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EFFECTS OF PROFESSIONAL DEVELOPMENT
IN TEACHERS’ SOCIAL-EMOTIONAL
COMPETENCE ACROSS DIFFERENT COURSE

DELIVERY STRUCTURES
Li-Ting Lu' Marissa Yi-Hsuan Wu®’ Hsueh-Chih Chen’
ABSTRACT

Purpose

This study examined how different course delivery formats
influence outcomes of professional development (PD) related to
teachers’ social-emotional competence (SEC), including teachers’
SEC, teaching self-efficacy, mental health status, and social and
emotional learning (SEL) teaching beliefs. It also assessed whether
teachers’ baseline levels moderated these effects.

Design/methodology/approach

The study used a nonequivalent pretest—posttest quasi-
experimental design to evaluate BEST ME, a locally developed and
empirically supported PD on SEC for teachers in Taiwan. While
keeping the core content, learning objectives, and total training
time (18 hours) constant, participants received one of two delivery
formats: a half-day format (six weekly 3-hour sessions) or a full-
day format (three 6-hour sessions every other week). Data were
analyzed using one-way ANCOVA, and for variables violating the
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homogeneity-of-regression-slopes assumption, Johnson—Neyman
procedures were used to assess conditional effects at different
baseline levels.

Findings/results

The results revealed no significant differences between the two
delivery formats in overall gains in SEC or SEL-related beliefs,
suggesting that different delivery formats may yield comparable
outcomes. However, in aspects related to teaching self-efficacy
and mental health indicators such as depression, anxiety and stress,
there were significant interaction effects between the program
implementation structure and teachers’ initial states before the
intervention. Specifically, teachers with higher teaching self-efficacy
before the intervention showed greater improvement in the half-
day training model, while those with lower self-efficacy before the
intervention experienced greater progress in the full-day training
model. Regarding mental health, teachers with higher levels of
emotional distress before the intervention showed greater relief
in the full-day training model, whereas teachers with lower levels
of emotional distress before the intervention demonstrated greater
improvements in depression, anxiety and stress indicators in the half-
day training model.

Originality/value

This study broadens the existing research on teacher PD by
showing that the effectiveness of interventions relies on both program
content and various conditional factors. Building upon prior studies
that mainly focused on average effects, the findings reveal that the
success of PD in teachers’ SEC is influenced by several elements, such
as curriculum content, how the program is implemented, and teachers’
initial conditions. This enhances our understanding of the factors
contributing to the variability in teachers' professional growth.

Suggestions/implications

Overall, when promoting PD for teachers’ SEC, it is crucial to
maintain the stability of core curriculum components while also
considering how well the implementation methods match teachers’
characteristics. Educational authorities and schools should provide
diverse, flexible options tailored to teachers’ initial conditions and
practical needs to improve intervention effectiveness and ease of
implementation. This study provides valuable empirical insights to
inform future PD design and policy strategies aimed at strengthening
teachers’ SEC.



EREEMEST H=10E H=H] 202649 H - H 079-120
Contemporary Educational Research Quarterly Vol. 34, No. 3

Keywords: social and emotional learning, teachers’social-
emotional competence, teacher professional
development, course delivery structure, teaching self-
efficacy, psychological well-being, mental health

85



86 EREE  BARE - BEE  TEFRE ST T2t & [ R B R R U



EREEMEST H=10E H=H] 202649 H - H 079-120
Contemporary Educational Research Quarterly Vol. 34, No. 3

== =A
= B

—HDK - HEWR 7RI - TREREER A - [FE T
HERE - LK EE2 A ABFEHSHEL - #HEHECES R EMR
ORI - EREHNE T - ABREME - DIREEE S - A St &iE
kA ETR o BRI A T2E (Artificial intelligence, Al ) FFCHYZEG @ #E5
ETEE &S A #% (Organization for Economic Cooperation and Development,
OECD) fgHi 22 E 7 (Learning Compass 2030) HYREE - DAEAE(E A
Rt & sEmR Rt DR - DIRF AT e B2 2R - £re - BRI
EEE - ERCRREEENEIE & PkER Ry " 1TE)# (agent) , - MRS
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HERF A BRBRAGREVBES) - it & 16 ##52% (Social and Emotional Learning,
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{EEH NF BN R 22 (Knowles, 1980; Taylor & Kroth, 2009 ) - ¥}#;
RIS - BB BETE R R RN TF BT rEE G - T 8220
[EEH BRI E (Darling-Hammond et al., 2017) - At » $HRFREESE »
R ERERZ S WLt E B RBRN S - M2 i 7 2T
BT M RS - B B AT B R -

