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! Teacher professional development is the key link of school

education, and

instructional supervision is the important means to ensure
teacher professional

development. The development of instructional supervision
in Taiwan includes

colleges’ local educational guidance, local educational
authorities’ subject

advisory groups and curriculum supervisors, and school-
centered teacher

professional development evaluations and teacher
communities. Although they

have their own functions, they achieve little. Especially
after being launched more

than 10 years (2006-2017), the pilot program of teacher
professional

development evaluation faces transformation due to
different judgments. On the

policy side, the education authority replaces evaluations
with supportive

expressions and starts to build a platform.

At the moment of transformation of teacher professional
development evaluation,

the evaluation’ s functions and more than ten-year
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significant contributions and

values should not be totally denied. Different demands of
teacher career ladder

development are to be taken into consideration, and the
idea of developmental

supervision is to taken as reference to discuss and provide
feasible instructional

supervision under different development stages, ensuring
the teaching quality in

the development process of professional autonomy of
teacher’ s instruction

supported by the authority’ s policies. In this study,
survey research is conducted

to sum up the benefits of teacher professional development
evaluation and study

the feasible programs of developmental supervision.

instructional supervision, developmental instructional
supervision, teacher

professional development evaluation, program evaluation,
teacher’ s professional

development supportive system
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t
(appropriate policies and procedures) JA i g s J‘FL$*=
P3 g 2 cnps ¥ g hB 8 g e E L2 1:1‘,5—*‘ AN ARB R
(access to evaluation information) NAFSET R E
P4 w1 %32 ih3 B FER L E Hjﬁ‘i s "fi * %Iﬁ—ﬁ’aﬁ‘ TR R TR
” T R # NEE I R =
(interactions with evaluatees) ﬁ;‘ Ié o . L FEL 2 m Bk
BRGESHB LI P2 REZAEHGDT -
PS5 %% & cgwg AEFEERA CRERA R TR EE TN R OB
(comprehensive evaluation) g Ak BR1E L e o
P6 {1z #R G oh2 B A T TR BT FEIL 08 M T S G I 4o
(conflict of interest) MEIE > UEATFIE R A BT S o
P7 it £ the i CEEEER E B SRR R R BT
(legal viability) LSRR S XL R F S R R A A SR
’ y AT sRF PR BTN AR R
s Ul Exids AR SR oA g R L4 TR R
* (constructive orientation) B 2 et % K @‘} RS Eim 2 p ik iy 4%
(8 HPRFE o

U2 P ren* 4 (defined uses)

bR o L R Y S Y R
Fenl AT AT I 9 3 AT

U3 =g enif i

(evaluator qualification)

IR D B L& TR HA ""ﬁmfﬁ?}“ﬁﬁﬁ‘f{z~
?*@Afﬂ-’f%?&gﬁﬁ%ﬂti I g2 ~ L2 5 o

U4 P g enl
(explicit criteria)

FEE R L EP Y ke %Hﬂﬁ%mmﬁ%%
LN e R R o S et R L o S ey
AAmd o

U5 7 ¢ i8R £
(functional reporting)

452 R L 5 AL AR R F 1L e S
B3 E AR AR R RS G -
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Ub g & 4 B

(follow up and professional development)

R R X AR R ER R AR &)
T ﬁﬁ&u*it'ﬁ&f#ml:ﬂg“’% F L N < O 4 14’7]2"”%'%‘

T2 EEEL T o

F1 #+5 iz B

R R AR o R EN b kF A R

w7

& (practical procedures) EET TR

i CERFEEPEANG BRI EH R AR LG ke
(political viability) ﬂiﬁ R Y R W PRI AR T EEF R Pas

iTo

F3 Mt ¥ (744 et i A FRE T A TR RTEE NG o
(fiscal viability) R % L Eh FERLAE § i HEH o

# Al J PR gy A "i FEEE R RO RAEFH I EE AR L G ok

FE (validity judgement) R gAY fh@%ﬁﬁ? o

CHVVEES S ~;mw+é Ld 2 ARWY RS AR R EE &

(defined expectations)

o]

A3 PR s 4
(analysis of context)

ﬁiw@miﬁ?ﬁﬁ“%’ufm&&o
PELAROFRERARS i d s RIFRFIEN A
ﬂa"iﬁﬁmwnui@

A4 P & AR B A ?*%i RN G2 FRER AR S el B R GE
(documented purposes and procedures) FlERE%RE -

A5 gAY BehF R
(defensible information)

&i?ik%w@
BRR

U FAsek o R TAhEf L B A

A6 ’}% %R ﬁvﬁg%
(reliable information)

ARTERAOERSFREZFETRLG TR RATER

SF AR R AR R

AT it e
(systematic data control)

AT R AILR AL DT U AT AR Y
S Y R 0 P R LRI RN 2|8
AFFFREOPERE -

A8 iR L
(bias identificatlon and management)

AEEERALT B R R E TS AL ok

A9 Fi 447
(analy5|s of information)

ORI T A S
HP g it A o

FoRsi el R

Al0 ¥ BH#E G H
(justified conclusion)

2 I‘% F AT g Eih }%He;ﬂi/ﬂ Hekw o i %
wflp Q,zfrmfé’f—k é:;é‘,,“}‘, (NI

All {53 ¥ #(meta-evaluation)

CREEFIR R Y B R LR R
EXRE SRR S S SRR IRE S s
BEZ AE

4 kR o (JCSEE, 2011)
Magno (2009) i &4t 222 % &5 L £27 -'ff”?.iiifgf” Fix (PASU) i¢ * JcfF
CRLE TSR IRED A TR IE L Y

R e S W EAET I R Y S C R TR A

CEY R TERE R

Lt B peng B pE > 02 JCSEE
TR G Z R A
K EE(H A E 20125 A ATE 2010

JEE R

L% 2008) F% <@ AR Ly EE NI R R R AP E T
ﬁoﬂﬁiﬁﬁiﬁﬁﬁﬁwﬁﬁ%#?gﬂ%@th’ip?ﬁuKNE%‘
TERP-FRAYT | (IPAVEFERAT > 4R A R KL £ 5 B i il
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I

RS E —RLEF RRESLE C REARES F

(=) FERFRRF» 4R R TRy

AR PEE K P2 T (Frcd SHERILH (contingency theory)  # 3K
Fnt - BTN oh R ke b A i et k8 RS R
BRI BARR PO AR P R A K T2 BERFRT R
7 REEF - AR f S B S e &R P
BAEF O TR e L2 RER T A S HEL R & FA2 A E
3] (3E464% > 1994 ; Charry,2012) -

Glatthom #1997# =1 (% 4 14483 ) (Differentiated supervision) — 3 # i
5N AR A 3R L (1)@ AARE S Uk 2 g - QT OREFF S TRA AR E
A EEE QR EEF A R AFEFAEEY UG XN ERE R
()@ ATeRERS ~ QS FRLLHFE  CRFHE Q) Ao b £5
B A EFARE B AR P AR FA RV EREE P ORES S
dALE A Bl kima A2 oA A R R % (Elliott, 2015
Gupton,2010;Range,Scherz,Holt & Young,2011; Zepeda,2013) - Rashid(2014)#= 3
SEMT RAAMARE M i L SR ;};)ﬁv‘}(gm RN S
AL I h% ] B g 0 RS A ﬁﬁ‘m RER > ot i A R ER o

waF BHARE Y > Glickmandh B 0 TRA AR EAA M A BAFELLE e R
fi’frﬁ»ﬁu%—*‘ S~ A2 R & E,%’ fed OB LBMARE SN B A ABERL (D)
KEP 7 e B R R e en® B ieinsk ~ (2)F ik and Eava g Bk
Toie A e o B AR NEEARECGAREDP BRI KRR
= & ai % i # (Glickman ~ Gordan&Ross-Gordan,2014) o & d **KfF 3 7 fo & &
fr;\ F R BROREFARELCFREKFFREMSEDD (R ET R KN
4 B E)E A P AL 2 @ (DR EAICH E 1) - O

