learning styles and the

weekly reflections. Only those that showed significance are reported below in Table 6.

Table 5

Summary of Students’ Major Learning Styles

Learning Styles Number of Students Percentage of Students
Visual 13 32%
Tactile 24 59%
Auditory 21 51%
Kinesthetic 29 71%
Group 19 46%
Individual 16 39%
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A linear regression was conducted to examine the effect of individual perceptual learning styles
on the effectiveness of FCI, with the results presented in Table 6. To assess linearity, a scatterplot of
each learning style against the students’ responses to the FCQ with a superimposed regression line
was plotted. Visual inspection of the plots indicated a linear relationship between the variables. There
was homoscedasticity and normality of the residuals. There were no outliers removed from the
population. From the data we can see a total of six significant correlations between learning styles and
FCI. Cohen’s (1988) effect sizes were used as a basis for pedagogical relevance when looking at
correlations. According to Cohen’s guidelines, effect sizes can be interpreted as weak, moderate, or
substantial. In pedagogical terms, a weak effect may suggest a subtle but noticeable association, while
a moderate or substantial effect may indicate a more meaningful relationship that could inform
instructional design. For instance, substantial or moderate effects between certain learning styles and
student outcomes may imply that tailoring aspects of FCI to align with those styles could enhance
student engagement or performance. First, there were significant correlations between the group
learning style and all three sections of the FCQ. There was a substantial effect between Group and the
students’ self-perceived classroom performance, a weak effect between Group and the students’
attitudes towards FCI, and a weak effect between Group and the students’ attitudes towards the
weekly reflections. Furthermore, there were two significant correlations found with the Kinesthetic
learning style. There was a moderate effect with the students’ self-perceived classroom performance,
and a weak effect with their attitudes towards the weekly reflections. Finally, there was a weak effect

between Individual learners and the students’ self-perceived classroom performance.

Table 6

Linear Regression of Learning Styles and FCI

Comparison F p Adjusted R? Size Effect
Attitudes to FCI — Group 4.307(1, 39) .045 .076 Weak effect
FCI Performance — Group 22.110(1, 39) .001 .345 Substantial effect
FCI Performance — Kinesthetic 14.709(1, 39) .001 .255 Moderate effect
FCI Performance — Individual 5.860(1, 39) .020 .108 Weak effect
Weekly Reflections — Group 6.120(1, 39) .018 113 Weak effect
Weekly Reflections — Kinesthetic 4.314(1, 39) .044 077 Weak effect

Note. Effect sizes from Cohen (1988).

Discussion

This section discusses the significant findings and their impact on FCI implementation and
learning styles. First of all, the positive attitudes the participants held towards FCI echoes previous
research that has shown FCI to be an alternative student-centered teaching method that promotes
student enjoyment (Bezzazi, 2019; Tica et al., 2021). The students felt strongest about being able to
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watch the videos at a time that was convenient for them, supporting studies that have shown FCI
learners value the flexibility of the video content (Abeysekera & Dawson, 2015; Green et al., 2016).
Even though students showed their appreciation for FCI, many of them were still unsure if it was a
better method than traditional classrooms where the teacher delivers the content directly. This is
logical, as change requires time, and many students enter the classroom with preconceived notions
about the roles of teachers and students. (Tran, 2013). Students have shown to have strong preferences
for the type of presentation mode in class when it comes to the course content (Bajraktarevic et al.,
2003). The participants in this study all grew up in Taiwan, which has predominantly fostered a
teacher-centered, test-driven educational approach (Chen & Tsai, 2012; Hung, 2018). It may take
multiple courses providing flipped instruction in order for learners to accumulate the necessary habits
and skills that are needed in order to feel comfortable with a different learning process (Chodura et al.,
2015). The clear structure and feedback in a teacher-centered classroom, after so many years of
learning, may be factors that some students are unwilling to relinquish.

In order to ensure a smoother transition from traditional teaching methods to FCI, the following
suggestions are provided. First of all, studies have shown that there is a strong correlation in FCI
between preparation and the overall learning experience for students (Ang et all., 2021). Therefore, it
is essential that students come to class prepared. Teachers can ensure that they are prepared by
assigning tasks that must be completed after watching the pre-class videos prior to attending class.
Tasks such as worksheets, quizzes, reflections, or open-ended questions are all effective so long as
they are directly connected to the class material, and they cannot be completed without watching the
videos first. Furthermore, scaffolding is crucial and it should be offered in two main forms. First,
scaffolding is needed fully in the areas of teaching and learning, including content, delivery, and
learning activities to ensure these elements are connected in a manner that guides students to
successful learning outcomes (Ang et al., 2021). Second, scaffolding is required to help students learn
how to learn in a FC. This can be done by clearly introducing the concept of flipped instruction with
the students and then teaching them about self-regulated learning skills, such as goal setting, time
management, and doing reflection. The teacher can even model these skills in the first class of the
semester and provide students with a simulated schedule outlining how to come to class prepared.
Finally, full engagement with the students is necessary at all stages of the FCI process. Constant
communication and encouragement are needed to keep students on task, and to evaluate how well they
have adjusted to the new style of learning.

The students’ positive attitudes towards their performance in FCI are supported by studies that
showed FCI promoted better overall academic learning (Ang et al., 2021; Carle et al., 2009). Even
though the students’ grades were not evaluated as proof of the effectiveness of FCI, studies have
shown a strong correlation between students’ positive attitudes towards learning and their academic

performance (Malacapay, 2024). The students’ declaration that they participated in the FCI class more
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than they do in traditional classes is very significant for two reasons. First, the MOE’s 12-Year
Curriculum guidelines specifically call for classrooms to improve the amount of active learning and
collaboration with peers (Ministry of Education, 2021). Moreover, we know that interaction and
collaboration in the classroom lead to better overall language and content knowledge acquisition
(Brown & Lee, 2015). This is an area in Taiwan that typically needs great improvement in the
classroom.

From the results we see that the students are still unsure if they prefer FCI over traditional,
teacher-centered classrooms. While, many students acknowledge that they performed well, they
remained hesitant to assert that they could learn more effectively in an FCI classroom compared to a
traditional one. Given that many Asian students have been educated within the Confucian heritage,
where teachers are regarded as authoritative sources of knowledge not to be questioned (Tran, 2013),
they may require time to adapt to instructional methods that challenge these norms. Moreover, some
students seemed conflicted as to which type of teaching method was more effective. This is a
teachable moment for the pre-service teachers. As previously mentioned, Taiwan’s MOE encourages
teachers to adopt more innovative teaching methods, such as FCI (Ministry of Education, 2021).
However, few in-service teachers are willing to make substantial changes to their methodology due to
concerns that students’ performance on high school and university entrance exams may be negatively
affected (Luo, 2018). It is essential that pre-service teachers realize the connection between their
enjoyment and success in a given pedagogy for changes to occur in the future.

The students’ attitudes towards the weekly reflections were the third section of the FCQ, and the
students held fairly positive views towards the benefits of the reflections as a whole; however, as a
group they showed a lack of enthusiasm to complete reflections again in the future. The students’
responses here are likely due to the time-consuming nature of completing a reflection each week
before the start of class. Their responses are noteworthy as they admit to the value of doing the
reflections, but are not certain they would like to do them again in the future. These results were
similarly found in Howell’s (2021) study on FCI who concluded that the student reflections showed
great insight into what they were learning and thinking about the course content, but that they were
considered time consuming.

In terms of the students’ preferred learning styles, we see a direct link between success in FCI
and having a preference to work in groups; however, less than 50% of the students in this study
reported being ‘Group’ learners. This suggests a misalignment between students' preferred learning
styles and the mode of instruction. A mismatch between learning styles and the mode of instruction
can have detrimental effects on student learning or achievement. Studies have shown that students had
better performances when their learning styles were matched with a preferred instructional method
than when they were misaligned (Bajraktarevic, et al. 2003; Ford & Chen, 2002). A challenge for

teachers is that the effects of the instructional method may fully depend on the students’ characteristics
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(Lee & Boo, 2022). However, we do see that group work is fundamentally essential for success in FCI,
and the participants from this study also agreed that interaction and participation increased for them,
and that this increase resulted in a successful performance in the class. If the learners do not prefer to
work in groups, or do not see the benefits of group work, then some training may be needed prior to
learning. Instructors may need to educate students how beneficial group work can be for acquiring
knowledge and completing classroom tasks. They should be shown a direct link between group work
and success.

Possibly the strongest factor affecting team success and motivation to work together in a group is
team trust (Shin et al., 2022). Trust is built on a team’s reliance on each other as individuals encourage
peers to complete tasks in order to reach group goals. Students who prefer to work alone need help in
understanding that the only way to achieve learning goals is through the committed work of all the
members in the group. However, students have reported that without close supervision by the teacher,
some learners fail to utilize role assignment to the fullest, and many believe that assigning different
roles to group members is unnecessary. This often leads to tasks being completed at the last possible
minute so that group members cannot review each other’s work.

In order to prepare students to succeed in group work, the Kéhler group motivation gain effect
can be utilized. The Kohler effect is a phenomenon in which group members are more highly
motivated to perform well than comparable individual performers are on their own (Kerr & Hertel,
2011). Each group is only as strong as its weakest member, and thus the weaker member should be
motivated to perform well as not to let the team down.