ey Bl SORRAT R - it & (G R E AR E CRORHEE) SEL A Al ag
TRAYEERE - M ATEER R (EE LB RIEZERK - Al - £F
BHEBERS - AR LIEER - fTRRBIEEES M - H5E0
B RFHIE(EBRREENFBESEF NS LUE—PAEE - 04
HITRIE R EERH - BB ARBRSCMERIRRERENEAR S » TREIGR
JRER A REAEAERT L LB HYFTEE T RIEBIR TR KB T E Y% -8
BWEARN AT & (B R R EERRAIT - ZEERFEANST RS
AR B — P TETER AL DA — BB T - SRR
TG B S RE R SR BRI & B R B R - 5 2 - ERRE
Ryl AT B Bl 22 B TR SR M A 1T AS M [ B+ ot AR T TREAE R R
E - AR EEMZEIIDIER - BRI - AL EFEER AL
AT € 1546 S22 A2 BEST ME B iffeikss » fE TR /A 3% - 8
ARSI T RIS E E BB H R AEEE T S BT 3 A
RATEIERR 2 -

s RT3

W

—  M%RELE

W FE R AN 5 4H 17 7% I #E B B 2% 21 (nonequivalent pretest—posttest
design) -+ ETEMIRIERIEILLAE ~ B HAREHEEEH I 8 — BRI FTHE
T AN R RN T S AT B S S A BRI R - BRI ST AR A
1 Ffr7s e
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& 1
AN FIRR LB T A Z I R R T

#Hﬂ A (AR R/

FH= VUi HNE

B

AT

Eth ~ Bk kil

i = A
[ zrwEpst smE LR BRI |

AWPFELAE B E B S 2 A AL B & (R B H R R
BEST ME {E 7T A% (Wu et al,, 2025) o BEST ME fEfx #)3 3% 2 it5e
HrER A BT - BT 2.5 /)N X o HRAEEHHEREEET -
Tyt BT 5 2 Hh 5 IR B B R SRR ] n%*iaﬂ’ﬁun*kj\%l 3 /N - Al
RIEE BRI 3 /NRFZ A RS o AWFFERICAER B R Z Ry
L W IREFIA A AT (2K 3 /N - 3L 6 ) HAfES
BERSTEH KR 2 AMER (BX 6 /I > 43 0 ZH ML
B o R SRR AT T A A (A B BRI BB ER A §ﬁ§§<érﬁlfl:ﬁ ArEs - &
PRIENE ~ Bb - FERTERS LR ER B R B (18 /NRF ) EFRERF—2 - W92
i TAEYTRT R Z S ER  RREAET e S B R E A E e
O REIR R Bt B B S B E R H I LB LR - RS
HEE  MEHSREBGZUET - ERHE BRI 2 MR 2 -

N EESES
ABI TR Z T 5T 8 52 R LAFE 1 Ik e 5 A 22 B T O R BB L2
BEST ME Hili T{F 5.2 BN » W 7e85180 25 2 E AL AT B R i & -
H 2023 4 10 H 2 2024 52 9 HIAMH > MR ST rE S I =R K -
Hrp=E A B SET 02 (U HET2 - 2 AT E AR 95 (THATZH -
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W AE ZR AT RRIZ I 1B TP B A E AR E - 58k 18 /NP SERERRAE 2 PLBT £ 3
JUBRPAE > BURESHERTE 2 B[ Ry - fE B E SR (P B 22 B E R A HIT
2N MBEEHRE B FGET - &ARIE 104 (IEETERETRAIRE -
HIfGHaZ2 BN B 55% - Z2ELAHTM 2 B B/ N2 R &R - ZRERE
HE kg~ B Sl A BETEE - @EEEE MERAEES
TORRIE ; HR IR S 5T BN SR AT RN - WESTER A R
—EREZ BN - BB RERZIHHENRE - SRR - 2 A B ST
RIERERE L -

#F 1
A [ AR TR 2 H R I B AR I S M T

BXweR BAARERE SRR ZEABC ATHSER ®REISEER WA

HO01 2023/10 HH 20 16 11 11
H002 2024/03 FH 36 18 33 17
H003 2024/07 FH 36 30 24 19
F001 2024/03 ZH 34 23 19 12
F002 2024/04 ZH 25 20 20 17
F003 2024/07 %H 36 32 31 28
&t 187 139 138 104