EFAl Q)L EFTRAUGEMDZ DL i AEpEN) > HEH 1§ 3t
(thkman,1990) °

|
M
(

[brahim(2013)47 5 ¢ tn s B MR ET R RKF AL ) hA k= &
LR bl B e g & A Wittty o £ 2 B8 B pim Rl g R
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A Fdg # o Saduman(2013)s0F AT 7 4p R T ARE A R foB) KT Y LR S

B G0G onll o H R ﬁﬂ%fﬁéwﬁ” mE o B p AR ﬁwﬁﬂﬁgv
ARE TRl B8 H!#frﬁﬂmaﬁy} oA i PR T SR
v LT R o BB cWu(2017) 77 3n 5 B B AR BT 00k 2 S EE Rt RE R
fod-Ha 4 ok pe lr:%if, i*lﬁ}@'w D e R oS Rk 8 >

B HET R BRUER S B2 5 o Kalule? Bouchamma(2014) 77 3 3 AL 4 R
mﬁm%ﬁ¢ma@¥%ﬁWm@wiﬂwﬁ%w%ﬂ% RECREER RS (Ll B
BT Ao doi RKFABU IR IR PR E S S BTN B RKF R R

R EGEREF R EF R o

RKEFeh1 175 3 2 EEREY (lifecycle)  SA7 B 2 RFEREH Kk
froor@ Pl A BE B FRF A G A I F hRE RS 3R
?i%‘? WL 7 T 7 £ B (Danielson,2001; Danielson & Mcgreal, 2000) > 4 kT #¢

/L%_J’ ¥ | ( Teacher career ladder ) I & » 4oay L% & chdcfrf| & » Bl a @ &
EF oL 3 B B A i (Darling-Hammond, 2017 ) »

RangeEE’Bret(ZOB)E' dp i iREE - 7}%#&%1 RO g e gE A e
P Tt g FATE R fod FGRRE § L TORREF TR Y AL E S NG T
FIE e B HATEEF O ARE A R R TR e AR TR v iR
S Af S m RO RRET O ARE A R RS KPR B PR oL
il i‘ié’fﬁ% Bh 3ET e it B e it 4 o B]4eGilirsoy ~ Kesner{rSalihoglu (2016)14 7
BRI EOEHET Y K ORE R BTG B R TR TR AR E R OB R (T
=y ”?IFL“"‘ GEBAHREFFREFAR BT RAREHRCF Y KFRE
»xiy 3 A {%’Iﬂr%—{QW‘ T IREF o

EAETTEF R ERE S g R X MG ki i fF rc il 3 % ( Teachers
matter: attracting, developlng and retaining effective teachers) 3£ 2 3 # 5 4 Bl &
PR G- PR ER wRFERT ~ 4 fiff’{ﬁ'ﬂ""k’ BREH R oug o flid i
FAEY AR EFR N PR O TR T 0 AROREFFRE L 5T W
B AR EBEL BIFE M PREEREFLN S BB F BRI L = 5E
#E i A ¥F k£ E o0 % 3L (OECD,2005) - Natale ~ Gaddis ~ Bassettfr
McKnight (2013)4 45 % B & ¥ 4~ 30f7 B £ BURN B il 2 0 BT 7
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P BURFFECNICET A e cn% FPR B R B ¢ e n BRI i RES
Eﬁ'°*Piwwwmﬂ¢*ﬁ’%ﬂfﬁlk?&%v&&ﬁﬁ’ﬁwih
RERERN - P e R PREFERELEFEDT V- 2 5 ik B4
€ W g fr R S e

() BEFEMEDLE L KERES O

FRE A1 &N I B H R ik 2 B & & % (The Flowing Wells
Unified School District ) 3% 7 — & e ¥ E 7 < o 41983-84& > %% F % &
FHES % %fr—frzi%afﬁ:{ﬂ IE o A3 fhz L E s kR SR A
Ao EEELR DR EFR RBRKFRE R LI AR S TR (5
- E )R (F D&)A /R R KEF(r B 1P (workshops)
(Flowing Wells School District,2017) :

ARG T BN R
(technology tools for instruction)

RrgERg: 21 4CHYEE JI(technology tools
to engage students in 21 century skills)

. Fe A AR T

. (instructional
AZ - FE leadership)
SRR T
) ® (curriculum,
Y gy M SN assessment
T ki { L and data
 (technology (advanced analysis)
instruction and
content
o integration)
(instruction
& classroom
111m1agenlent)

W21 &% £z
F# %k : Flowing Wells School District, Institute For Teacher Renewal And
Growth Professional Development (2017)

1 13 (workshops ) chph 7 A5 JfF & AR E 2 RO B F R & B (FY
R AEPLL Jslrmfﬁvﬁ oK BE DL F A %E:m;#a\ o W H MR 20T
PRI A o 2 FE 1 v (advanced workshops ) & & %352 % kg vk
EREEHS - RKEP FERITOF L O AFEFT R F T AR PP ES (Flowing
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Wells School District,2017) :

% 2-3

mokEMEFR S EORFLESLTE

ifgjf’;ﬁ; > EiTEE
A7 I R EFERET w4 g %iﬁ’% &
(1st year teachers) (2nd year teachers) (3rd year teachers) # FF (4th — 8th
year+)
e IS S ElFRE EEE = S
R T A FLBF 1T LirH Y rEBEEE
1w i CE IR AT flig 4 & S R )
AEFE 2 L AR E BRELY KERELE
SRR E 5 B BT ApBuEEE-BEREF
LA g &5 = S S YL

BT

F

3

B 4t

e 2 gy
# 1

e
R
T
SR |
BT

AHEF Y
i AivTLA
KAk I S
ARG B
HKENFD
g

BRALY
oI
KEMLY
AT
F4pE
]
tp B AR

KEMA

2R AT

HE R
i kAR
o3 dicdh ek

'S
.‘W: %
E RS

K

i EF
FE R

g

SRS R EE
/e 4k
FREfER B
o R

o) T
BIRBHE FKR3
TFERE
BE- A
REE S BHE L
i dp $ AR

LN N B 2

)

2 Z A

S8 (TP

A
L st ehle B
Eod GH S ]

T3

2-3=sx ez (k&)
%éi*%ﬁ@%
%/ (Student

Achievement Action

Plan)

A ]
2-3 % ILA(HE)
L ERS I

4

R Ted
EEpEE (L
Sy R SE &
™ ;T‘h Fdet
#)

oz (1-2
FPE(RE)
ﬁ%i&%ﬁ
3 30)

FL%

[

»

% AL
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7 %k © Flowing Wells School District, Institute For Teacher Renewal And
Growth Professional Development (2017)