For the Kohler effect to be attainable, the following suggestions have been adapted from Kerr
and Hertel:

1.Increase the likelihood that the weaker members of a group feel that their contributions are
meaningful by implementing conjunctive task demands and providing continuous feedback
that asserts their relevance to the group.

2.0ffer encouraging feedback from the teacher that is comparable between individuals and
group members.

3.Ensure that there are not large discrepancies between group members in terms of ability and
knowledge.

4.Make all members of the group feel that their contributions are meaningful and identifiable.

5.Make it easy for group members to monitor and evaluate each other’s performance.

6. Support weaker group members by allowing them to realize that they can keep up to the
stronger students by trying hard and by offering them additional resources, training, or a
reduced workload so they can truly envision themselves keeping up with their team.

There were also weak correlations between Kinesthetic learners and student performance and the

reflections. However, since over 70% of the learners reported utilizing Kinesthetic learning styles, this
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correlation is less meaningful, as it may simply reflect the predominance of Kinesthetic learners in the
sample, rather than indicating a significant relationship between learning style and FCI outcomes.
Moreover, there was a weak correlation between Individual learners and student performance in FCI.
These results indicate that both Group and Individual learners can thrive in FCI, and that other factors
like motivation or engagement may be more important.

The results from this study contradict previous FCI research that reported a stronger correlation
between visual learners and success in FCI (Cook et al., 2006; Gunawardena & Liyanage, 2018).
However, those studies were not carried out in Taiwan, thus showing Taiwanese students may have
different preferences for learning than students from other countries, again supporting the view that
their experience in traditional classrooms could be the mitigating factor (Tran, 2013). It is important
that we identify students’ preferred learning styles prior to the implementation of FCI to help them
utilize those that will benefit them the most (Khan & Ibrahim, 2017). Using Reid’s (1987) PLSPQ is
an effective approach for teachers to obtain a preliminary database of students’ learning styles and use
the information for training on learning style implementation. The PLSPQ further allows students to
reflect on the approaches they value in the classroom and to increase their self-awareness of what
strategies they may need to enhance. When learners become aware of their own learning preferences,
they will work hard to nurture them, and when they become aware of their own deficiencies, they will
work hard to overcome them. Therefore, teachers need to diversify their planning and instruction in
order to meet the needs of all their learners (Rhouma, 2016).

Conclusions

This study shed some light on the effectiveness of FCI for pre-service English teachers in Taiwan.
FCI was an effective teaching method in that the students viewed it as an enjoyable learning
experience, they reported acquiring the course content successfully, and they viewed the video
reflections as a valuable tool for their overall learning. FCI should be implemented in courses for
pre-service English teachers in Taiwan as it frees up time for tasks in the classroom which can
replicate real-life teaching scenarios. The FLIP model should be adopted by instructors to afford
students a more professional and balanced learning environment. Furthermore, students who have
never or rarely participated in FCI need training prior to the commencement of the course. Students
need to know how to learn effectively as FCI is pedagogically very different than traditional
teacher-centered classes. Students need to learn how to be prepared for class and need to receive
constant communication and feedback from peers and the teacher. Scaffolding is also crucial for
students who do not easily adapt to a new style of learning.

The results from this study showed that learners who preferred working in groups correlated
strongly with success in FCI. This validates FCI in that pair and group work are essential practices
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that allow collaborative learning to take place. However, it was also shown that many of the students
in this study did not identify as being group-style learning as one of their major learning styles.
Instructors need to ensure that students become aware of their own learning styles and also the types
of learning styles that will benefit them the most in FCs. This training should come prior to the
implementation of FCI. At the school level, workshops should also be held for students to have an
opportunity to learn more about student-centered and collaborative learning. These methods will be
crucial for teaching and learning in the future educational landscape of Taiwan. The students’
acceptance of new learning methods will allow instructors the opportunity to implement pedagogies
such as FCI successfully as they will match the expected learning styles and preferred instructional
modes of the students. More importantly, these methods will align with the Ministry of Education’s
goals for teaching in Taiwan.

This study has provided valuable insights into FCI for pre-service teachers as well as the role that
learning styles play; however, there were some limitations to consider. First of all, a control group was
not used to compare academic results with a non-FCI class. Moreover, the data used in this study was
obtained through self-reporting by the participants. Future studies should include comparisons of the
attitudes of both FCI and non-FCI students and incorporate pre-test and post-test comparisons as well
as use qualitative results for data triangulation. Furthermore, the students’ future teaching philosophies
could be analyzed pre- and post-study to determine the success of encouraging student-centered
pedagogies. Additionally, the students’ learning styles were only investigated at the conclusion of the
course. It would be beneficial to find out what learning styles students preferred before implementing
FCI, and then try to determine if students became more flexible throughout the learning process in
terms of which learning styles they relied on. Also, students with different learning styles can be
compared by their academic results to determine if their scores correlate with their perceived
enjoyment and success based on their preferred learning styles. Finally, other variables such as
motivation and anxiety should be included in the evaluation of FCI to determine the strongest

indicators of success in FCs.
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Syllabus of Classroom Tasks for FCI

Course Topic

Task

Mode of
Participation

Communicative Students viewed a teaching demonstration video Individual and
Language Teaching and evaluated the class based on the 7 Groups
characteristics of CLT they had learned in class.
Task-Based Language Students participated in an authentic task-based Individual and
Teaching reading class where they played the role of the Groups
students and had to compare and contrast the
class with traditional reading classes they had
taken.
Bilingual Education in Students participated in a simulated bilingual Individual and
Taiwan biology class in which they needed to use Quizlet Groups
to learn the target vocabulary and Padlet to
present the target content.
Course Design and Students were given curriculum goals for a course Groups

Lesson Planning

and were asked to create learning goals, terminal
objectives, and enabling objectives that matched
the curriculum goals.

Using Technology in the
Classroom

1.Participate in a simulated geography lesson in
which they had to solve riddles that referred to
locations around the world. Students used the
online platforms Hopper the Explorer and
Padlet to present their answers.

2.Design flashcards for target vocabulary using
Pear Deck.

Pairs and Groups

Classroom Management

1.Design appropriate seating arrangements for
students and evaluate the pros and cons of each
type.

2.Brainstorm solutions to non-ideal classroom
situations.

Groups

Teaching Listening and
Speaking

Students evaluated a sample lesson plan for a
listening and speaking class based on a list of
questions given to them. Then they had to make
suggestions on how to improve it.

Groups
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Course Topic

Task

Mode of
Participation

Teaching Reading Students evaluated a reading lesson based on Groups
learned teaching principles.
Teaching Writing Students responded to an authentic writing Groups
sample from a junior high school student
practicing for their GEPT writing test.
Teaching Grammar and Students brainstormed a challenging linguistic Groups
Vocabulary structure for Taiwanese students to learn. Then
they had to devise both deductive and inductive
approaches to teach the structure and demo their
instruction for the class.
Language Assessment Students evaluated authentic junior high school Groups

test items in terms of the 5 assessment principles
learned in class. They were also asked to improve
any items they felt needed improvement.
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Appendix B

Perceptual Learning Style Preference Questionnaire

(Copyright 1984, by Joy Reid. Explanation of learning styles was adapted from the C.I.T.E.
Learning Styles Instrument, Murdoch Teacher Center, Wichita, Kansas 67208)

Directions:

People learn in many different ways. For example, some people learn primarily with their eyes
(visual learners) or with their ears (auditory learners); some people prefer to learn by experience and
/or by “hands-on” tasks (kinesthetic or tactile learners); some people learn better when they work
alone while others prefer to learn in groups.

This questionnaire has been designed to help you identify the way(s) you learn best — the way(s)
you prefer to learn.

Decide whether you agree or disagree with each statement. And then indicate whether you:

Strongly Agree (SA)
Agree (A)

Undecided (U)
Disagree (D)

Strongly Disagree (SD)

Please respond to each statement quickly, without too much thought. Try not to change your
responses after you choose them. Please answer all the questions.

Perceptual Learning Style Preference Questionnaire (Reid, 1984)

SA | A U D | SD

1.When the teacher tells me the instructions | understand better.

2.1 prefer to learn by doing something in class.

3.1 get more work done when | work with others.

4.1 learn more when | study with a group.

5.1In class, | learn best when | work with others.

6.1 learn better by reading what the teacher writes on the
chalkboard.

7.When someone tells me how to do something in class, | learn it
better.

8.When I do things in class, | learn better.

9.1 remember things | have heard in class better than things | have
read.

10. When | read instructions, | remember them better.
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SA

SD

11. 1 learn more when | can make a model of something.

12. 1 understand better when | read instructions.

13. When | study alone, | remember things better.

14.1 learn more when | make something for a class project.

15. 1 enjoy learning in class by doing experiments.

16. | learn better when | make drawings as | study.

17.1 learn better in class when the teacher gives a lecture.

18. When | work alone, | learn better.

19. I understand things better in class when | participate in
role-playing.

20. | learn better in class when I listen to someone.

21. 1 enjoy working on an assignment with two or three
classmates.