1)

i HAERFOMEREK (Half-day) ; FAREEONE RN (Full-day) - i A
HrERfEsERcal ~ RIS ZEA -

ARG 2 B 3 A 58 BEST ME T{ELHHE T8 MR0 25 & 2hi -
BHE R AR LERBE S 73 - SRR IR ZAT - T TRERTFRA
5e# 28 BEST ME BREZSN - IR 5E it 1 s il b o 3 — S R
o R RFTRIZ AT CREREE - RECEEHE  oisi
BRSEENRGRET BT R TS9N B Eob il i s e &
HETTEER - AT - FEN OB DN A RIRTEE T - SR A AR A%
ERER ERE - (EREAF 530 - BROIRR BT B G L TE R - DU
A o B P LA B B B -
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= RREANTHEHNITEE

AW FEER AN FRAT ~ $RIEIERET - A 2 BT S 52 5 BEST ME
flint 5 R EERERRE > LA 18/ - IRIBHE RSB ITHE T
K PR DI AN A BT AS S T e« - H PR IR EUR R 3 /N -
6 X s ZHMERIRER 6 /N - 23 X - w0 (% 1F B _EERI
HEEREEI R 2 EAER - HREZOHES - BEER  BHERNE -
Hbt AR B I B R HE R — B -

BESTME i —EHHHFEM I A T(LHBAEH G EHEREEERRE
RIE - HIHER R AR A G BB AR I Wu S5 A (2025) R SRR 7E B ALK
(2024) - #EGERTE 225 CASEL SEL 2845 » WA & IEA LEE AT 2
2 # (Seligman & Csikszentmihalyi, 2000) - 1 &l 5 A (B 50 BT
SR IR (Brain) ~ [&## (Emotion) - {##47] (Strengths) ~ H L
& E (Time for Self) ~ A4E#F (Meaning) KZHEEE (Education) -
IR AT AT H B A E R - BT E B R R
TAEFHES) - WHRERE H (i A S 8B N A am R (L B R B -

TERIERAE - B—5or "R ) K5 a8 AR E2EL SEL BLg
e - WBFATTE R/ AR G e - WERTT B IR E B  E
BT T 1ERE ) DUBFEE RSB R B - o [ A AR B A B A B B B
BPERR - WH RS H AR EAE TR B - SB=80T T @8y ) S EEERE
T #8222 A e 2 (A (R A B AR B - RS R AR R R R B A A Y A
By BIUEIT " H IR ) AIDL PERMA-PLUS 228 51%.(» (Tasiello et al.,
2017) - WpBhEANE S LIF AfE R R 2% o0 5 BAEERES 3B R EIT
PAAER ) BB EESE - 5SS S5 H R E A -
CHEE  BART "HEEE ) NEERIAEZAEN - 178 =R A EE
e B EE R - it &5 R R RINE RN LR E SRR -

FEFRRRBNTTAG 1 L > BEST ME FRAZ5RFH iR AR AL ] R B4 /e S B R B
POERFE o TEHERETERT » FHMEE AT ER & B REA 2 B TR
R EHETT - Bl E R AR B EZE (BRI —E) - RPATE
PR E T RE S R B E B S H PR R 26 O & W I 1 SR HR i Bk
BRI Y 2k (FRGRIZHIPRRTE ) - BERRHAET I AScEE . B H 22 I
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[l - (ERHES AT F (RS A 2 AR R R A B T B A R 3 - S eI R TR
RIS R BB - BRI S - RERE R TR DA EBE
BB TR R R, FEAERRRIERL Loy MRS E IR B R e /1 A
R (7)) —EHVRTHE T - ERFHEEEEE P L 2R - (i
AN FERRAE S TR E L E A R 5T AR R L -

“HEIE

EERFFCHE T - BT g 17 #5 RE 7 B I 0 2 (R B ) e JRAE
B JRTRERS B AN E T & B 2 E R (5 B E R (Lozano-Pefia et al.,
2021; Brackett et al., 2012) ° K[t - AREFFEEREIE ML & IHHEZEIN
IR BB ARE ~ DB R it & S FE 2 (I - IS E MR
TRARFES T AR AT RER 2 -