" R7cEF %~ 324 (New Teacher Induction Program ) 7 ] » 345 ~ % i~
VR (e oEFRARES o2 2 AFHY ) e RB(DFEFT AN o FE
RKEFE TR R R g ¥ R R KEFEY AP~ S8 e sl
BT cor 45  (2)F +0F 2 (superintendent ) P42 2 8 A8 0 1L RY B Foehv 1
BAF Q) FREEZAFMAETERL REF ATRFED D EFA
APl # RS RPARFEET IR (OB FF BT 25 RAHE AT
711 m;ﬁcjﬁ% CO)E R AR A BE ) EyeEa f 0 A MM R R L P
BEiFe - FrpEa TRy OREEREL - o R FFR LR ERE
# f_{,%tﬁ'ﬂ?i ERRFZFRAOEEFES KD R P FrcE x4 LR
FFig e 42 130-% (Flowing Wells School District,2017) :

1 24
&J—ﬁ*w FF ?’IFW J 5ut$?’rgﬁ 3 _% # é‘ E ).Li iﬁ‘?l"ﬁ}]\ 75“‘
Ps o+ %' » FE'E'F; 1% 2yl %
#p e K3 1-4 = I
LR R
( Organizational Culture ) } ‘ i
Rl psfreme R s BR Y A 31 1hE
FeR BB VBB il o
& ¥eF 3 (Systems Information ) 1] P&
#ixy HERCEROER ~ 4p B el 40 pE 3] pF (& FF RAS -~ #7%
hE F7§ k)
7 & (Resources) 1) 1oppe (& 3 FF
Jo B BRAFRFTREALE TR ' F1 ~ FTHREF ER)
%% Instructional Information 28 | pt 11 17 |
BEHES R A KT ERTR ' ' '
R £ (Emotional Support) 3.1 1) 2P (¢ 3 RYAR
FRCBRIo, T ERUBELE ¥ RTREF 6 3R
£ 4 412 (Advice on Student Management ) s
2] 2 ] P FrICET € 3
RO ME g 4 nd B oL D - | | & ATHCET § R
HF ek Pyt 1] p
( Advice on Scheduling and Planning ) 1] pF CEF B4 ~ 375 §
i ML PRI T ROTA © %)
BORE R -
(Helﬁgwnh ClassroomEnvironment ) 2] pF 2| p* EM{{J .
ATHCET § R

Ferd g > w R & Mg P BRE
7 #=3% 4 (Demonstration Teaching )
#ﬁ%‘r%ff’r%%’#vfﬁf’ré*— BRE L AE TR 2] pF 5] pF
FA SR EfeAFTRE K

# % (Coaching)

FREF i R TP ok B F &

10 -} p= 10 /] p¥
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PEET

( Advice on Working with Parents ) Ej ﬁj; . .
FEE QA el Tenfar & 112 ATHET § R
PRk T RA 1] 1B (FF 4]~ A7
Special Education Issues ' FEF £ R

H gl g8 Es
FHZEN 2R L bk R
o rREEFRLY -
KATHREF & ¢ F e 2 hfr PR — L
GRS
kp KEFGe a1 eE g Far AR Nk
kR A oskih
— SR g v 4
—RFFFES
L) L EEE N Y S
B
—FFFREMB LS DY AR
7 %k ¢ Flowing Wells School District, Institute For Teacher Renewal And
Growth Professional Development (2017)

$. FIOE RFEHHEAFLR
-~ FiRATEA—RTIE H R

SEERERE EGEE T TR E R SRS S R
e

107 &

- EETERAT AP TRMAGFT S ZRE AR AFEH CBF P

& f%f%ﬁm%"v FUrREHER - FAEE - KETE - RFAE. )RR

TR AL K F W s R E SR A R H AR

Boal Ay T (SR GFHELEL S i7iE 2 ‘:;f-fffgmg BFEFE AT

T el mide o - mRESS T LA RS £& -4 R ) (Important-
Performance Analysis; I[PA) °

BEAAFT 2R FA B AT M AL Bl F R A RERE S 52 K
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43

%

o
bl
“ﬁ

SR IRRECE = 1d = N S 1o & SERF AL
S hEFR R TR B A R

FEF AT EL
‘—E\K -I;‘}L— ;5

B
9
“;g‘&

BT R TR RIRTHY cF AT A BB A B A2 RIES T
“T"P{rlﬁm%*’s‘r WERDRFRES F AR K ER Y kBT
SEF AL AR R A FHa et NIBEELE KERE S Ot
o HIE o A 2EY FALE S senH - o

231
RERER 0

AR RF R sregy  SESL EEs

#BITHE 12345 12345 12345 12345 12345

WP AL 12345 12345 12345 12345 12345

H= g T&&H-43 | 4 7 (Important- Performance Analysis; IPA)5 g * -
Kﬁ; IV &2 ~Lgﬁ% s I -i;fr_@_i r‘, ;f'—jh—gﬂig W )’? ’J’-g‘ £i7 ]ﬁ‘- N ]ﬁ‘- v & t]:n‘-_\
fopb e 8- LS TRE ST ARG AR BB AT ER AR T £ & P-4
oy AHT 0 T OURIREBEE S e RURF o iR R (4T B ) o
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Zi
5.600]
e
5.400]
1]
o
- 5.200] -' I
i b P2 e
= P
5.000 |uz] [a1] i
d ] ofus]
4 B2l i
F2 a7l el
4.800] '. *'. ..
A3
=
4,600
5.200 5.400 5.600 5800
A

W31TE&P-2R, ~7HT 5

b EE Hﬂ i& 1/5';? MARLETE £ FA R T P?'/F TEFE BOREF NV T ?I?%FL%*
PN L TA R KRB o AT S 28 TS 94 £ 8B4 (Focus
Group) ~ {6 1R M(Delph) 22 A 7 5 - 475 > 2 R F| P > I B LT F A ERFAT R

BB EMY O FIFRT FRIEGERFOT FREARES FEP L FRE
FEALoTHEH .U?IFFFB%\:;%:& B2 REARFEDE RE F F R KL
EBEEA N st b R LAt kg u’iﬁﬂ%’zﬂiiﬁh SRR VRS e
(rdiZ ~ P FE s B ROBER )R ERE S ZE R 3R PmRd R M R
WRAPATE G - 2 6 FLLHE RS He DR BE RFERA L RS

' T B OLURRE B i S R E R ahk R 2
X EF FEEY 0 SEBAFTTERE FRIEFEDRFRES LT AR

A A E T RIE M A T AL ) RRRATEE S R T R o

*i

3
&
o
it
i

~m
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WA 2 T AR R AT R R R 2
Hed KM L ¥ %@mpm?#kﬁéﬁ”%’ﬂﬂ%@%m#%#% i
o ol Bl > A2 {35 Eahl e A IR AR L 2R R Ho ik
PR S d el R KR

SRR E RS e TRy Ro S AFTEIEEERERS
&“F%iﬁ B HCEF v BRI E UL £ o A R R g
FAES FIE L Eo S A AKEH FRESBRARFE L R K
BALE crn e 5 AR A T A .

