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Abstract

This study used the framework of Social Learning Theory (SLT) and the fuzzy Delphi technique to
screen 3 dimensions and 14 criteria for developing an evaluation model for online teaching com-
petencies in primary education during the COVID-19 pandemic. The weight values of each evaluation
indicator and the causal relationship between them were explored by using Python and DEMATEL-
ANP methods. The results showed that three dimensions all influence each other, which accords
with the principle of triadic reciprocality advocated by Bandura’s Social Learning Theory. Accord-
ing to the weight value, the top three criteria are ranked as follows: Job Commitment, Teaching
Strategy, and Digital Competence, while the bottom three are ranked as follows: Teacher-Parent
Communication Strategy, Visual Protection Measures, and Teaching Instrument. The criterion with
the highest relational degree is the criteria of Job Commitment, while the highest reasonable de-
gree is Teachers’ Self-efficacy for online teaching. Six suggestions were put forward in this study. 1)
The cultivation and evaluation of teaching competence should be systematically deconstructed
from the teachers’ competencies, teaching behavior, and teaching environment, where it should
not be confined to the behavioral phenomenon or attributed to environmental factors. 2) To im-
prove the self-efficacy of online teaching, it is necessary to improve job commitment; 3) Teachers
who show high performance in traditional teaching probably need to adjust their emotions and
face possible loss; 4) Internet addiction and Visual Protection Measures should be considered for
online teaching competencies; 5) Establishing good interaction and trust with students was an
important element of online teaching competences. 6) Online teaching should also consider the
integration of online and offline teaching scenes.
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Bandura T~ 20 140 60 EAXHE Hi 422\ %118 (Social Cognitive Theory, SCT), Bl 5 £E I I B8 5256 bl 5
MISCHE T, T 20 thad 70 AR @t B iR (4122 3] 8 (Social Learning Theory, SLT) [11]. X P I #1814
A8 RAETHSHKS R AT ARSI A E . BB S Hatt, U HELP RS REET A
ITNE T 2 SAEEIRI[12] . BEJS, #Ea% I WTEE FOUERR KR KR, WIE B HAMY BRI A4 2 %
S E L, IR MBI S S ALK E[13] [14]. Zife#, “ HIRMEE” X — B EL A LA $E 2 1
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F S W T A FAUR A T B BUN B BB R AR B, AL BT T B IR AR
Z DIFECL B S EOX AR 5 IR R, eAh, BRI T Bh UM R THE e B 2 5 1 5E N T,
AR RE S AR AR TAT B I DT T I R B 57384, TR T IR T2 AR 2 ST AR e . B R B DL AT A
PMERE RIS B SRIE[15]. Aie i, o IR ORBRITIER, MEAHEHEFIEsEAR. Hma)iEi,
FOPARSG B BN Ze b, R, Py 2 2 b2 AT AT 8h 487 [16].
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IO RS FATHSBEENRE LA ET . K11, K0 B AT B T H A R — 2.
AWML TR =2 IR, RBEMEIL T BEEBURRAT 118 5 2 UM% 0519 #UHAT N
D) S SIABEE N IRE, R AN A
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JIHZ 0 R TR BEFAT A SRS =AM, AR #E EH ORISR FEROR A HL HH B % 2 YAl 4845, FFLL DANP
(Dematel-based Analytic Network Process)# 7t & FAliEhn < A EH 514 . DL 2% 51 #8545 1 Python &
& T Jupyter Notebook iz %, BAKHF LIRS Python RS HIF
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W THEMMN. GEEZM, SIS SO INE R4 00K Proquest B “ AT 17 . “i
PEEE” TS, “COVID-197 . “Online Teaching” 250 BRI R MM L &, DARKHL L 5 2 %t
2 LHCF AT ) Z VPN AR bR, R 22 S BRNESR R A M T . PR T ARET— DAL VRN FE bR DL
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2) FESLA = ARSI AL

NE VAT A ST B DR ST B AR B O = A ORI AR L S R WU AR 5 W = A B 8. Python AR
4.