(—) HBHEIEHEEESR

AWFFEER A Wang A (2023) #REAVHAITH G EEREESR  (FR
HIEZ ATt & B ER L LA - EFRSE Weare (2004) HYEFEREH
#% » J CASEL SEL WY{H AR B RNEEITIRE - ERBAMER - 05 H
WRE (fan - ?‘ZT@@%EB"J@%E@@%@ . ﬁﬁiﬁ‘fi (B - Fer] DAFE
WRCERE JANEREY - BEECRE MK) ~ it &= (Fa0 - FaEfEMmA
ESHIFEEEI TR - BE @B’JEE%*DWR) B NS (A - Ferekid
NEAEROANETIEERNAE)) WUEsERL425E -

R Wang 5 A (2023) ST EEAHMESLERNER  &F
] Cronbach’s o {Z 8 /T Y .87~.91 Z [ » #8 &5 .~ Cronbach’s o (%5
Ry .86 - B BAFHIEE - £ U EERANHUE J7H - B Watson % A (1988 )
HIIFE &R 15 E 3 (Positive and Negative Affect Schedule, PANAS )
THEREBE - BLIE M 1S B RAHRRECS 43 5 AnE#E T 2R
L8k -.26 - f1 S. H. Lovibond H2 P. F. Lovibond (1995) R EE
HEE B JJ& F (Depression Anxiety Stress Scales-42, DASS-42) HYFH
BTN - MHRER -.36 - HLUURISEEE Z BRI EEE
Cronbach’s o %% .86-.90 » #& & 3% .~ Cronbach’s o RE 5 .95 » ¥
S AVE /1R .36-.46 Zf0 - BAE SRR o (813) =
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1788.9, p < .001, CFI = 0.77, RMSEA = .076, PNFI = 0.61 » BR A&
REH RIFHE R R ] B Z W0 -

() AEHR R

AWFFEERFH ARG (2003) #EA " HEHREEER ) - (FRAE
HHETERRRE L LH - hEFRRFwR 4 BERGGETT - 245 - &
SAERE » S RUREBERSIT (B - NEBM LG EEE - FURARAT
DAIFESEWEARE ) ~ PEIREE (fIA0 - SIS - SR PERE AR
RENIREEE ) - BEE (f1A  RiEEZEEA2ERNERFE ) ~ B
ffEE (Fla0 - BROCER REEROSENRE LSRR ) - B2
(BN - JEAG BRI R A RS S ) REREE (f1a0 -
WU TR A EE SRR B AR F s 2

AR5 FRE B (2003) ﬁ*ﬁgﬁ*%’&ﬁﬂ?fﬁ SHERNER  £08F
Cronbach’s a {RE43 5y .69 ~ .61 ~ .65 .73 ~ .62 ~ .82 » FHEEELL .5~.72
Z[H] - 22 8EFHY Cronbach’s o {280k .84 » FHHIGER .78 o 1EUTRABIL
FETTTE Eﬂﬁ?%?”“%i’% AR R EREBET RIFAERR ZAERREUT
Y 14~A48 (ZfH] - 3z .01 BRE/KHE -

(=) ZBEERJIER (DASS-10)

AREFZEER A Kim Halford Ei Frost (2021 ) #3527 DASS-10 23 » {F &
HIEZEm OB RN TR - BRI 50R 4 Bi& ALK EIeRY S.
H. Lovibond Eil P. F. Lovibond (1995) ##3) DASS-42 - {i¢ 42 REfET Ry 10
i o ffig ik PR A8 B % Z Cronbach’s o fRERRy .89 » fEE—EETT (Ba0 « &
RREMRERDE T ) 7 EE o (REUR .83 - Z& (a0 - R EERE B
IR TIERIER) S EE o (28U 85 I B A REREZGEEE (f (34)
=218.832, p <.001, CFI=0.96, RMSEA=.072) -

DASS-10 [ tf SCRUE S 3 i - T AR R E &R
R —B 5 88 KA Cronbach’s o (R ¥R .77 B ERN
Cronbach’s o {R¥ R .79 » #&§% Cronbach’s o (R¥E .87 » H—F 4
AT E A OB RC - BRI OB R MR 2 (yf (34) = 82.03, p <
.001, CFI = 0.93, RMSEA = .08) -
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() itEEREEECE