-~ FIH%z1E

107 #

ERELFLBEF A THANL S AT T EI P EHKEARYE

jrﬁIi'Lﬁ’a: CHRLE R R R RS B 2REST 150097 R A ] B 1935000 L HEF L B

BHEAHE L SEAN T v F A BA R TR TR ERE
HAFCHp® ~ T REF 2 FLERTFE Q400 L A2 7D L -

FELENRMREP R CHLRERE> XL PR 2 RFLEFETES

HALERE D FFREFERETENE L L PFAEF A RE 4K

F)RRBs P L 2 AT 6 R AT BT Y TR REFAL - HP A5 B
LRERE S FTPR T IR SRR KR LG RSN E 2

FEMHA LI B RIEE 2 IA BRFEEe R 0T £ B
%32
AL S Ee R #B
AR KE R rtsgyY BESE EERA

}BiTHE 12345 12345 12345 12345 12345

FEF AL 12345 12345 12345 12345 12345

§ BB SR EE BEEAG T R T FI S oA
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P g T R S A e T E & ek T 7 (IPA)AES P B
BT £ 0)

#3-3

"ERP-AR AEREFO

ERPER R KB ETE SRTELE 25 a3
Pl JRiEB~r
54321 e , 54321

PR KL AN R R FARL P LEAE
ﬂgi ?ﬁ‘j\, ég\-%‘f%’?i?:(? p ‘fg"

2 ifF r R ARS
'k%’Lﬁﬂwzml SN o i -

lf" |:Z:\‘.L F °

54321 54321

108 #

¥ = & 7 #ix £ 2 B4 (Focus Group) ~ 46 Uit (Delphi) &2 4 477§ (7 -
EBLERA T H A AP REFS X EBAN > - IH LI REKER
B FEFAB0(FFASL  REAS ) B2 R R LRI AB104 (¢ 3
A SRR S P PR B R HOE W R MK L 9234)  RE454) 0 bE
FAIE OREE R - ESEL A RREE RO FRERES
PmF L o SN F TR FETRRR B AR RIR S B(E T B E A
) QT FEORFRE D R AR FIL R T i B LR
BB E R ARG AR AR AP ) e AL R
AT EhmI F) Q) E KRR R £V T GRS R E %
¥ ot [ FBUEMERF ST FRERE ZEPEBER S o

BALIRATES A R BEIS B R H (2 3 3 RE 3 RY
WRKET 3% ROV PR RT3 EHREF) > B B Rk B BB LAY
otk [ 2 BRI BREF OV A REMES R E PR AR L FRIEUN
'rﬂﬂ'ffffﬁﬁflﬁgézﬁ:- WBER Y o Reg G B R LA RS

RPEHEY AERAL L ST HB AR LATATB I LR 2 G

#Bx—iww%"*«»i:afu AARR L AR AT R KA
7 v 2

M- \\Xr
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FP R LBE(F - IR BECRE(P ISR 1 ESEBL (B2

%) o

BREDNEIS T HRHET T ISP EFHRFARENDE Y FEK
BP B E 8 B EEnT15009T R R ] B 935000 &5 2 AN R R 0 LA
A d g A BAREENE TR S AERE L FRKE R E K
AP EHRFENL00-HEAEEAE o AT 1 B I0A o Fik LELEW R USRS
B T RPBEREREFST FREMES REPEAERE o FLERRF
4 AR ATRB] D b BRI BT T fﬂ?{? FE P LR AR AL

T E

® - Fi‘w%b*ﬁ-ﬁ'v‘}éﬁ

Foo EEIAETAH LR T AF A 2006-2017 & v‘w?ﬂﬁ% SO
s B RE S AR A TR B E B i T R Rl
EEP L —E RRREAE M SR A ’@wEWQﬁ’%%»ﬂﬁ?%
T X Eirge £ R M F Az nk AR £ Fq/z*"lﬁF D R R R
B $RMPE P uA(F- BT REELE - 2H Y L)

SEREFPE T oRRFPEEFREA LS ELREME AHUNE A AP
) ’P%ﬁ P BB FE B FER (hoAm 2~ P PR S B 2’\0@??“ DI RF AR R
P\ ,au’;F%E?IEFFWM%%’%’ﬁ”*m AR SR B R Rl

-~ KFLREFREVFEURTEII LA BRI RS

-\

TR - ME R KR E A k2 2 0 A8 12 JCSEE 2 {533
FARE L gy o gk Tk T i N Te Ei ST e e 0 22
e TREF R BTE ) 2 BT FRIE R 5 5 20062017 EH R
BEEBREFELFRE L ER HFA FEHRY L BB A N2

(-) ¥EFLEERTESREEHRL LR

TR B A 2 e AR R R R R RS KR E A R R T
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o BRI IR R MR RN 0 R 2 FHE A BRP e
T (LA 41)o

1L gk e

Lihﬁ%aﬂ’%Egg£W%?ﬁFﬁMyiwflW4&§§ﬁﬁj

L RERBRB(G.63) HxikA S TPT# 2w (74 (5.53) ~TP2 i ¥ chsc i
fffiﬁ‘w (5.53) ~TP5 s & ciz®g | (5.37)~TP6 412 % | (5.33)c ¥ ¢ » & [P3
TEF A B TP R B R4 0 3 B RIRM(P3:5.29:P1:5.28) o

2. xR G

Bt A G Y Rk 2 AE SR (5.49) B ¢ T U3 R ik i
2l BB (5.56) B =ik B L TU6E B & £8 B | (5.54)TUS # i {8
2 (55 TU4A P | (549) ¥ b s . TUl 2R PED | 2 TU2P s
Gt ik IRA S R R B#RE(UL 5425 U2 541)

3.V AMA G

AV ARAG Y X HEE W AR (545 2P TR Fsdm G
e B BB (5.48) o

4. HAEE 6

AR G ¢ 0 F T 2 R (537) 0 B ¢ 0 TAR iR
Bk REE(5.50) H A G TACH GRS, (542)% TAI0 T &gk
W (542) 0 EH S DAL Bk, (541 -
5. IhE &L HFE A

FEAVRIFEEFRITFELURFTELL 2 e a3 o Tonr b
BoE G 2HHERRE(5.49) T H A e RIARERNG3T) gk 2k R EA

2Tokw TR g S Ta gt TR o f & {248 A 378 JCSEE 2 13
AR £ R TR T Torn B T 0 STHAER ) 3 g AR GE
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LBl 4-1)-

JCSEE 2z Ptz £ R R FKETFEURTHEZ LB M FAAR A
if 7t (Propriety standards) > 4 (Utility standards)
»%# 4 (Utility standards) ¥ {7 {4 (Feasibility standards)

¥ {7 |+ (Feasibility standards) i *» |+ (Propriety standards)
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AE 8 SREREIEZY 3.722 2 155
*E & 9 EAEF FRIMIEEY 3.167 2 205
T E PE05RF P TG LR

2. BB

% 4-58 1 4-61 57 B ow BRIR2 LRI G 00 RRREFREARES R4
Bp e AR LB AP VET 2R D a—a/,a‘fim%;?' 9% gtk
134689 12132 14 %4 58418 %5 BEF LB & (1:F=5753;
3:F=5313;4:F=5.362; 6:F=3.456;8:%%=19.306;9:y?=17.089; 12:F=9.519;
13 : F=6.623 ; 14 : F=6.792 ; 4 B =_i& ¥ p<.05)

@ fF A g R S R B 103456012138 14 S RT 0 £
2 Levene's ¥ ¥ Robust # % (Welch’s test statistic & Brown-Forsythe’s test statistic)
TRBHRF TR (drk 459 RS EHT i3 PSR EEF T
Tt 1242612132 AR RBEART > 0 0 E- 6 L e AT AY
Az 50 A 14 b o gxiE T Scheffé 2 $+3p 1% 3 > Dunnett’s T3 2 ¥4k 1 -4 -6~
12138 1487 F S oadt ;) ¥ hqpih 82 O S APUTHIE » Flptig * | 4t
PRtz iR 88 9T v s is (drdk 4-62) -