22. When I build something, | remember what | have learned
better.

23. | prefer to study with others.

24.1 learn better by reading than by listening to someone.

25. | enjoy making something for a class project.

26. | learn best in class when | can participate in related activities.

27.In class, | work better when | work alone.

28. | prefer working on projects by myself.

29. 1 learn more by reading textbooks than by listening to lectures.

30. I prefer to work by myself.
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Islands, Labyrinths, and the Minotaur: Mythical
Intertextuality and Art Therapy in L’Enfant Bleu

Te-Yu Lin”

Abstract

Belgian Francophone novelist Henry Bauchau’s L’Enfant bleu tells the story of a
young man named Orion, who is on the autism spectrum. Under the guidance of his
analyst, Véronique, Orion gradually rebuilds his connection with himself and the
external world through artistic creation. Véronique uses painting as a bridge for
communication, leading Orion into the world of art and enabling him to achieve
self-healing and personal growth through his creative process. At the same time, she
confronts her own traumas during this journey of art therapy, ultimately attaining
self-integration and acceptance. The novel centers on this dual process of healing,
implicitly conveying the transformative potential of art therapy in psychological
reconstruction.

This paper aims to explore this mythologically intertextual novel from the
perspective of art therapy, using the protagonist’s relationship with space as a key lens
to trace his path of self-discovery. First, the study examines how Orion transitions
from a normalized space shaped by social discipline and exclusion to a heterotopic
space opened through artistic practice. The recurring motif of islands in his drawings
embodies his attempt to withdraw from society and enter a space of artistic introspection.
Secondly, the novel’s intertextual engagement with Greek mythology—particularly the
imagery of the labyrinth and the Minotaur—sheds light on Bauchau’s portrayal of
characters delving into the unconscious in search of the origins of their trauma. Finally,
through an interpretation based on mythological structures and theories of subject
formation, this paper analyzes how Orion projects his trauma onto mythic imagery in
order to transform it and achieve subjectivation. It reveals how L’Enfant bleu
constructs a psychic journey from trauma toward subjectivity, and from healing toward
creation, through the intertwined narratives of myth and art.

Keywords: Artistic pursuit, labyrinthine mythology, self-reconciliation, L’Enfant bleu, Henry Bauchau
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* Lacan, J. (1975). Le Séminaire, Livre XX: Encore (1972-1973). Paris; Seuil; Lacan, J. (2005). Le Séminaire,
Livre XXIII: Le Sinthome (1975-1976). Paris: Seuil; Lacan, J. (1966). Ecrits. Paris: Seuil.



38 Kaohsiung Normal University Journal
No.59, Dec. 2025, pp. 33-48

sEE AR BARE NHYEES - MMVEAREEGES - HAReAE BT /AR MENAERIRTT - A
(EFHE RV AEE S » — L O B Pt AR S 4 Bt FEAY e 25E = - (Olivier Ammour-Mayeur
156)

A2 BRI T AIE ) B B OB - N BUMEREES >
i L AE E AL - S Al SR RS FAVAIB B ErEH > BE TS A
HEEWES Gl BHE B EEFEE LRS- F140 - chambardifié Z 1 5 Al
SREESCHY chambarde (#EEL) » BN EBEIEEREEETR - (HEEES LEHEE - £8
PH - BRIV E HFERF R M B S AR AR A - AT a2 B b s - B4
{EHVRES « | 2 BOYAPRATEHERENNA S TR —IBEA S 2R EREHIA
Xy ° (L’Enfant bleu 223 )

KE R TR I Fe BB 22 7 RN T ss B - $R At T —RoEhst S iV EE - [Hi5—
RIS SRR T ERIGEZEERY - RO - fEa &5 - Sl e ElEne
{F - HEE N HAESEEAN TE - Mt A —ERERUER - FHERANERE - fEEd
IEEAHEEEES R - MR EERES BIG I - B4 BLEENHT A EORE) - Ak 5EE)
sh S B ISERE - 28T - BDREANSE - BAIZA A —RE T P BRIRERER S REREIEM - fE
it A e S AR AE = YRR -

FRANAE IR R B2 48 AT LY 4GB 2 H > (BRI E Hp o (B0 A fdeE = SRR AV IR AR ST
B 8G &8F T4 T — B (S - SR JE e EhE (VR a4 - T/ IV N TR G R KHY
BN FE 2 SR AR PR, PR — R R R ER B R I e - SRR S0 - ANREE RN -

(L Enfant bleu 213 ) ¥BGARER » /N3 AR IBESBETE B CE R ZEHAYEE = - (A Bt g Rt

"NRVARREE G B CHIRES A REEE T NTERYEEES - (Bauchau, L Ecriture a I’écoute 58 ) X,
Hi#E G H OB S BT RFrhEAYES ) RILREEIE e AV (BN B B A 2 = E 8y
T -

B2 HI 55— BG5S RS AR i T Fe « BB » 482 S = AR
HC - EEFrAHM SRR - MR TR R T ARE > R T (Je) BEsE - TE
PBRRESCR R R E AR TR - A~ AR (on) - it ARBAAAEEIE A — A R -
Vit AR B — 2T Y220k o B T3 (U T 3 ZE8H —1E B TSR AY R HEE M - (Henrot
100)

— - WERENERSH

BRI 28 e B — R - AlE—(EREREE - A2 — (SRR - dEEERAIZ]
SAtF - BEAME CAHRRCHIEE - EEMBEEE MR R AL - AMaEE
B E SRR T > MU DT > RIE YIS SR pral & BV A E T B — R - 7Y

 NRPTERE RS A A AIRIET > 140+ chambardifié (I#2+(EE ) , débilancolique (JEfH+E
&) , malheurifie (“R=2+{#F1H) | brigandoragé (FHE+EH)) - A SCHIEE (RE T LIS L 1Y
BRE > WEESETHRICGEANS TP E BBtk -



FESML ~ SR BOREARRIE T - (B INL) ARSI LB fAE 39

B BOE NERKISEI ENSS > SAERE ARG BT - AN EEFRARE - It
e ER BRI B ALLER PR B 22 B B AE (T2 & ) (Mille Plateaux ) #L AR 2L " 73
24534 5 (schizo-analyse ) » {AEICAEERR A —ME T EfuibivES £ - st —m T iy
s (BRED - R RSN TEERTI S - T ERA R E S 5 - SRERE

Rt MREAENMEN EHRREER  MMERRREE - (B —HREOPR R ERE R
YR PR - R N SIS I EE  E HEE T RS — 2030 reyasns » vk - |

( Gilles Deleuze and Félix Guattari, Mille Plateaux 27 )

AfELAEZ ARG (Georges Braque ) 1)—F%5 (55 1F By INRAY B B RS © T VB TR
HYEE - BEEE > FIREFS | o (L’Enfant bleu 9) Fim¥HAESUE BAZMN S - SAMEE T F
BUE LRSIV IRERBECEML T UV E VR ARG R - S HoBIE8 0T rTeE - #F % atan R B
o BRI I F e —fE T R AR RIS K | (Watthee-Delmotte 47 ) R R piiEs 13
HRERR BB o T SR SRS (E i - BHOEIN S - o ITEHY TAER G — R E A AE
HIBRER » BN HINAE 2 Hr a8 T B AR [E1E - DVH BT Bl LE50 IR - o ABl 2 — A PREEE

"R — SRR o BRE TR (R AR BB ER | - (Henry Bauchau, Heureux les
déliants 94 ) FEEAE Fe (LR R ERE S (EAE T HRRAVENE » RIELHATRT DUT i Ry Tt #0525 B B
FZ20'E bt BBl T sERTAYIES T, (grotte préhistorique ) ©

Sy (BB FERbg A R S A\ YRS BIERT (Orphée) - SEZABRIEMII R E IE HERAT/ NS
oo N BEAZOER - T 2EEAVE S ZAMEEEPIREIRE R T B2 A a8 R B s fir 1
s VIR A SRS - B BIEETEE A\ T HEAR T BRI S - A AR
iRy AR - WiEEEYE LT W 8 ENES R - BAlZ
HEBT AR R EZER RS  NEAE— RV AY) - B fREAR L - &
BRI AYIRETIER - ek T — 25 RMEIEE - Uitk 7 R A=
FRERb o Betz o MDAV TEER - MR RIERT—BET e pl 7 — 8k IR © BRI 32
KRB SEAE AL 28 2 o T B 22 B A NGB B HT B SRR Y PR > R [FI R
B R R IR R o B A2 NP B -

= REREE 0 RRERE

AR B IEHT R NSRRI AR R — TR MY B0 > A —(E B AV (iEE S 5 T RN
i R IR Z T - R EENESR - #EENs - REl—EAeFaEE - B
ML LRSS NIRRT - mball - 308 - RimEEEREI582 THYEE » fEEE
e MES AR - BT DUE SR A BT o RIUEPER © o B E it ie il
PR - AR ERE - (B ER E AR — Al - HAE P BRAR A (ER-RAVELS - 2

° HEEENEN RIS E R EERET (Gérard Genette) T - HE ASCAZ FIHURERE (Seuil) - FEIBERES
FIRMEEHTER > RIFEHES EHEEARRRE - (Genette 27)