A FRERH EIEE A (2024) #i5EHE Brackett 5 A (2012) HIZATD
SEL {§ 2@ RH R T EAT it & B 2ENE T - WERRAZER
5BhEFRIL 12 - HSChRREFRAY Cronbach’s o fREUR .79 » I H A EEHY
fE LS (RMSEA = .06, SRMR = .06, CFI = .94, TLI=.93) -

ShEFR WS EE ST - S ITARFSE S EEE R} Cronbach’s o £
Hhs 93 » AHAERE CR Fy 97 » SPEJBEAHINE AVE & .73 - BURRIEHR
RIFEIERE -

A~ BRSO

ARRFEE FeLARTTRRIE (o test) i i e R AT T 1B U A E AR 5 ok
REATER - $HHT AR Ll - SR BT 33 804 (ANCOVA) -
DARTH 7> B E R e BE - i NIRRT A E AL S F R E -
BHBSEE  LHEFREA LS EREEREESEFEH I RN ER -
BT G B R B AV B MR a2 I - S — 2D $R A Johnson—Neyman i%
TR IR AT > DR BRAE ST R A AE A R Tk A N 27 F 8
H o AWFELR A Johnson—Neyman s34 2 BIH WAL S E P& « HEEHAT
BB HIURE ~ BE—RET) - B8 DASS #7

B2~ MRAEREAGTR

— MEHER

(—) PEFRIEBITHERE L B a2 BE P L
B FEE e L~ H 2 s B 2 B 2 XA S 22 Bl i 52 B 1
1 ERER - WEREUR > MEFRERITIEMESS K 18 /NRRRIZZ LB £
M SRR A B A H PR A SERR T 93.5% > 2 H T E R A SERCR Ty
93.7% 3t — AR Tt € LLs e il e AT (& I 6 il e 2 22 B ERAR 2 TE
Bl FEFRSAAZEREE (¢ (1) =.003,p=.96; ¢ (1) = 1.50, p = .220) -
HUR AR TR E SRR 2 R e AR 2t (RR2) -
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72

AR T & B 2 Bl R

BRERE © TRIFRZBITHIE T Uit o (50 2 g R

FE & SERK 18 /NEE A B (%) SER S ELERAZ N B (%)
FHIFE 86 (93.5%) 47 (51.1%)
2 HIFEH 89 (93.7%) 57 (60.0% )

(Z) NEFEPI T E B E B R e

T 2R RIE T AGHE AN T ARTZ BAIRRE - Bt 5eEE s
FIHI S22 S B AR HE ZE A1 5R 3 Pl o $RAE S BT DARIEI 3 R S48 8 - PREEA]
T-HAE AT LA F AR TR AN AR 5L « W7 HT - RBIEE
R BB T 2 AT REY - HOEERREEE i E AR AI5R 4 Fs < 46
SREUR - PamEEIAEEE (F (1,101) =1.80,p=.18) ~ HI{EH (F (1,
101) = .05, p=.82) i@z (F (1,101) =.02,p=.90) - AEFT5 (F

(1,101) =21,p=.65) Bt FHE#ZE (F (1,101) =.14,p=.71) L -
K H A B QR AR AR IS R
FK5 PR e
%3
PR R BT TSR T A WS TR L W 1 T S B2 g B o
EHEE EHWE 2 HIE 2 HIEH
i A Sl A sl
== (n=47) (n=47) (n=57) (n=57)
M (SD) M (SD) M (SD) M (SD)
SEie 4.81(.48) 5.09(.50) 4.82(.55) 5.0(.57)
p_— SEigzg:d 4.45(.57) 4.79(.51) 433(.67) 4.72(.57)
’%“%; g ace 7 4.79(.57) 5.01(.55) 4.88(.56) 5.03(.62)
RER I Tesi 4.64(.46) 4.81(.49) 4.69(.51) 4.88(.57)
T 4.65(.42) 4.92(.44) 4.65(.48) 4.88(.50)
mpe THE-ET1060289)  1036(299) 11.02.89)  10.23(3.25)
ré;;jj e 6.04(2.22) 5.64(2.19) 6.18(2.05) 5.91(2.39)
R #BDASS  16.64(4.67)  16.00(4.85)  17.18@471)  16.14(5.29)
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B=11E

F=Hf - 2026 29 H - H 079-120
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gL 10.40(2.10) 10.77(2.37) 11.09(1.83) 11.32(2.37)

B an 9.11(1.52) 9.47(1.40) 9.33(1.35) 9.53(1.40)