11 Scheffé 2 $#4n 4% 3 > Dunnett’s T3 ;2 $4p 14~ 612~ 13 &2 1432 (7
TR (AL 460) SHHLET  LhRILY MY 08
Bk, bk AR G TRE T AR (AiEded) TaEgi ) = 43
MR EREE ) = ﬂ ;%5a‘ﬂ%ﬂ6ﬂ 14 2. ¢ > %p] ﬁ@( g TR | 2 Ak AR 2
"RE B TH AR (LiEdes) ~Tamgim, & MTEg B
Ftk 1227 LRlEE TR m*%‘«ﬂ»J; AR ETRE & T 75k (a
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E) R TREgE Rk 1327 0 R TP HRG, 2
FMIF%E)%.EJ,? “fw goR TeiEgpr ) o TpEgim ) - B ikl 2
¢ R E TR RGE ) 2 GuR AR A T Bt TR ERE ) A
B4 ? X R TP AR kR R A TRE BT ER

Foebo@gr g A\LLF%*H,zﬁa‘ﬂﬂSﬁ%aﬁ fert e 7 (A 4 4-62);
BRI EY Tkt z gt g2 s P T R RRG, TR
4rpEgkEm  EEa k2 A (AEded )

* 4-58
RRIEE TP RS B RRKFRERES FHHE2L L 242 (ANOVA)
o AR EFR S T4 df B+ F& P&
KR 6.397 3 2132 5753 .001
1 o ALY G A KER N 145.290 392 371
, #4c  151.687 395
A
4 KER 1.696 3 565  1.868 134
‘ 2 ITAT B & # B EER N 118.627 392 303
N &4 120.323 395
P
N 6.359 3 2120 5313 .001
AEAEF TR
3 ) KN 156.396 392 399
2 B fi k)
#fc 162755 395
BAFAE(F LR B 6.057 3 2019 5362 .001
4 Bk Rt aeE R ep 147.219 391 377
2 LIS ) #4c  153.276 394
Bkm it d (g e 2R 1.775 3 592 2.010 112
AR 5 MEHREKE A wEp 115.384 392 294
i s ) &4 117.159 395
B o ) ‘ o Y 4.090 3 1363 3.456 017
HERR (0 R
i 6 KER N 154.665 392 395
A~ KF)
#4c  158.755 395
Biktitdh(a g ER 374 3 125 376 770
7 A N wBERE B 129.793 391 332
1) #Ac  130.167 394
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#5 RALAE H#H T3 4 df 34 Fi& P&
KaRc 2.474 3 825 1911 127
10 WEH & Es o 169.190 392 432
#fc 171.664 395
KR 2.472 3 824 2.247 .082
&R AT B (AR
11 . o o 143.738 392 367
AR, FiTE & BRI —
" wfe 146.210 395
KR 12.599 3 4200 9519 .000
e 7o e (L PR
12 ‘ e 172.946 392 441
Pz ZRL) -
" #fc 185545 395
4 BEXKFAELSIE LB 8.898 3 2966 6.623" .000
1
13 e (M JIHiEgpE  =p 175547 392 448
LEFE) BAe  184.444 395
WKEFALHBAR L LR 7.272 3 2424 6792 .000
14 (F(3 B AR B/1 38 =p 139.900 392 357
Pl i) B 147172 395
LI FPE)AOSAG P Ti‘?u,a‘ﬁj i B
* 4-59
RRIEG TR B RRFRERES FHE LR A KR TIER T
A3 o2
#e MR It w®E 2 TR P
df df
Levene 4.945 3 392 .002
AR 1 AL A Welch 3.588 3 64.638 .018
- Brown-Forsythe 4.783 3 106129  .004
> o Levene 26.067 3 392 .000
‘ AEALFLTHE
7 3 ) Welch 1.660 3 61698  .185
5 # fis L)
Brown-Forsythe 2.995 3 70.088 .037
Bk Ae(¢ 3Bk Levene 5.803 3 391 .001
AR
N 4 w3t REBRE - Welch 3.143 3 62831 031
i BLikis %) Brown-Forsythe 3.968 3 95115 .010
- WEBA (g BB Levene 3.348 3 392 .019
; 6
LIRSS <3 3 Welch 4.261 3 66403  .008
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s A
o HEA itk B iE Bt P&
df df
Brown-Forsythe 3.374 3 116971 .021
AR Levene 14.950 3 392 .000
Frey et (L PR
A ¥ 12 ‘ Welch 3.851 3 60958 014
E )
il Brown-Forsythe 5.731 3 84338 001
BB KEFAAEA S Levene 6.769 3 392 .000
13 g (2 FI%¥&skfiF  Welch 4.812 3 62453  .004
LERFE) Brown-Forsythe 4.851 3 104.848  .003
KEFALFE B £ 1F Levene 3.589 3 392 014
14 (FEBAB/LIES Welch 7.025 3 64230  .000
FAR) Brown-Forsythe 5.988 3 123413 .001

EEPEOSPI A A P L e R R LA

# 4-60

RRHEE TP ARG B RRFRERE FHFLL BT R (R
1+4~6~12~13~ 14 : Dunnett T3 i* ; 331 3 : Scheffe 2 )

% 8 () p#gs () PHRHE THLL FEF BFE RF
(1-J) 2R
& i 7
G ) 182 115 531
e i iz §ife 28 128 349 |
" B iE K pr 575" 178  .012 3>4
- £ e P 055 075 975 |
(LiEdef) oK 393 145 .06
B K i g 338 156  .186
| A s ifi; o) 154 147 777
3 (f“f? :‘i s §ifs 150 158 825 14
A i g 550" 173 019 254
i A BT K _004 081 1000 3>4
) (LiEd ) Fakh 396" 107 004 |
iz B T gehE 4000 122 014
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LR & S () p#gs  (J) Pogsi THL8 FEF BFE RF
(1-J) 2R
KL £ 7o
4 1 AR (2 k) 245 140 425
(¢ &% F S
PR BT R 313 149 233 |
P f i b 600" 203 027 1>4
Fﬁ(ﬁﬁ’% A S 067 071  .919 |
Bkt o o
) (it ei) 4 'E?I'EFF 355 155 148
NEL 3 FLix HpF 288 163  .400
- ek iff: ) 357" 116 .030
0 (:3‘5 ; ;\ iz i .388: 127 025 152
3 kxR F T KF 550" 168 .011 1>3
{7 CNER 030 .074 999 1>4
¥) (LEdief) fakp 193 134 625
NEL 3 FLiT EF 163  .143  .828
¥ £ i 7z
(LiEdeE) 091 156  .991
12 : {7 pcfa et B R 225 168  .697 v
(G PR~ FLiE HpT 675" 246 046 oa
ZR.) A A PSS 3] 134 078 430
(LiEdief) FEu 584" 196  .028
B (T BT FE S f 450 205  .179
¥ £ i 7oz
13 © 3 i IcEm (L) 261140357
AL E S BT R 463" 157 034 3
& (U FLiE HofF 650 212 .020 4
e R E Tk BT KR 202 088  .132
3 E) (LiEzdief) fEkfr 389 167  .137
BT BT xS fF 188  .182  .882
14 ¢ 3rpF A3 K& s e . 1>2
Fr’:ié & T (LiEsek) A2 A2z 005 1>3
(% B 541 PREE e 538" 137 002 1>4
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(I) B % Bs

() p#Rs THLR FEF HFL R

(1-J) R
B/a 30 LT HEw 725" 168  .000
HAL) EQF BT HEF 066 .079  .955
(Lirfef) fExi 253 126 .259
BT REF AT FEF 188 140  .697
*: Tz B4 005 KEEEFGS
% 4-61
RREE TP NS RYREKFRERE I FHFLLE (TR D)
o RAAE it e pd R P
AE 8 SREREIEZY 19.306" 6 .004
3 9 AR N S/E S 17.089" 6 .009