T BRI TR — % BERREE - AR BLITR - HE— /MRS
AR -



40 Kaohsiung Normal University Journal
No.59, Dec. 2025, pp. 33-48

LR R IRE ST - IRAIEWIREDGES - REEL - BN ZFEEEE A DA EN
{EBEFEARE 7y ] - MURERERE AL - £ B CAYESZR EOR - MEATERE - syt 2k AE K
B e /NP AL B R SUER SRR S BRI RS Ry T RE TR 9
R BB RAE - My E RSt 23R —RER - WA SR OEET - EEE
NEEEBHE CHRATIT - 15— RES A F —(E R RAEARMRAT TR 0 - (L 'Enfant bleu 82)

B2 % DESEH O ARG AR - SOESRIE CGER A - WESE A a T HA
WREAATIESK » M EsT 2 BRI - 2l R —RES0 A I S A E i - FGEEIEsUR(E
PR E RS ] DU R A Z 08 G » FEA IR S - 2R e e — B 1 - el dh i el
IERFEEMZHIROTS - 1 HfEEE et 3R B Zae SR g ok s - B EHEsRE -
FEF— RO B IEZ & > RETHIATENRZ LD 5 [ SHEAZ R = AR -

R EREBF AR I E AN ] 57 - AR B & R — L8 s > fAA
OIBRENE R EE BN E R ERARE - PIfE T T —RREM BN A EEH 4 E - FER
PR AR A 2 [ S = RS o s R A IRBRAVEES: - e B A SRRt -
BRIz — iR IRE (e R Snrig s - R E RSB R T EE A2 i
FERE

il

\nf

BAlZ et > AP FAF kg ekl mFR2Y oG o
Bt E BB E S LR e e ke g L7 ke
ZHAEFABRIAPERLEI GHFIAR? N ne 1o (LEnfant
bleu 42-43)

HEREEVERRANEZS RS S EP AR - WEEEELME - K
AR —EA G S sE B ERERE - ST - e R TR EERS
1 HAEHT DR EREE AR « BAIZ et e LIe T - Bz A
EYEEER o ST TP RVEEEERTE - Wl - A EEBURTN SOP RS - Ui — R R
TaEnie e H B SLENEF 2 N —_ATEERE L - PRI ERT - SRR - 450
T EECRSE - SH EIRBEEYE - B SR EEET - SRR AR
Z o MAEARIREEL T R IR AR NEE—(E 2 N — B A AVES TSR - 55 L 3K
FY BRGNS T A AL PEBIOR SR P& TR TGS - (R - 2R thi R — A RHEARIYZEH > —
TEREHYZER] - REBRRANBERS  WHEEARE - DREREE -

B/ NR TP ERES [ T R B A B RS iR AR > ETHET T3k - fEAm iR Et b
FEEEAN(SEER (Dedale) 2B THYZRSE > DU PV S RGBT RHER > fIE—EeEk "7 F
B (lcare » BIfSEERAYR T ) @EEHEE TR > DIEHIEEAF S MRS - AL
RS SRR AVENAK Ry i8] | © (L 'Enfant bleu 50) TEERERUIT - ZERIVIHHIAS AL - HIREEE
ARSI - BT RAGR L N BBYIMIEIRE T MR © NIL - =Rt SRR 5
THEHE > [N AHEBEEILRREERR AR - il (B NMZ) o SR ERBETHIR
HEEMR - @EERILAME -



S ~ SR BOREARRIE T - (B INL) TFrRumHiEE B AR 41

B2 KEEPEEHT ¢ BfadE PaYIZE

— WA IR NG (EEUINZ) R HER TRt - CHERPS KR
FHEL (Minotaure ) FYFHiEE  ZRMMT » (ISR ZAIHY/ NG B RELUE fieh - BCEHEE T &S » (B
B/NZ) TFESHAR—EESCEE A TE S ST e A B ARIIARSS o - SR EERLA H
TS o R E A AT AT DA R (B 3 S YRR ¢ HEERY B RE S SR
R SRR - 75 (BEE/NZ) o HEE I R A AR R B (i A R « 1R s Uk
BRI - S ARSI (GE L E S RAV SR, BB B e ATy -
SEREFEIRCH L R EAEF - | (Henry Bauchau, Passage de la Bonne-Graine 20) ZFESER{AE/N
R BLRE A T SRR » iE R TR AR RRE - 4P A DUBIIITSE o TR B IR T

(BEfVINZ) RHEEm e MY 7= o R EEERE R T v AR BRI B R B AT
TEFITAE - WATLAZE AV Z FEIHIRA (4 » DAtEERY Y CC B R AR AR SR -

— » REPREFEKE

SRR e S BE S BRI e BRI ERITHA © E %% BN B E e e IR (R 2
ORGP BT T ALY - SRR W st o] DA Ry T A 2 [l ig iR - #5 » SRekle
VT HIEE R R B Z RITEA B RO © (E R T Hkah JE re sl SR nyACSH - F i RCIORSE e &
HTHITEE - SEEEAIZAEIEIRY TR | | PRI veAs ARG - SRR AL RSB G
B 2IREARH | - (Henry Bauchau, Passage de la Bonne-Graine 120) [ifisrde ve Ay fHzE R Al
REESCHRVEFE - B tshitR 8 7 O - B BEAIZE T S Esh e PO A2 2 T
FE— BT I LLEIRRE - DR R T RACH » SN - TR B TR R > $2
NE RS - IS IRR S —(E 5 - (L’Enfant bleu 48 )

TR e iR E T SR et E (E T AT e R T RS SN
LMD LTHE % - MEEE B AR ERAVAE /T - THEa e v o] IS 2 B 25 [ 55 -
TLAISRIELEAE ( FFaE = an ) (La Révolution du langage poétique ) {5t > EESHYRLIREA HZ
5t 24 (le symbolique ) » B &—THATES MY - BLRERGHREARY " 2FR55% 5 (le sémiotique )
SHIS - BRI W ~ 62 ~ IBEURE) - AR SRR B Y RSO
o HIL - T EESE ) 2D EA MRS - NMERSREEE B R EAYREE - AR R &
VBRI IRRE - BBl Sl - 2ECE T BMDIRE ) (fonction maternelle) - £ (BE /)N
%) H o ERRE s N E A AR » ARG T DRSS - By = B

b A=A IR B E RS R - UEREUINR ¢ (ZEEYE ) (Antigone) ~ CRUBAYEREEIEET)
(EEEEEIEBUMT-) (Diotime et les lions) - &% T sE =2, (Trilogie mytholigique) -
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HYTHiEETES | ) |, These de doctorat de 1’Université de Lyon, 2022.
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“The Ink Roller” as A Performance Art Experiment
in Ink Art

Po-Yuan Chen”

Abstract

The development of contemporary ink and script-based art has entered a more
conceptual and action-oriented domain. This paper delves into the practice of “ink rolling”
as both an artistic and curatorial approach, analyzing its internal logic and artistic value
through the lens of performance art, corporeality, and temporality. Key historical cases that
integrate ink, handwriting, script-based and performance art—such as Wang Peng’s 84
Performance, Song Dong’s Seal Printing Water, and Qiu Zhi-Jie’s Rewriting the Orchid
Pavilion Preface a Thousand Times—are examined alongside more recent works like
Zhang Yu’s Ink Fingerprints and Shi Jin-Hua’s Ink Action. These works share a common
characteristic: an inquiry into the very nature of artistic practice itself. This discussion also
touches upon the myth of Sisyphus, particularly in relation to the Eastern cultural parallel
found in the legend of Wu Gang chopping the laurel tree. The 2022 curatorial project The
Ink Roller: A Performance Art Experimental Field and the artistic practice of Lai Yu-Min
are presented as case studies. These examples demonstrate how rolling ink not only
continuously redefines and expands the expressive scope of ink and script-based art but
also transforms it into a participatory creative process. This approach seeks to sustain and
reintegrate the dynamic nature of handwriting, emphasizing both the active involvement of
the artist’s body and the shifting subjectivity of audience participation. Ultimately, this
paper proposes ink rolling as a contemporary expression of ink and script-based art while

exploring its role in reshaping the concepts of “ink” and “handwriting.”

Keywords: ink roller, ink art, handwriting, performance art, Sisyphus, Wu Gang the Woodcutter
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Digitally Auto-Compensated Sub-Sampling PLL

Yu-Lung Lo'* Tzu-Chi Lin®

Abstract

This thesis presents the circuit design and layout of a sub-sampling phase-locked loop
(PLL) with digital automatic compensation functionality, implemented using the TSMC 90
nm CMOS technology. To address the issue of squared noise gain caused by the divider in
conventional PLLs, a Sub-Sampling PLL is employed as the primary path after locking.
The charge pump is designed for low power consumption. Additionally, a digitally
synthesized automatic compensation circuit is implemented, enabling real-time judgment
and compensation based on the current output frequency band of the voltage-controlled
oscillator (VCO), ensuring the output frequency precisely achieves the target value. In
operating voltage of 1.2V, with a reference frequency of 75 MHz and an output frequency
of 2.4 GHz, the circuit achieves a total power consumption of 4.2 mW. The phase noise at
a 1 MHz offset is -110.2 dBc, the root mean square (RMS) jitter is 1.76 ps, the chip area is
0.81 mm?, and the core area is 0.0734 mm?.