B PER s 11.89(1.78) 12.36(1.88) 12.21(1.90) 12.63(1.82)
ﬁ%% HHETIESE 12.11(1.76) 12.47(2.11) 12.60(1.59) 12.65(1.80)
AAE Basye 11.74(2.01) 12.51(2.04) 12.16(1.57) 12.65(1.82)
BT 11.89(2.07) 12.51(2.04) 12.84(1.81) 13.11(1.78)

HLBIR RS 67.15(9.52) 69.77(9.52) 70.23(7.91) 71.88(8.74)

it ErEERE S 43.03(8.66) 50.28(5.47) 40.88(6.27) 49.60(5.80)

#4

PR R BN T A A & A S B R I ) B A e e 2R

FE FHAI < HTEI
HBATH
F (1,100) P F (1,100) p
HEZ 1.00 32 1.31 25
cLdrt g %ﬁ 08 .08 .07 .80
g it .63 43 61 44
R PN 12 73 .09 76
E e 01 93 .02 .90
B & - B 428 04" 5.19 .03
ﬁéﬁ}; % 8.59 <.01” 8.50 <.01™
S L DASS 8.19 <.01” 8.98 <01™
R 24 63 23 63
B 12 73 15 70
e PRAR R 2.84 .10 2.72 .10
e %ﬁﬁfﬁ‘iﬁaﬁ 1.99 .16‘* 227 _14*
BriE 7.27 <01 6.94 01
BT 9.21 <.01” 9.26 <.01”
HEREUHE 4.52 04" 4.68 03"
e EHEEES 23 64 23 .63

p<.05, "p<.01, p<.001.
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x5
N[ R R AT T A S B S 2% PR A B S T L A M il R

EHR 2 Hif
E Eil F (1, L
A (n=47)  (n=57)  101) P partial
M,;(SD) M, (SD)
=Eid 24 5.10(.07) 4.96(.07) 1.80 18 02
g Ep e 4.77(.07) 4.74(.07) 05 82 001
Tﬁg%% it 5.03(.08) 5.01(.07) .02 90 <.001
waR NS 4.82(.07) 4.87(.07) 21 65 .002
ggEm L 4.91(.06) 4.88(.06) 14 71 .001
HEEL 11.05(.27)  11.08(.25) 01 94 <.001
HELE BrEL 9.53(.17) 9.47(.16) .06 80 .001
Houhe P 12.45(24)  12.45(.21) 13 72 .001
AT 12.67(22)  12.49(.20) 37 55 004
Tt EHEE ES 49.86(.87)  49.86(.69) .000 99 <.001

(=) FRBRGITR TR R SRR 8

FESR E FOBE TT + SR DU IR T L 8 T HL e R RIS 17
SRS A2 R « ANTERET « R« SO A
HRIREEGARE L S SR AR BAEREIRTE
Wik o WEERSEEL (F (1,101) =01, p=.94) » HBEH (F (1,
101) =.06,p=.80) -~ FHEME®E (F (1,101) =37, p=.55) RIREH
(F(1,101) =.13,p=.72) FEAREEEES - ERNE S Fin (£
4 {8 TR G E P R ) -

AT » TEERETPR © ST R SUR  BORE S T S0
ST SR F BT R R R+ B AR B TR BT A BTk
i BT AP A I - A SR + (R T R E R 25
FEREH TSN S R RRORE - HTE LI Wi
PERCR « B -+ AHIZEE—SERA Johnson-Neyman H:3E T 5347 + Hois
SFANE 2 T 4 B -

RSB HITIONE b EHRETZ TS BT 1090 3 1431 27805 -
RIRE R TR TSR P I ok S BLBEE 25 5 AATTT - AT B ER
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10.90 i » 2= H WP E R B BERSIT 2R REREE SR B E B
FHESH - ATH > Bo= iR 14.31 B - ~F AP ER U 2T R B R
EHHER - ORISR AR R BT ERE « R80T
R 10.79 % 15.06 Z [E]If - MITERRIZ BTG IR I ORI BE 2 2 S
AT BERY 10.79 B - 2= H IR B ATE T 8RB 5 E T2 80
Ji2 15.06 If = H R S PR B (ol 5 - R BRI #ER B POReE A
Johnson-Neyman 737887 - {5 E RTHI 7> Br=ift 83.88 K » - HpFE R
BEEE H PRI R EE BN = P E R -