L E P OB .05 B

% 4-62

L TR

RPIEGE TP AR B RRFRERE FHFLLETE R (iR
891 F A FE)

P % Bir
£ A (A Edek) BT FEE L g EF

o # 4 9, 167, 51, 20,

- =% T pw B
N ’ R 45.0% 69.3% 67.1% 55.6%
F'é v
3
= # 4 10, 68, 20, 10,
R &7 p BB
# ’ R 50.0% 28.2% 26.3% 27.8%
i n ezl 1}|]
—;’; (i3 gf 1a‘ b 6b 5a, b 6a
¥ Bl RS T
? ‘ G 5.0% 2.5% 6.6% 16.7%

Pt B
P Bk
R L Fr(iEdeg) i3 F b e T

< i # 7, 144, 46, 19,
. - :li ft r E‘ W%f%J
3 35.0% 50.8% 61.3% 52.8%
& P\ = 1 &l]
F
i i #i 11, 87, 24, 10,
R RS TS
ok 55.0% 36.1% 32.0% 27.8%
”i? Pt G
3 i# #c 24 10, 546 7
g Z T
» S R 10.0% 4.1% 6.7% 19.4%

L B
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2 ﬁﬁ%‘«ﬁ'éﬁ@]ﬁ’!—ﬁ-& R ES p BRI L THEEA 2
2F o RAS K o005 K ETFEEEFLR

3. RIHEF

% 4-63 21 4-66 % F o PRARE T2 LRI 0 $0Y REREFRFAES R4
Tpimiap R LB WA TR 2 RIREETZLPIH S Bk
6°7 122 143w gipth ¥ REFLRMG & (6 F=4472:7 1 F=3.849 ;
12 : F=3.256 ; 14 : F=3.390 ; = i # % & % p<.05) -

BEERpEOT R R o g1k 607122 14 S %0 0 LY Levene's
# ¥ 27 Robust & ¥(Welch’s test statistic & Brown-Forsythe’s test statistic) {7 % £ #ic
R AR (dod 4-64) B RAET  ETE 14 B SR EERF T 4
"6z 2P KRBT d W E- 5 &8 A By ARE 50 4 b FE T
Scheffé ;2 $4p 1% 7 &2 14 > Games-Howell ;2 $+ 6 2 12 i€ {7 F {54 o 47 o

12 Scheffé j ¥t35 ¥ 7 & 14 » Games-Howell i ¥+ 6 2 12 BEAE S RA YT
(30 2% 4-65)c AT %7 > dgth 67 128 1429 > £p4 4 TR
EF 2R AATE T10E T | 3 T11~20 & o

% 4-63
XRIEHE TRBET B BKFRERES R L 212 (ANOVA)
o RAA i T4 df B+ F&  P®
KER 191 2 .096 251 778
1 b AR S A B 148.173 389 .381
‘ &4 148.365 391
A
4 KER 422 2 211 683 506
_ 2 IITAE B & E B Ep o 120.269 389 309
N &4 120.691 391
I
) o o 1.093 2 547 1.314 270
REALE(F LT
3 ] EpN 161.754 389 416
2 B fi k)
w4 162.847 391
AR BaEAR(S 2L F  BR 1.138 2 569 1.464 233
H 4 Bk~ ¥R wmp 150816 388 389
vy 2 LIS ) #4c  151.954 390
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#é  R4A H# T34 df B FE PR
vid Bikmitdm(q e 2R 114 2 .057 190 827
5 mE B ERE A2 mp 116.679 389 .300
fagEE- ) #&4fc 116.793 391
) Kl 3.551 2 1775 4.472" 012
FRERF(r BR%
6 @ 154.449 389 .397
PR
#4c  158.000 391
kit tdm(s p R 2.503 2 1252 3.849" 022
7 A s wAFERE e p 126.172 388 325
1) #A4fc  128.675 390
B 2.036 2 1.018 2.383 .094
10 WEE R KRN 166.186 389 427
#fe 168.222 391
B 1.943 2 971 2670 .070
;_%P‘: ﬁgl,(u—f 44—5—3:
11 , w 141.516 389 364
AR FITE & B R )
£ Bir  143.459 391
o 3.024 2 1512 3.256 .040
Fd Frtne GRE PR -
12 . w 180.667 389 464
E=3 TR -
N #4r  183.601 391
4 BRERFAELST  BF 935 2 468 1.013 364
13 e (B wE mp 179.634 389 462
EEFE) #fe  180.569 391
WP AL B 4§ BL am 2.489 2 1.244 3.390" .035
14 T(8 BB AR/ 3 2p 142.776 389 367
7% FAr) Bfe 145.265 391

D E P05 RF B

RGE L ehE B

% 4-64
IRES TRBET B RRFRERE AT R R KR TR T
- 5 A g £ o S &t o
i A k) Rl ¥ E kTR o o P&
AR RER A (s BB%  Levene 3.274 2 389  .039
¥ ¢ 3N K H) Welch 5.206 2 258938  .006
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A3 )
#e  B/A itk i gt [
df df

Vi Brown-Forsythe 4.579 2 386.312 011

i Biktest#m(a = p  Levene 892 2 388 411

7 AzEit s wgiEik %2 Welch 3.631 2 252801  .028

i) Brown-Forsythe 3.827 2 374620  .023

AR Levene 4171 2 389 .016
et (GRE PR

% 12 . Welch 4.293 2 257926 015

F e ...

e Brown-Forsythe 3.379 2 371931 .035

1# KEFAHEBE L (T Levene 2.080 2 389 126

i 14 (3 BEBAS/LHES  Welch 3.447 2 256073  .033

#1 A2) Brown-Forsythe 3.399 2 384800  .034

EEPEOSPI A A N L e R R AR

% 4-65

RPEGE TRBET  HBRFREARE FHFLLETLR (i
6 ~ 12 : Games-Howell ;2 ; 351% 7 ~ 14 ! Scheffe )

i % B () P8k (J) P ORI T0LR HFF HFE RF
(1-J) 2R
6 ¥ (s 10 & 14T 11~20 & 240" 075  .004
Lo D 4 214 11 b 129 076 210 1>2
~%8) 11~20%& 21 & 1 111 080  .350 |
7Bkt Hm 10 & T 11~20 # 201" 073 022
(5 fp 2= P |
AN 21& 1 ¢ 101 071 363 12
234y A~20 2lend -101 069  .349
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¥R . 214 11} 138 087 258 1>2
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14 gpritEps 10 # 0T 11~20 & 201" 077  .035
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B AT 38/ AT - ' ' ' |
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7 HRAR)
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% 4-66

RPIEE TRBET B BRFRERE FHFLLE (3B D)

e REA i P E pd R P&
AR 8 AREPEIEEY 2.466 4 651
HE BB R S B 1.073 4 .898

9
G E P05 Al B Bk L B
() EF¥BRARTHER/LFKFREREIR2 LA E%

DAL R R 2 B R TR TR R REARE S R
TR S TR TS TSR R 12 TR
N

1.
TALE S S TARE AR & TARE A BB = HEe %A 0 2 10 A 4
%%ﬁ%*ﬁ’quﬁiﬁﬂ%ﬂ%%?ﬁ’%ﬁﬂloé%ﬂﬁﬂk?ﬂ’
By iR RRAEPFELBER ENtHRTEFRT SR 2 RHE L2
17‘ﬂ’%rfm/%?ﬁﬁﬁﬁﬁ%ﬁ%J%rﬂ%ﬁﬁdﬁ%4mﬁﬁi’
WA E LR (t=-2.253,p>.05) 0 L R RORLRARR C EEF BT (GER
% 4-67) -