Frist will exploring the fundamental architecture and working principles of PLLs, as
well as the key factors affecting their performance. Circuit behavior simulations are
conducted using MATLAB Simulink, followed by circuit design using Hspice. Subsequent
chapters introduce the proposed sub-sampling PLL design with digital automatic
compensation. By leveraging Sub-Sampling techniques, the design eliminates the phase
noise induced by the divider after locking. Furthermore, the automatic compensation
circuit, designed with a cell-based approach, ensures proper operation of the circuit under

varying conditions

Keywords: Phase-Locked Loop, Sub-Sampling, Low-Phase Noise, Low Power

Submitted: 2024/12/27 ; Accepted: 2025/09/25
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32 AR IRE b

2326, 234G, 236G, 2.38G, 2.4G, 242G 244G, 2.46G, 248G 2.3G
3 (dB20)

-20db
-40db

-60db

-80db

-100d]|

-120d

" '2.32G 234G '2.36G 2.38G  2.4G 2.42G 2.44G 2.46G 2.48G 2.5G

i R D AR Y B 2B e 2 — » B 31 RN MHIENE - HJREE)
(RMS Jitter ) Bilig¥ig$:1E) (Peak-to-Peak Jitter ) {5437 Ey 1.76ps B 10.4ps - & 32 A ANTEES
Ha ARG e - ARG o] DI A (B AR SRR ERIRVRE B 00 » B 33 REERGERESTIFE
Ry 4.2mW 1y 73 il

33 Yykeso Al

Thte (mW)

EVCO mD2S mDIV CP2 m Others

= - FRRLER

A AT RS EER T ER A IERRE A (Figure Of Merit, FOM) » DA IEERCHY A F 14
FOM AR A (21)  DUTHEREIE) R IR R T 26T - &R AEt e EEiEE s —
R AEERES B FoM, AT (22) > WELR SRR bR -

FoM; = 20log () + 10log (——) 21)

Area

FoM, = FoM; + 10 log (22)
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#2
Rtk Lbi R
This work ISSCC’14 SSC’17 MWTL24[ SSC’18
[18] [19] 20] [21]
Process (nm) 90 40 65 22 14
Oscillator Ring Ring Ring Ring Ring
Ref. Freq (MHz) 75 26 24 50
Output Freq (GHz) 2.4 2418 1.2 2.4 2.5
Ref. Spur (dBc) -41.5 -75 -57 N/A -50
RMS jitter (ps) 1.76p 3.29p 1.48p 1.27 4.71
Phase Noise (dBc¢/Hz ) -110.2 -90.43 -109.4 -111.14 -101
@1M @1M @M @100k @10M
Power (mW) 42 6.4 19.8 8.2 9.7
Area (mm?) 0.073 0.013 0.6 0.025 0.009
FoM, -228.85 -221.60 -226.90 -228.80 -216.70
FoM, -240.22 -240.46 -226.12 -224.82 -237.16

& - f55m

A {EH TSMC 90nm CMOS #Ipk5e pl s asa T Bl sy - sat B3 B Bhl{EThaey XX
HUBESEAR RS © SE MBS IS TP BRI e & B e B B A AR P T BV E I 2 - A SRR
TR SEAH AR S A Ko B E (R Y £ 2RSS - WS SRR pR h By SR B A TR DRERSET » DU

Dz PR AERAPANF AR ERA - —2 D DEERGTHAE - IEAN BB &R ST B B B
B EERS S ERES ATRIR S RIBA IR Z S i AR B B B T AT B - W CRim (L ARRAEAE
SRS BB B N RS AR B H AR o TER(FEEE Ry 1.2V 28Ry T5MHz » s
Fy 2.4GHz » THEIEFERy 4.2mW - AEAEEHAE 1IMHz 1 f3-110.2dBce » J7E9fRRE & 1.76ps » &
F i 0.81mm” > 10 [HifE B 0.0734mm” -
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PLC Programming Implementation and Impact
Analysis in Industrial Automation Control

Wei-Lun Liang'* Liang-Chia Cneng?

Abstract

As modern manufacturing strives for higher product quality and lower production
costs, industrial automation technology has become a key driver of industrial transformation.
In factory production, many operations are highly repetitive and independent. By replacing
traditional manual labor with automated systems, companies can not only reduce labor
costs but also ensure consistent product quality through real-time monitoring. As a result,
the adoption of industrial automation systems has become a crucial strategy for businesses
seeking to enhance their competitiveness. Early industrial automation relied on physical
electronic components for control. However, this approach was time-consuming, inflexible,
and difficult to modify. Once a system was built, any circuit design changes required
replacing or adjusting hardware components, making maintenance and upgrades both
complex and costly. The invention of the Programmable Logic Controller (PLC)
revolutionized industrial automation by addressing these limitations. Instead of relying on
traditional hardware circuit designs, engineers could now control industrial equipment
through software programming. This advancement not only improved development
efficiency but also significantly enhanced system flexibility and scalability. Today, PLCs
are widely used in various automated control systems across the industrial automation
sector. This article explores the core role of PLCs in industrial automation, demonstrating
their applications through a fundamental example—the “self-holding circuit.” Additionally,
it examines the broader impact of PLC technology on the development of industrial
automation control. Through practical programming exercises and case studies, this article
aims to provide a deeper understanding of PLC applications while exploring future trends
and challenges in the field.
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T#E®E (Industrial Automation) [1, 2]45HY2 Rl SE 2SR T iy \ & iEiE
TERGEE TS #2324 B S B A R A BRI Rl - fE S 2 R 2Rt P AR =
P T SEIRIE IR A TG 1 75 SRR RS T2 R A BRAZE ] 2450 0 BB A 13 B B b SRk -
FEZ BN LB RE LTy S » TSPl B B bR E O R R B EE SE R AT BB AL
OER o B TEZERIS B B LR T FEAEMECR TS LAE i H B ERETT ~ 271 dndn
B o AR o S SRR R P TSRS A A o (R SR BT - WREHE
TR ~ Wle ~ TEAFEEARNUAESAI AT EIE T =0 DIARO R A FIEIEI AR RA -

AR A LR 2s (Programmable Logic Controller, PLC) [3, 41— Fit L2 HEhL:
PERIRVEL I EET45E - HEZ P pEiEes (CPU) [5] ~ 5diEde (Memory Unit) [6] - ZE#R R
T 2% (Programming Device ) [7] ~ By A Eadifig; H 3225 (1/0 Modules ) [4] ~ ZEJREEE (Power Supply )
(8155 4H &R - {F PLC 11> 1968 443 B DLAT - & —(E ¥ HEM L AR B EM R E ETE
G ER[O)HET HEENY - MR RE N IR H IR R H B R RS I L 24 HIE R E i Bl i
FEEZRAAEMED - BIEA T PLC 2 1% » AIATSeRE BB $H AR ~ BERE 244 5 PLC 122X (1%
Bl > 55 ) - FREEUR A PLC #e5E 1 [10] - BB EARR 2 SR EEE TaR5RN PLC e
W A S PLC ERESAI AT AR R S 8 5~ RS R RS AV EE B - L - ke 1
Fim > & EERSARIEA T = > BT A REUR R AR E -

1 & PLC N ETHEAE R YT X 2 PLC ZIE{EHifE

HAGER PLCHESS

SEEL: SER2: SEE3:
Bl ASae ETIERRR SmHER

PLC HYEEIERAEAIE 2 - e (BER 1) > PLC FRas AlHE L pr i 2 S MRS AIFERE -
REE iy ME BRI » PRUIES NPT AR (E 5% > WA AR AW E SRR BT 5 LIRS R 28 -
ifiFri A ZE PLC RIS 5E 1] UK A BCHISAVIREL SR - B140 < JRE - BE) ~ REFEE
o] DL S 5 BB AT 281 ON/OFF JRAGHIHAL (F 55 -

HZ (P8R 2) > & PLC a3 AS9RR - (FERIBTHSEATR A Z PLC e AV
2\ > BIHERIRER? - Zest A A Z (ST i E RO - FAE R ER Y  (E9T - /&% (B
B¥ 3) » DUFT A S SR ARAE R S AERL R R 2 SR » (I © EERSAVBARA - SREE S HIIRIES
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BE > N RSE URIETHERY LAFREETT -

S TRZAT AT ARSE T /ETH HAYZR - BT4miHHERY PLC 250 - Jdme &SRB L
AEERRR - MR E R B AR B AR RS > (515 PLC =RV e EAE THEE
HIHIE P Ry R AT BB — B - A #E PLC 75 T3 BB biflsiis b A HE EEAYMAL - A
SR M EE R T3 H BT R PLC Efﬁ%&%ﬂjzr T MERAEERY PLC f2
AZMAERAEE —(85C B dmiE PLC RN IFRE - PRI ST PE BRI o DU
PLC {riBeERAE K BE R 515 < EH’%E@?}BEF%‘*%E’J%&?— %f%%ﬁi‘%%ﬂ‘ PLC AN T3
HEIERIE R ACRBE -