C_min=min(C)

C_max=max(C)

O_min=min(O)

O_max=max(O)

C_mid=np.mean(C)

O_mid=np.mean(O)

3) AL HFILHE R G

2 Cmax R THEES TR ATCERE, O min WERBFIEES TR/ ITTRE, C mio NRE
AT EE T HIEARFIE, O mg RERSFIEELESHHIFEARFEIME. 1) AW =AEHECCES, B
C max <O min» FLHEEREEMEN “RBETHEHESZERTYE” 5§ “BRWELEEZHERFHE” 28
ARVEE; 2) P =ABIEAFERE, H O mig-Cmid 2 CmaO mins IEHEERLEAE G 5T “X W =H
OB B AR 0% 2R Al S B (min) 3 B T 45 Z BRI AR &, R Y IZ DR 4R & B o RSB [ i 24k 7
7 [17]0 3) #7 O 1ig=C mia < C max-O_mins  WFIR L FILVURRERA RS,  WETE £ X EPHHE F S, H
FS. BBAh, ABFFR Dzeng 5 Wen FIRFFLEE IR, K1 TIRAE(S)E N 6 [18]. Python ARRL AN T

print(C_min,C_max,0_min,0_max,C_mid,O_mid)

if(C_max<=0_min):

G=(C_mid+0O_mid)/2
elif ((O_mid-C_mid)-(C_max-O_min)>=0):
G=(C_max*0_mid-C_mid*O_min)/(O_mid+C_max-O_min-C_mid)
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WS FAEZBIHE N, MUHCF 0~4 BEARIRI I : 0 LR, 1 RN, 2 &R
SO 3 RN 4 RO . AR SCHRIN 15 R, A RS R 15 . PR NIV
W 2 V35 X BROR R R IE ML B R M SPIR = @SV T 2 S R R A RS, R
FERE2Z U SME SO T I CARTACRE R, BN T IR 2 e Ry 0, HAR TERAERE, BE/E R WL
JEBIFEREIERAG: SPRRIU . tF SRR I ARG AR, DR T TRV AR I ) 2 RO R AR
FAS e O B RE 2 — itk B IRIS: BESLPPANHEN 2 P B R B RAERE S IE AU B R R AR
B SPRRE. @SV UEN 2 S0 OC R R S IE R SR o0 RFE R AP BR\: S HAIAUE 2%
FRE, B S E HNBGEGERE . BIR I TE SR RAGEE O B SRAF PR R bR A AR . K e R
FMEfAS EVE R B, AT INBUEE ZAEREL B S 3R 3 X7 3R A8 € -
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#5H Python I8 545 3, MITHT “/MAKZ DR FR” NRERUH 5 TIPEAL#EN] . B FRA4L G (Teacher Efficacy,
TE). T/ & (Job Commitment, IM). #fi & i /1(Teacher Resilience, TR). %17* % 7 (Digital Competence,
DC) LA Mzt 215 82 ] 11 (Social & Emotional Learning, SEL); H4TH “#224T 87 FACHUH 4 TAEN] . “#
RN L RN L CRIRXTSR” LLJ YRR o MITH “FCFEIEE TR 5 ik
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Table 1. First draft of evaluation criteria for online teaching competencies in primary education in the era of the COVID-19
pandemic
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5 MaEREEs ) R SRR, S P 6.01
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B AL A il BT SEE  S B
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7 ICT 55i)ll[24] Pz 1ICT Bl -2 451
8 AR [19] WL F A% 0 4.38
9 MG [25] e BT xR e Femg LA i 28 B e -2 6.37
[y NS At e 28 L2 IR RS DL 224 B
HEFATN 10 AARXT 5 (P 3 6.21
o Red) e A 25| S B BTk S M % B
1 IRt e %% (Problematic Internet Use, PIU) R 1 2 6.81
12 PF-E M [25] [26] Ae A LR 2 3] BT 2 R g -3 8.41
13 HeE T A27] MEIRRLL FHE P AT A -2 6.15
14 a3 5[22] 2 LS8R E S R R 0 6.85
‘ 15 2EAEHF[19] [26] [28] 5R2EGMEHH VNG #ESS -2 8.21
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16 Bkt R4 2 5HE L HEEA K5 W -2 4.31
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Table 2. Total-relation matrix of evaluation dimensions and their reasonable degree and relational degree
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Figure 1. Ratios of the weights of evaluation dimensions for
online teaching competencies in primary education in the era
of the COVID-19 pandemic
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PEEWE . Heasmg, By adr. BUNEE . BRMBER. IAERS) . B3, e,
PREANG . e ot PRI, R, MO, Bee T RS, b, “ TS #EN IR
FAE(0.29)3z K T HAmAEN,  FL I~ g o B ELAE AT 0.05.