2 r#ﬁ;%‘-ﬁijf{tﬁ R 2 z;g;}%*ﬂ;;ﬁh& TRIE RT3 BTG E
AT R BT R P RN LB TR S e 2 A fRnR
mAFLR(p>.05) (324 4-68)-

% 4-67
EREE TEY HTFR/ IR RERE FHFL AL (R
REAEAEHRT THOEPERL
F i P& T& P&
1 pARELL .050 823 .028 977

e REA i
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. REABRI BT THOBEPIRRT
f#_\i E!*EIE #F]*% I pEN 2. (<
FiE P& T iE P&
AL MEANEFETHRE B EF
Lo 2 ) 221 .639 -.192 848
X >
BLRBAR(C T ) AR T
3 PHedkERARZHRGAA 1401 237 -1.372 171
FR)
_ FT P AR LD R(n kR .
wE 4 " N . ,q ‘ 177 674 -2.253 .025
- FRHERRTEF HE AR)
’ FERBEGT 3 ARBLY
5 , 185 668  -1.312 .190
g i )
Bk m(a p AR L
6 At 881 349 179 858
flHekg)
9  AREFEER 1.180 278 .010 992
RS FRLEE EX 3 |
wE 10 i D 4528 034 -420 675
g W B2 TR ORI
i FE R TG (UHES
#wa 1 o) e s 3.868 .050 -272 786
12 A3 EEsa(lflLEsE) 1.974 161 -1.168 244
LI EF PE)ATO0SR G B L B
% 4-68
ZREE TR HEF/ R RRFRERE FHEELAE (2R
o RAEH ek X E pd R P&
AE 7 pRARERFEES /E Y 1.596 2 450
A8 SRR/ EEY 894 2 640

I F PEAOSRG N L R

2. P BRI

#4-69 £ 4-72 5 7 b B W BRIR2 R RIS O HN TR/ BRI REARE
RN RSREARR 2 L R G VAT A R P W BRI R %
gt 12235678 9% 1254 5dpth> ¢ FHF LB G A (1
F=3.099 ; 2 : F=2.681; 3 : F=5.351 ; 5 : F=4.995; 6 : F=3.680 ; 7 : }*=28.228 ; 8 :
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v?=22.336 ; 9 : F=2.953 ; 12 : F=9.922 ; { B 1 % % p<.05) -

BE LR EPT RS g 152352608 12 T L
Levene's # % £ Robust # % (Welch’s test statistic & Brown-Forsythe’s test statistic)
T3 Bk T2 RAR (40 4-70) > e T &% BT > :f%’b‘}.— 1~-2~6829 sy
Pl i g3 52 RASREHEARFT 0 3 iE-ffe Lot Ay
A2 18 50 A 11} > FiE = Scheffé /2 é‘f#ﬂ’f%— 1~2~6%¥ 9> Dunnett’s T3 ;* é"rh‘;q 1=
3-52 12 FFRRAYT VM RERTE S LU FRRYFAVE
FR2ZHGETE8EFFE  rtr (dok 473)-

12 Scheffé ;2 5}#:};}1‘%—1 ~2~6 2 95 Dunnett’s T3 /= i"q‘#;ﬁ;‘%—3 ~5% 12
BT (GER A 4T1) e AT R ERT > Adp R 3122 ¢ o XRlE R TP
WEAE ) 2P ARRY A TRE ) B T AR (A ek ) T aiEgim
BT ERE 2 F R 12 62 ¢ o RIS TP BB 2k R 2
TRk AN T AR (AER R ) R FpE oL X RIHE TP BRI
Z bR RE TRE ) B Teagim RS  XRHE TP w
BAE ) 2GRk ARR R G TR R0 TR ERE G RAptR 22 Eok Y S R
BEFUVREER AR TP ORG ) T ARFLE

FohonEar R TR RT e AT B s i (R4 4-73)
SERET o RpETETREL - K 20 > PR TR BB SR
RE BFFN TR A A (LEfeE) A BT kg2 5
2% o R TR RGE S TRE R EFR TR 2 A (L
ERwE ) TR E3siEggE, 2 TR A PEREE ) = 0 BBt T 2
QA M k3=t 2.9 » £R¥% rﬂéﬂﬁﬁ%‘;ﬁn e Tk 30 BT KEF
g TR AP ERE DX EHFAY TRE2 LAk (AEAEE).

%+ 4-69
ZRFETPDRB HFTF/ ERRFEKERE 345 F2 L2 2 (ANOWA)
H & RAEA i Taqe  df B+ F& P&
AR N4 4.366 3 1455 3.099"  .027
i 1 pOAALE L 3 KER N 183.649 391 470
= #fc  188.015 394
b2 2 WEAYLFELTRE  er 2.728 3 909 2681°  .047
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#E RES % Taqe  df 3 Fi@ &
2 E L) ) 132649 391 339
wqc 135377 394
BAFA( D wp 7.161 3 2387 5351 001
AR PR Y
3 wph 174434 391 446
PR~ Fisp A
5 %) wfc 181505 394
Y . W 2.265 3 755 2128 096
Femop AL TP R
. 4 (5 ix%® P& w=p 138713 391 355
#
T B Y
; REEVETRN) w0 oo sw
%
Ui - L e 7.610 3 2537 4995 002
e HEBRB(EY AN
.
5 BLEY W& Fe  wp 198557 391 508
&) #fc 206167 394
U - 3.235 3 1078 3.680°  .012
Bikiidwm(a g
6 AF LAl ep 114573 391 293
%) “@ic  117.808 394
wm 3.526 3 1175 2953° 032
9 REE L ER ) 155217 390  .398
wfc 158744 303
A PR Y R ICEE 2.338 3 779 1946 122
%%l 10 F2 REHE®2  2p 156.180 390 .400
Fa TR B RIKET) #fc 158518 393
= wm 1.994 3 665 1949 121
S ¥T G (0K
i 11 wp 132981 390 341
@—gs ‘,% AR )
#1 wfe 134975 393
w R 13.449 3 4483 9922 000
AR H 8 s (02 )
12 mp 176216 390 452
LELE)
@fc  180.665 393
FEOFEPEA0S A B ARG L R
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% 4-70

RRHETP AR HFTFE/ L RFKFRIRE S FHFL BB TR T

23 )
o HEA itk ek 3t P&
df df
Levene 112 3 391 .953
A 1 pAAREL A Welch 4.971 3 69.719  .003
% Brown-Forsythe 3.990 3 161.691  .009
* X Levene 3.044 3 391 .029
‘ AR (BB TR
7 2 Welch 2.250 3 63563  .001
2R
Brown-Forsythe 2.330 3 98.662 .079
BAEEA( HEFT Lovene 15.764 3 391 .000
AR PR FE
3 ] o Welch 4.040 3 64058  .011
pARE KPS
E W) Brown-Forsythe 3.505 3 71.801 .020
A e Levene 14.428 3 391 .000
" PREBRFHT p A ' '
p 5 BRI W s F e Welch 3.094 3 62499  .033
iz ) Brown-Forsythe 3.302 3 85349 024
o s sl ap g = . Levene .920 3 391 431
Bkt (a g
6 A FE R 2K Welch 4.293 3 65.645 .008
¥) Brown-Forsythe 3.760 3 136.759 .012
A Levene 2513 3 390  .058
£ 9 WEH E ER Welch 3.464 3 65.674 .021
Fd Brown-Forsythe 2.869 3 147976 .039
1# B EKEFFALFE A Levene 20.561 3 390  .000
i 12 #¢(fIHExrEiF  Welch 8.497 3 65636  .000
] BEFR) Brown-Forsythe 6.528 3 71940 001