8 - TXB8LiEHTHEEa

w2 B FETTA e A BB EIZEmIESE T o FIEa T
NO TR F FFRE (Normally Open) » 7 HZGIREE T 2HENMFGIRES < K2 - NC TR
REEFAFAR (Normally Close ) » 71 H #4IKFE T HI| 2 BLmESIAEE - 42825 (Electrical Relay ) HIj
{8 o] HH T Bl 2 A N > BE S B R 1T [ B o] e K B R 2 RS BHRRAY E
%mﬁF HATERE TR HEhHET - ZeineE - SRS E -

BN TIEFI - 4018 3 R BRI A4 (i AJEES ) FOWZs] 2408 (B RS )
ﬁﬁéﬁ& o TEMEAZE i B — (R0 5 R 4 2 30 NO ARERAYBHBH T - #247 - NO JTff:
T HBRERI AR BEE I S AR AR BRIV IE I N R A A 1A NO Jef[RIE 3 (a) |- &
FEEETER L 0 S ERURSIRAR GR IR S & AR — MRS [ ) - A2 2408
FEAEE > WK LED fBise > FE 3 (b) -

il 3 AEAE AR TR B

(a) (b)
# N N
i P P
ilf |ﬁj§ LED(NO) é v L&%;DINW %/\
2 _'/l.?/ |
&
N

" = 1 B Tl
il = = = =
% = ] s o1

HWES o T

NO Jtff: ~ NC JeffEadisaas/a) PLC R E Sl L o i s BTl - IS > HEH
HEFHEY PLC T R HASR Ry ¢ B ARERE (X~ Bitifess (Y) ~ WElEBI4EEE: (M) ~ k7R
s (S) - atiias (T) - 5t#Es (C) - BREFES (D) RlEFs (VM 2)~fEE (P>
FE (K H)-
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2  MEXPEBRBRIFERZ PLC BHEMN AR ELEERIE

— MAREREIEBENAX

BERTEMFERGAEEN EWE N TR - BINREE RS L5 I Y [ A e F AR
N o EREREHNRIE SR ACHS PLC M2 vy - Rl s ARRGat 1 - ARipe L
45 FAVEIPUER - It AEER IR —E @ E TR - SRR TS -
PR 2R H AT 4R i 17 PLC PR EfE Ry )74 -
1323 5ARL Online PLC Ladder Logic Simulator: Learn & practice coding! 4gu5[11] - F[E 4
(@) RE A N TR AT Z e iRy 44t (Name) R HAURE (Type) 1% - Bh%2 Submit »
R eI{E e 7 (R el B E ARyl - B h FT e SRR G oot - (E2 2HNG
T3 0 AR EEHERA N T EG LT B E R E - BE 4 (b) > BHEA T
HIE G LTl - RigRpk Block properties #1%5 » HAH HBEIR RARFR AT 2 TARHYAATE » 175
TR E FEG LT 2 B -

4 FEHTBEEAIA A LA ST PLC RERRIE AR X
- Bl < ?2iHO-OmEEETH

4B

Name Type Value
NO Bool False Dra3 element From the toolbox...
NC Bool False
.onto th =

I W SR !
L AT EE @ @ know where to start?
LED Bool v Submit -
(@ ABOUT [ CONTACT SUPPORT US ON PATREON © CodingPLC 2024

Block properties

Output parameters

LED 2B IRTfE G

o) 16 ‘0
(AU

— - BRFFER

HfRFFeEES (Self-Holding Circuit) 7R H $HEERS > J& H BR800 — IR Fy BB ZEHIHAS
BEERAEGIGEE - HE R e N B i GT - ST R R E R R - BRI RE)
ANERE RS - EHDTHIRE R R B EING - B E B EIIERE 1L SUERERSE AL - 2
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Tl T ORERF ) AR AT HECRBA S E A AEFE AR T BT E MR L v FEOMIME: - Rt SRR (AR A
GRS I E I TR I

B IRFFERREE S IEM TR AEZ - FrolE e R Z AR P RUIR AR SR AR T TR ED (T
filfEEEs > PR ERE) - WIS - ABSORBEENFHEFEE - BB ME
AIRMERRMEAR  INRIETET T S Ay T SElE B2 21 - 72 PLC SUSAVIER] o - B IRFF I E i
A HERsEriR Ut 2 — - HEBEEGETMEA R TE A B EHEGERAE - ARt
TRETE AR RIRRIRAVEETL - NIE - PR AGEAR B (RFFEISAVFHEER - NMERRPIEEER
PLC BiRH AR MER - FHEEABLAMREEFERA S A EHIEE -

LUE 5 = B frFFEERS Ry - HEH 2 EpslE - 418 5 (a) Frr - AEORFFERS 575 —(E
FILEY NO Jeff ~ —({EF8arHy NC sTitEd—(Ea R B Eifp - & 5 (b) R FIHEHLR L PLC
FERBIE RS AT L2 PLC [ERSEITES - ERIEESR O = AmiPigit - RIAehfT PLC [EiBEFE -
MEH A HE— 2SRRI RS RARRIL R 1 - [ 5 (b) RARMEE 6 Ty X R5E - MIE#
F PLC FsfftbiEefias (PLC Ladder Logic Simulator) iy - S AH SIS s /e (HIFTSIT I Z R0 F
ARRE - AIREEEZ T » G EsZ o TG 18 B8z L X FF5% > AE 5 (b) NO JTiSIFT »
AR NO T IEAE HREEE » vl e B AR EE THRAR - th o] B REREEE XS vl TR -

W5 PSR (a) TR RILFHETZ (D) PLC BEBREX
(a) (

mnn b)
il « BELK?
© 1 +-O--O- - £HEHE T H
— /’ g

|
N
9
2
1 3]
(X%
)

Nam Typ
NO Bool False b 4 NO NC LED
NC Bool False \I—(
LED LED Bool False
= ,am= (4R F=)

)] LED LED

— u

R (NO)

L) > JEILAY NO JTi-BUEIIHY NC JTEB NIRRT - FraEEs P Ankfanay e (B :
LED #&) #AESEIRMLE - A EBILAY NO Jit—&E M8 - FULAT S Ay B ZVIREE 20
2> [l LED J&is n] JEFF BRIRMLE - T 23R SEREIRAR - R > RIFERAEILHY NO JTrFWAE s A
HYEZGIREE > LED JE{RES n] RS S B IR AL IENE ERF FY 2 IRAE - R - — B BTAY NC JT
P2 sy - AIfHET LED J& 2 BIFRi Pl - imiEek LED R0 - A2 BIEEREILHY
NC JTAWIERIFARY B ZIREE > LED Y& KEs B AP E 15 B R (B R SR R P OROROIR RS -
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H IR FFE R Z IR E e

B (E ZAIRAR) | 2BES (HZVIRAR) | FEOR
Mg (BaE) | Eps (E2NNRR) | 7ok

Brirs (HZNIRRE) | s (BANIRRE) | ok

B (EIZGIRRR) | Bk (1) | SRR

Bt (HZNINGE) | 1EES (HANIRGR) | HEH

HFEMIHIBARE LS B PREFERS I AS T RAVER - el R Ium it AR iIReE - EREh
—HRER > EAERT (B2 KBHMREE) o BLF - BIEERENSBE] - SEAEr URE S REED) © K
Z > —EREFEr S g h Iz BREHE T - SEr TRHE L) o B - BEEHEPE] - #iE
FURE G R E LIRS -

= BiTEl

6 2 I E IRFFERRSTY PLC [ERRERE NI THVIRIERE - S e T A e Hy S S ]
ARRE  AIlE 6 (a) AR @ Ry—{E = o2 8EES © 1Y NO JefF— SR “NO” ~ J81LAY NC JT
PF— AR NC”~ DU =R RS Y NO JTif— QSR “LED”» B it B ZIRRR » AFR{E By False -
FHH LAY NO JTAFEL4E B 25 Y NO JTAHE H ZIRRE T R BiEs » S AR R BG BRI Y BT YRS
Rt LED f& = SRAERGIRAE - BERFERIE ZARMETRfy False » FIF 4B 2 HY NO JTif—1R5kE
“LED” » RRAMMESTURALREE T -

EREBEILA NO JTit - HIRATME T B E & True - JRRIREEUARY B ZGRREET T
[ Ry PR AURE - A& 6 (b) Fom o HFYEIIAY NC JTHMREEREN 3 2VIRRE CHEEREIRR) »
DRIBL BT i A ~ 250 LED » [EHSENG - RN Rt & AR s AARIE T - EEEREOR
SEMEANS WS [P NO STl - BEHR BRI (M EEBIZE R True) > AL
B AU E ST NO JTif: > RIE 6 (¢) -

FRE 6 (d) > REEILAY NO JTIIRIE R ZGIRRE - BITRHATAMME T B &[] False > (3 HL8E (0]
BTRRRIRE o (R R ERACE B E RS TP Y NO JOfF > PR B 4RI T AR b5 Ak s R 5 4
EEES Y NO JTif - (HEHAREEMERF PSR AR - BERFARARME T4ERAE True » SO AAE
LED - (EHARFFETIESIREE -