DOI: 10.12677/ae.2022.128483 3159 HHHRE


https://doi.org/10.12677/ae.2022.128483

RUINE

R-C
1.5

3.5

Figure 2. Causal loop diagram of evaluation criteria for online teaching competencies in
primary education in the era of the COVID-19 Pandemic
2. FEEET & EHFEREDEMENEZERXRE

Table 3. Ranking of reasonable degree and relational degree of evaluation dimensions for online teaching competencies in
primary education in the era of the COVID-19 pandemic
3 MERBE T & EHFEREITNEN P OESRREHRF

10

11

12

13

14

el ITER) FI{E(C) FLER+C) JREER-C)

’ HufE Hrr BE Herp HfE HeFF HE Herr
H e A 1.54 14 0.50 8 2.04 4 1.04 1
TAERBIWUE B 1.72 13 1.47 3 3.19 1 0.25 6
ML) C 1.31 12 0.50 9 1.80 7 0.81 2
HFHIRD 1.26 11 0.72 7 1.98 5 0.55 4
BRI IE 0.96 10 0.32 12 1.28 9 0.64 3
HF KN F 0.78 9 1.60 1 2.39 2 -0.82 12
MRS G 0.18 8 0.27 14 0.45 14 -0.09 8
PRk 5 H 0.18 7 0.38 11 0.56 13 -0.20 9
PR | 0.56 6 0.48 10 1.04 11 0.08 7
TR 0.85 5 0.31 13 1.15 10 0.54 5
Es K 0.42 4 1.45 4 1.86 6 -1.03 14
JFtEHEh L 0.55 3 1.50 2 2.04 3 -0.95 13
HFBHE M 0.68 2 1.07 5 1.75 8 -0.38 10
FHKAZRN 0.29 1 0.73 6 1.03 12 -0.44 11
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Table 4. Weighted value of evaluation indicators for online teaching competencies in primary education in the era of the
COVID-19 pandemic

4. MERBE T EHFRENTINERZNE
FTHI AL 2 4 {HE HEMALE R 2 i35
H R ALARER(A) 0.06 5
TAE B (B) 0.29 1
bR TR 0.55 HUNEJF71(C) 0.06 4
HFH IR (D) 0.08 3
FHe 1 I 21 J1(E) 0.05 7
RS (F) 0.16 2
HLARXS HE(G) 0.03 13
AR o PR %of 5 (H) 0.04 11
PRI (1) 0.04 9
FETHQ) 0.01 14
&5 (K) 0.05 8
BUEEI 0.18 TR HBh(L) 0.05 6
e HIEM) 0.04 10
FRKAZHUN) 0.04 12
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FSIBCZ AH S (AT 8 AR5 L, 2 T i AL R 00 T (6 1T STtk b 3si i = 2 )
H A HE K S R AIRE 71(8] [29] [30]. ASCHFFTIRRIL « HFRABERE” T8 v o 1) Jot IR B A, T BA 42
UM E20E 2 AT T 5 SR 2 — R B BT 5 T2 B 15 B, FTH A8 57 O DA 1T 1)
R HIR, ARSOET “TAERURE” BI04 RS Gobbi S5 [8] 1R Tt 45 RAHIE R, %50 iU B 4241
) SR e R 17 S BB B F 3 se kg, ELBTHLSI MR BB 2 By, “ ARSI 2o BOTHN B
MEAELR E#HR RN R, =, A REI, = RGeS0 R R 5%) 5 DY I 3R 855
e (Al & R B Re A B Al B A AU SR B RE L DA KK AT ) B 52 B UM LR - #BUEE O R IR IR,
B =AM T R 1 32 FHabm I B B, 1250 M4 R AT 4 Bandura 41232 2] BRARFRAE i = A X 45 (Triadic
Reciprocality) [31], #F—PuF BN T2 FBCEERIAA . M Pribtt R (a7 AR 2500, “#
SRNE T HEN ) R0 BERL IR AL(2.39), %4 T 45 SRS BRER 2 [25] AR ST R IR — E—— R “ A 5
“CTED T AT I RS PR OR S A R R I SIS B R 2 . AL, AR ELEN” HERIAL 1
O JES =4, X5 Ogodo 5[19]45 5K i 52 55 [26] I ST HEIL — 5, RILE b BUE BT i B3l DA T+ 24 24E
VAR . BN, RIS ETI H0 BE A EIEEE = A, 1B A B0 B SR il e R
REM, X5 EREZE W TR —— “FRWMET R —, S XK e =X nimim, KK
WARME TR RS I ME A E[32]7 « -k, “POREsRng” dENE “HLORSRmE” HEN 2 ZH 0 sE 13
L5 5 14 7, 1 B 1% ) SR B 5 5 BOM AR R UM T 28 2UF IR B e B0 22 AL R 5 40 0 DR
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BL R, MARBUN” [33]. KRS HE -5 lk ot JLE AL R4 DAL IR ) R B A7 2 St ——
FAR 2288 Al SR AL R BOA (5 B A i RS EAL HAR B SR A R IR B s AL 22 DI RE[34] -
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R N E SR RE HOEME 5N TS RADE RN 12 WS TSR B [22], AR SR S5
IR RS R e R3S
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EANER, FEHA S IR BT REMEREHIEG S BRAEN, MHAR TSI ER “aifT
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