2
FUEHETT Johnson-Neyman 53 Hiifi R

FiH = 14.31
16 3
@}E” =10.90 "1'
@ 12 - - L AFFEHE
10 —_— e HPE L
8
8 10 12 14 16
AHI
3

ESZA50 5 Johnson-Neyman 4375 5

16 HHI =10.79 RIA =13,06
14
R - EEFREE
o & HFFER
8

8 10 12 14 16

105



106 EREE  BARE - BEE  TEFRE ST T2t & [ R B R R U

4
PR IR GE Johnson-Neyman 53 A7 5

100 HIHl = 83.88
90 -

= 80 ',/’/

® 4 - == SRR
0 —= — 2 AT
s0 7

50 55 60 65 70 75 80 85 90 95
Al Al

BEINS - SRR T R BT B B ER R B IR 23—
FRE - M ARTIRE SR ETTA RTS8 « RSN - 312
TR AR sl A S A 2 - e B i e IR A A AL
{EF - REAEZANE SRS Arh 5 28 2= R F EE R E 2k -

(1Y) REFRFEB TGS 2 DB R Z R I 8
SRR R ) B AR P TR R A R B AT B R B R B R
(0% 4) - LA Johnson-Neyman /T2 B FEREEE T B3 - #ERANME 5 2
7 BT - BT BT 4.81-8.85 Z RAMIEET - 2 HIFE A9
I B R  (EASATANERS 4.81 RIS HAFE B AR R 2 AR R
FZENZHP R - FSAREER 8.85 HIER A2 B B = L3R /7 =
AL (R AR 7 B (R - BRE ST R AERTHI 2 ORI 13.66 1 - 2= H
W R R IR R R B B (R F AT i - REEEBERERET] 5 #
ZHTHIT B TR 12.49-20.71 2 [EIAGEHT - ~F HWFE R E 2 R (B
ATHAMERS 12.49 I > P HIFE AR R I BEEEERE o BKEH
B REUE - RTINS A 20.71 2 HIF R g H i iU -
firi 5 Johnson—Neyman J3-A7 % 5 AT &1 > SRAZ BT #2050 O B AR R
LR R BRI BT K AR o EBETIR T AR ER - BT
TRRERERT - ~F 0T B A E R SR T OB N R EEES  fHs - &
FUATHY ST ARTEN 2 3R e Ay Lo B PR PR /K HERRY -+ & ] B R P e R A
TR
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5
54 Johnson-Neyman 4} #7f5 5

14 Al =8.85
L, HH=4.81 ;
"
= 10 =T
¥ g .- e =t 1o
- —
. ozt — S EEER
e
4 6 8 0 12 14
AT
6
FEE A /7 Johnson-Neyman 43 F7 45 5
20 HI3H = 13.66
15 _e--"
= Pt
ﬁg -

5 10, 15 20

7
RSB L EIE T Johnson-Neyman 53 #7755

35 N2 EWIRY
30 B =12.49 ATH] =20.71

= 25

s - EETFER
15

— & H i E
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(F1) FEFRER TR AL G BEEEE S ITE

DAEAA - I Fop i Ll AR AR S T R B AT & R R R E =
LB AERBUR o IR Bk o WAL IR BRI E
£ (F (1,101) <.001,p=.998) - SpAfERANZR 5 AR -

ey EAbAs A  DUN st B £ BT e s TR

—EIE

TEEEREMED) SEL FYBCRIRES T - 2R 22T - 2
SEL e A E PR E R E RS AT - A - AR SRRt & EERE
BHESESTRFRR K - Mt By SEL HEBDRERZ TR AL LRl — © 2RI - 3T
FENE B R 2 R~ 1T B HRE TF & o Tt PR IR ] - E1sR
B B 35 B HIRRAE - ] REAE B A5 HES) b IR PREK -

BRI AR RBERGNEBF RS - HEHEREORE
SE HF R R E R BHIRHE § - N ERRE TR EEint & 15
ERPH R RPESR o RIS RN - MR TR E 2 HiEE L 2
BRI BRI SR ANMRIR R B —E P2 5 14 - %E5# Johnson—
Neyman e{FRUERIHT - E— T Frn ZEl /T ARTIRREEERIZ BT i < [ 17
FEAZEAER] - fRHIERIZ B B A TS MR B A1) 22 A - It — 382l -
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