FALE 6 (e) EMEBIEILEY NC Tt - BIRHAMETEIZE R True - JREGREFAAYE 24K
REMETTE R ((EERRETIRIURG - LT ALRESRE ) LED SR —EERIRHEUIET - N B FARA
RIS TP VR T - RIS SRR RIS KRS [ FE s Y NO JTif - S s Ss Ay NO
TCIHRH R IR RS BURE - B AR{E 5 B S Ky False - RERHIRREERUMAL LED - [ 2FEREIIR

FE o
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FLE 6 (f) REILHY NC TTHWIE K B ZNIRRE > BIRHAAME T8h8 5 (0] False » [ HEE0]
TR o N EMRE UM AR L5 5 [ a5 1 HY NO Tt - HAILHY NO JTif
EAEETESIRE - RILAREAS R L T ETRR AURE - (15 LED MEREEAERFOEMESIRRS -

B E Ao e AR PLC JTifsh » A ST PLC TTHARHEEEER T PLC
RRHEETE T o BATE RS AT AT A0 TEARS - 2R R e TR PLC [StsiE
Sl AT > B0« FEEH T EE B BRI A i B R AOR YA 5y B [12]) - ARt BT
Phery PLC #25([13] -

6 HERFFERIVIERIERA (FUT PLC REBEEFLR - I 2 BIEPR R & )

(a ) Name Type  Value (b) Name Type  Value
NO Boal False ¥ NO NC LED NO 0ol Tue 48 X NO NC LED
NC Bool False \ NC ool False \|—(
Bool False LED ool True
LED LED

oo

LED

(3EBE)
NQ NC NO NC

(NO) LED(NO)
iz iz

LED LED
(4EE) LD ) -
Ny,
7
(c) Nam. Type  Value (d) Nam Typ Val
NO Bool Tue 4@ ¥ NO NG LED NO Bool Faise ¥ NO NC LED
NC Bool False \l—( NC Bool False \l—(
LED Bool True 4@ LED Bool True
LED LED
fi il
()
NO NC NO NC
\ : \/LEZ‘)(NO) \ LED(NO)| L
N N
LED LED
() LD ) LED
S N S N
7 7
(e) Name Type  Value (f) Name Type  Value
NO Bool False NO NC LED NO Bool False NO NG LED
NC Bool Tue X \ p————{ NC Boal Fal b4 \—{
LED 8ool Fal LED Bool Fal
LED LED
nn il
i it
(B75E)
NO NC NO

/ NC

T 1 LED(NO)’

(NO)
LED J

LED
(5880 LD

SERE
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E2 -~ PLC EME G515 < RIRVEERE

EWCE—BETT PLC [EREIRE A il s < Z MrEEREE  Ain 2 EE T LERGA
PRAEIE 4 ML BERS T2 PLC 4RiHikas (WPLSOft-ASZ{# ] Version 2.52) [14] -

— BRZPLC EiBiE<S

ERERE AR PLC f25 - HIDRERIE, DUSIEE 254R _E4RiE PLC [BEBEIE EIN5EE
PLC 4riHAG IR i ELREAREEIE RREIS - N A] JerE FRfE Satat 280 PR IR IBE - 215
CHTAFRAER  FHS RAR 2 2T - DU R AR i A TS S ACEIL B IRFFERESAVIRIERD -
e EEGEE - SRS S HIE EAVEA T -

#£2
PLC fa <Mt
ik AT
LD | (FRIEBHRBAMGEE A —{H SRR AR A A2 B HERE
LDI | {CFRTEREERAHAAEE A — (8 B RR A 28y i A RER,
AND R P — (i Bl 2kt
ANI e Rl —(E PHREES
OR (R — (8 i
ORI FRFRALRGE —{lal H PR,
ouT REREBHES - THREHLES -
END Ferl&iiia <

= - FEBEE PLC BSTE < REIFESE

i WPLSoft ¥AGFARIR LT > PEEHRIRE 7 PR~ Z A B IH 2K T
Sike - BYE 7 (a) o fE TR HE PRFFREE: 000000~000004 7 Fraf o AT Z 17
& T AE S USSR E R PR A TR - Y@ 7 (b) > Suhige THEOH e
(EE MRS TS b FREEO=>MEEE - FHE SRR 7 (¢) T
N e FRE 7 (c) > SekhEE PRABEICHE o (R NIRRT AR T o FR
[E=>F5<" - JoME 7 (d) > RFFREEREEEES ~ 4R B - 0T PLC > @R s R B Bk - Al
BHEEIE” o JOE 7 (o) hE{TIUNDER - FRFERE S THEB G EAVEE (EeFRIER - B
EARER) -

@ STPER 1 JBEUGIERLEE X0 o BEEEUE ON” - BERFUARYE ZVIRRE - 8 X0 5l sy
ABERAURE - [FIFEIH YO 24kt (RS ) IRRE -
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& HITDER 20 7 UGS P CR R X0 B RE OFF T8 IR pRF AT H Z0R %8 -
{5 XO Bl FolEits RIRE - LEHF YO (IKEE 2FAkE (RS ) JRRE © B2 2K AJEEHITS
B% 1,2 B YO sk ERferte (s ) IRRE -

@ HITUER 3 BEULIEEEE X1 o BEECEUE ONY » B FAAY HARIRRE - X1 Behy
Pt AURE - [FIRFEOH] YO 23Rt (EEs) IRRE -

& HITHER 4 TR RGP ICRE X1 B R E OFF T A& R R AT H Z4REE -
{5 X1 Bl Ry g RURE - BEiF YO REEEIH O G (BRER) SRRE - 3 2K WJEEHITS
B 3,4 BIZ YO ik dERf At (BrEs ) JIRRE -

[l 7 (e) > J5f{k 000000~000004 Froft 2 HFFEiTHESaf 6] > e < BliEEs E AV ER (4
AR 2 ACGET TR |

@ LD XO fURIERHRFAIGEE A —(HEL AR AH A BHRERL - B 2 H FAbHR X0 -

@ OR YO fURELIERTEAE I HY R FABHER X0 ik — (&l BRes: - Iie 2= % FabdARE YO -

& ANI X1 (CRELeRiATE HAYE FARHR X0 LU YO (EEGERHE ) SlE—(E%
FARERS  B% 2 HRHRARE X1 -

& OUT YO (AREREBEETES (M REnHTE< ) B ELRE YO0 -

@ END SfE4EHIES

Wl 7 3 b A TR < AR AN H PR R I Z R ] A R 1R iR

1. B gt —
8. TR BEL-3 » DU TS

AER
000000 LD X0
000001 OR YO

000002 ANI X1
000003 ouT YO
END

000011  NOP

000012  NOP

000013  NOP 2. - LD X0

000014 NOP A

. WAL [0 T o [mE | [m |
BryEss

B

(&)
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Wl 7 e A PR HE  AEENT E PR AR Z R IR R (v RE (4

EEEE

BE) WBW MN®

CBEER Bl 3

DSk AT ERTEAO A&
FihmitODEadSoRekrl M

000013 NOP
000014 NOP
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Wl 7 e A PR HE  AEENT E PR AR Z R IR R (v RE (4

(d)

& AW WA

B N om o *
b RES QDR ¥ & W E: $

HEMURRY

ShAMBEHbmite D&

H

£

000005 NopP
000006 NopP
000007 NOP
000008 NOP
000009 NOP
000010 Nop
000011 Nop
000012 NopP
000013 NOP
000014 NOP

)
000001
000002
000003
000004

000005 NOP
000006 NOP
000007 NOP
000008 NOP
000009 NOP
000010 NOP
000011 NOP
000012 NOP
000013 NOP

BT OFF
FRAER
ASCI A
BEWT
EHMEREE

4R
AEWE

AR 02 me

530,000 Steps

O

SV2 (PLC S6BIE: 1)
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i - PLCHRIEXBMLEFERNTZE

BB LR s & SRR ~ RS - RIS ~ PE6 S S BUma ROl - N ERRAREK
ANTTERA » EBIEREEATZ AL » AR ESCREE LS - BEREEEEE
H eSS - N BEEMLRER ZAVRM S - Wb s SRR LR - HIER s 2 ([
FESE - PRHEEIBUA LS R R -

fERRME T JERRE PR A B8RO B (L - T AIIEER &
A SR TS AT - AR N » B E B L SRR - B TS R R A S S B
NI BEE BB LRy 2 Tk - R E R R M R E AR ER - BRI A
HERNEEE T - BEERH AT ELE LR RIS » KRN EEEEAERFERRE - &
WARTT HAE IR 55 5 7 -

AR ERIES (PLC) BFEHESTISEEM: - AV AU B R TERE S - £ L
EHEMLABGEE TEZIER - R BU R TR RS LRl . — - 2Bk 5144 PLC
SHRELFEPEFT T (Siemens ) ~ Allen-Bradley ~ =Z£85#4% ( Mitsubishi Electric ) & E#IFE (Omron)
% B R R A MR E M R R - (EBIAN TS 7T - &% (Delta) Bi-LAREERE

(Shihlin Electric ) %A 4= i B SE A PLC R ffrhf3s » WS (8 Zay MEE LR A - £
5 7 T FH RIS T I R 1B B - BB TR H B LRERAVAEIES - BN PLC fuRiy it
INFRHEEIER » Ry e R AR B 2 T REME: -