EIFPEAOSAI A AR P LN RE KR

% 4-71

SRR TP RRS RHTF/ FRFFRERE S FHF2LEFRVR
(:}F;’l%.—?y ~5+12 : Dunnett T3 /% ; #,’;,#,’-.—1 ~ 269 : Scheffe ;=)
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(LiEd ) ok 390 204 316
3 HET i 300 215  .659
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A Study on the Meta-Evaluation of Teacher Professional

Development Evaluation in Taiwan
Abstract

Since 2006, the pilot program of teacher professional development
evaluation in Taiwan has been launched for more than 10 years to date. In
total, 75,029 teachers from 2,539 schools in 24 counties and cities have
participated. It is one of the most important educational policies to
Taiwan’s secondary and elementary schools in recent 10 years, which is
highly influential. Over the 10 years, with real supporters, many studies
discussed the implementation effects of this program and further reflected
many practical difficulties and problems. Recently, the atmosphere of
simplifying and even opposing the evaluation started to be brewed in

Taiwan.

In fact, implemented to date, even if the teacher professional
development evaluation has related problems, it also has its values. Until
now, there is no systematic meta-evaluation to ensure its quality to our
best knowledge. Therefore, the implementation quality of teacher
professional development evaluation is going to mentioned during this
study according to the commonly recognized twenty-seven standards of 4
categories — suitability, effectiveness, feasibility, and accuracy — within the
Personnel Evaluation Standards developed by the U.S. Joint Committee on
Standards for instructional analysis (JCSEE). Via surveys analysis,
collection information from questionnaires and focuses cluster interviews

during this study because of the reference for the education authority.

Keyword: teacher evaluation, meta-evaluation, personnel evaluation
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A Study on the Meta-Evaluation of
Teacher’s Professional Development
Evaluation in Taiwan

Chao-Yu Guo

National Chen Chi University, Taiwan

Background

* Teacher's professional development evaluation(TPDE) is
one of the essential education policies in
Taiwan's primary and secondary schools in the past
ten years, which has a significant impact on the overall
educational development trend.

* At present, there is a lack of systematic meta-evaluation to
explore the implementation of the evaluation.
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Purpose

Joint Committee on Standards for Educational (JCSEE) Personnel Evaluation
Standards(PES) as the framework which explores the implementation of
Taiwan teachers’ professional development evaluation(TPDE)

through Importance-performance analysis(IPA).

Status of the Implementation of Teachers

Professional Development Evaluation in Taiwan

* Implementation: Encourage schools to apply for trials,
teachers to participate in the evaluation

* Operating mode: School-based peer supervision model, including self-
evaluation of teachers and peer evaluation in-school

* Time: 2006-2017
* Participating areas: 2,539 schools (64% of total school number)
* Number of participants: 75,029 teachers (37% of teachers nationwide)




Status of the Implementation of Teachers

Professional Development Evaluation in Taiwan

y School School School school Education schools of teachers
| 2006 [T 125 22 13 3 2 165 3425
19 165 49 17 11 2 244 6211
20 177 68 41 16 1 303 8848
WPIEN 20 350 115 99 41 4 609 17884
20 454 126 139 64 5 788 23318
21 570 164 198 89 7 1028 31663
22 632 209 250 121 9 1221 42913
21 828 314 276 137 16 1571 53835
22 1117 399 307 147 23 1993 66292
24 1441 500 322 149 23 2437 75168
24 1491 532 342 147 24 2539 75029

Note. From Teacher Evaluation For Profession Development(2016)
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Status of the Implementation of Teachers Professional Development Evaluation in Taiwan

100
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JCSEE Personnel Evaluation Standards

Feasibility standards

(F1~F3)

Personnel Evaluation
Standards

Utility standards
(U1~Ue)

Accuracy standards
(A1~A11)

P
(Propriety)

P5 comprehensive evaluation

P1 service orientation = P2 appropriate policies and procedures

P3 access to evaluation information P4 interactions with evaluates

P6 conflict of interest P7 legal viability
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F
(Feasibility)

F1 practical procedures [ F2 political viability @ F3 fiscal viability
Al validity judgement il A2 defined expectations 8 A3 analysis of context

A4 documented purposes and procedures i AS defensible information
A6 reliable information

A8 bias identification and management
A10 justified conclusion

Methods —Survey Research

1. Sample: According to Taiwan‘s north, central, south and east
four districts, a stratified random sample was conducted, including
principals, administrative teachers, grade teachers, and faculty
teachers, including about 400 samples to investigate.

2. Tools: Based on JCSEE Personnel Evaluation Standards,
the "Taiwan Teacher’s Professional Development Evaluation
Participation Questionnaire" is compiled to explore the "importance-
performance" of the twenty-seven standards of propriety, feasibility,
utility, and accuracy, and to adopt the bilateral design.
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Example of the "Importance -Performance" Questionnaire

Importance | Meta-Evaluation of Teacher’s Professional | Performance
Development Evaluation Standards
654321 P1 Service orientation 654321
Participating in the teacher's professional
evaluation can make teachers' performance
more in line with students' learning needs and
achieve school education goals.

654321 P2 Appropriate policies and procedures 654321
The policy and implementation of the teacher's
professional evaluation policy are clear and
appropriate and can be recognized.

Result 1- Importance

1. Among the four standards for evaluation, the degree of
recognition of importance is in order of "utility," "feasibility,"
"propriety," and "accuracy.”

2. The "utility" was the most identified by the entire object (5.49),
while the "accuracy" was relatively low (5.37).
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Result 2- Performance

nmn

1. The performance of various standards is as "utility,
"accuracy," and "feasibility.”

propriety,"

2. The "Utility" performed best (4.26), and "feasibility" was relatively
low (3.95).

Compare(I v.s. P)

1. The order of performance of various standards is somewhat different
from the order of materiality in order of "utility," "feasibility,
"propriety," and " accuracy."
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The Order of Importance The Order of Performance

Feasibility standards Propriety standards

Propriety standards Accuracy standards

Accuracy standards Feasibility standards

Figure 2 Comparison of the various standard importance and performance

Important - Performance Analysis Chart
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Standards

I P4-P7-U1-U3-U4-U5 U6

.l P3-P6-U2- A4
100 P1-P5-Al1-A2-~A3+A5- A7 A9~ All
\% | P2-F1-F2-F3-A6-A8- AlO|

P2 appropriate policies and procedures F1 practical procedures
F2 political viability @ F3 fiscal viability i A6 reliable information
A8 bias identification and management Jl A10 justified conclusion

Conclusion

1. The importance of the meta-evaluation of teacher’s professional
development evaluation was recognized (5.41), especially the

"utility" standard.
2. The performance of teachers' professional development evaluation

1s generally good (4.14), the "utility" is the best, and the "feasibility"
1s slightly lower.

3. In the teacher professional development evaluation, the importance-
performance analysis (IPA) the relatively remarkable and relatively
weak performance of teachers' professional development evaluation
at out seven standards, including 3 "feasibility" (3/3, 100%), 3
"accuracy"(3/11, 27%) and 1 "propriety" (1/7, 14%).
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