8 PLC JEMI{TRZ A

KRS PLCEHHE RS
R : T T ICIR 0 n EB A -
miEm ks PLCRBUUERT  epe e @
SR« (B [EHEPLCHEES LA - R B
AR : (o] - s
T e ]

8 &R T PLC {EMTS T HYE SEAERE - il DI E (b iErs ~ dhily PLC BUEps R T
IRIEFHEESE - Ll sk E R ZH AL ERG Ak - Bt PLC SUERTRRAVEL LA T =2
fr o EERTIE (BT Tt~ MRV - BEsEROTH ~ HENAEAE) DU AR

(EUFEE RGP S B AR BRI ) - HEfR PLC ELASTRE MBS 0CBE

HeRI By PLC FEAL{ILIERS - SRS EIRFATIR BB E R - Al A0 SE Rk HY
PLC 5epkidt » MHE—2 [A) Mg sEie ft PLC A hn ~ oS A S HBEMA T Z > e~ HE
FESEHVEBNETK » TIFESEMERZHIME R > PLC SR Z A s ~ o ~ |0 - &
P~ VRS  PRIREUE RSB TR o RIS AR S - 1R AR EAVE B
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Rz - AEEhE ST R i (b A -
DUTTRr B T3 BB LSSV RS E A 55 - 120t PLC {E B B R h AV EL R - AR
HEG B HREREE -

—  BEMLEERES

PLC fE HEHbA A SR T8 O ERITE AT (F LIEES T & 20 e H AR e alg e -
HET A A AR B i

o LRI HLEL TSN © PLC AEHER L AEAR S TRPRIRI TR BUE TS - WEfRAE
FEBREIRN - (B(bEERE[15-17] -

o RANFEDHIBL R T « PLC Zi s R RIS Bl e et R I E FERRI 2 8 (UDR
&~ BRTY ~ W) o WAEEEE RERF IS N E S > et Er el R R HiEE
JEfz[17, 18] -

o ii/E BB R AnfiEE © PLC RO AERBIRE T B RSB ERAILH PR AT S
PRAER b > TEORAEEE AL EARE[19] -

o R MIRRREDHIBL TP M 4fisg © PLC RESOEIF BRI S 2 1iRAG - B AR A R R B
BIEAILENS > BV ESMEIR - fETT A A M 20] -

=~ PRt THER

PLC EZIERTT R N T T2 > S el B S M S S beAasc 18 - DARRE RN RS e B
AERREME[21-23] -

o S{ETELII T2 WEREL © PLC ERIEIR « SR - PEPREEIN LRy T - WARRE S
FUASTEK B BERE N T 2% - HErRBUARAEE -

o T{FFCERM] : PLC $2m LI B BB & ELE (%] - HECRII AR s E (st il
REFREN - el TanE -

o JJEGEITRUNEISEEAL « PLC BafZVJ BT ~ VIHIZRE - G FRIE S5 > MR
AR BN TR B 8% - MefRa VMR BT B &an[24] -

= BORKIES

PLC {EBETI A4 P8R i B = (Rag DI RE - TRECREE I THYRRE MR -

o SFEEMAH E (LM - PLCRIZE IR REGHEE(E - HEAEISEEREAVEE) ~ F1k
B > S BE IR TR 28] -

o SRR BONEATRED © 1228 PLC BR NSRSV E - SR BDRE F 28 W EIETR K
E B S L BB B S A - TEORFE AR e S T[26] -

o FHRASETE 252 - PLC SR SRR BERIFaARR (ERRES ~ PREEBARAS ) - E 00
IR IR I BRI TOREEN(E - iR R SiERA[27] -
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M~ BEASN LS

PLC mJHINERERESE A4 (BMS) - $R{IEE e B B EAEHEAEOMINRE - $ETTESE
VIHIRE IR R B 2 -

o IR - PLC RN 28 - MUBIREDCGORE AR - HERE
IRIAZEE > RS RETRRCR 28] -

o BRI SR G NIBIZE SHERAD © PLC BN PORME ~ REHZE R A - AR A e
22 ST TR - DLSER 8T AV S (EERR[29] -

o SRR EHE - PLC FEFIEERBAVRERAMT - MRIgBe « TS > MEMREME T Z S
B 54[30] -

o B EHIEW AR | PLC BAPIRAM - Bl i B et - R ER L &
IRRE - E SRR I B el S - RiE A REEZ 2([31] -

B RIBEEFHSEEEIL

PLC fEREZEISIVIE A A HEY EE B L E - BIRERREH A -
o R IR H B - PLC BB ECHISS EOINR = PR BRI - I B EhER RS - HiE
sl > dERPEEITEY)IERIRE[32] -
o HELIEH  MEBFEMARFTKEHANIGIRN > PLC HENRET LED IREUEIEIGA -
HEPREZFERDEIR IR > (e ERIEYIARISS] -
o HENLMEM A4 ¢ PLC BN HISURIEHEE - AR FYIRR K B EhaRE I K&
T /KB FReR34] -
o SURHHR RTINS  PLC FRESR R =RV IR (AR - RE - YelRsRE
F) HERRETHEEHE  EPECEERT > EERFEYEEERISY] -
FHEA_EZRB » mTLUSESE T > PLC fES(BEESESUSh - H 3 TR > METT A&
FERCRBLEE LA E - AR LR B ~ BERAN IR S e - B S G S (LA
HYHES) > PLC Reffirey e FHSEls R F B e - i — P BRaEh e S R EL Rt AT -

B ~ PLC AT 4.0 HEVFER

— IF40HPLCEEEREPHRERAR

Wi S R R oAy PSR > e EREUESR IR 8 T3E 4.0[2, 36-39] > 7£7# Al[38] ~ K
SR o T[40] ~ HES ABIT[39] ~ TSP (1NoT) [41] ke H L2 % O Rara A e 5
HIR LA A BOEEE - T3 4.0 (VRO HAR > BIER(E TRE S SRUEAEET) - B3
A B S B ELSR I ~ SSeR L EORSRAE T o MBI TR 2 A B TR(36] - DURE
tEEAES] -

T3 4.0 AMERPHE SRRy - EEENIRA TR S EE(L > WmERE
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FESUEFIE B TR - BEERE LAV BB BB REEAT - T3¢ 40 MERIIEET
B > EREER SRR T R EF PR KSR - R R b E B SRR
SeBh BRI —0m [ Rptels | A -

TE I EALER G > PTRR LR ERIEE (PLC) #EE R rlaiEhay AR /At - fEREENE
PERIHUROLACE  PLC ME A F IR Sk B RN esAy BTG B e BT » 28RE S /g MES (3Uig
HITZE) B ERP R TER Sl - HIRE RS Bl s - S SRR - 8
JE BB RHEE B SRS R - B PLC s Baf( b ~ s it bR i L B R i A RE 758
(BT SR - B R L B A B S Z AT AG R -

5k PLC By mIRE UM R H g P R E AR AR B BB R BU B RROK - SR/ NE SRR
FMEEER - HAEEGER B EEER LR - AR 7 SR RIS R e B H £ 3%
HIBETT » HHEE R[5 - PLC AF R BB brvizEdes - R SRaA T aIaEH ~ o
B2 IR ST A SRR TR

Z ~PLC £ I3 4.0 hRYEEBILIFE F

PLC jZ ol 4miZV R HI2s - B TR EABMEAVZ ORI - ket AR m TR A%
Phai - WtkEs A - EIRMEE - £EKESE - PLC EBETIZZ(ES - AU E RUHIEsH i ARG
5 TR ESBUAS - WRHERFE Sl R EH ARG - BURER @ THRE - fEfREAER
TRHISE MBI E -
FETE 4.0 DAFT - PLC LEHRHUEHEMBIIZEGIFN - @ —G PLC Easiefl—4AMes -
1Rz IHE = iR = RIS B i Bl (B AR R D - AT » WS B B RO B 64 (10T ) Y38/
PLC #yfs (B AL B —a i R i B LR 20— 18 (R TR EL A = S A B A
RRAETST » A3 4.0 (VEERBLERIRT - %5 PLC A pHGE R LS8 AEER - 1o {E
@A EREESAECE SRS PLC #Efles - WA TR NG R4 T - B
PLC AE#
o BN G IBREL A IEIVESE © 3B Wi-Fi BT 2 ZRMEES - %6 PLC Al TR SL = Bl i [ 22
il > PR AR EE S -

o BRI BB | PLC RIRGEITEUE LR E BB T O » SRR A TR
a& (Predictive Maintenance ) » [ B & U b 0 2 AR FERSCR

o BEH G MRS © T3 4.0 BHTEL5E - PLC HliE M TR Wi-Fi TS (75858 -
HEPRER I Z IR B S 2 i - B LERAEIZ AR A B T -

o ZHHES T BB E B MBS | PLC mIB {3 B EAN B 24 (ERP) R BLEHIT %45 (MES)
G RIRASSTER R Bt 4 AEnt = - 1R HLIE s M B e e

P + A
prgi T

AR LRSS (PLC) {E SRRk 341 TR EA - RIEA A EASHAT



TEHB bR PLC BB E T 43
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