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R (8) 2 1.9 10 14.9 0 0 12 4.9
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3RREE B E 4.27 4.28 436 4.18 0.31 N/A
4.3 R A B 5 R R w3 F 427 433 4.40 4.07 0.00** | A,B>C
5. EEE RN 427 4.34 4.27 4.16 0.26 N/A
6. M HE 3T A2 S b F2 I 4.16 4.24 4.19 4.01 0.09 N/A

TF : BE/KUE p<0.01 fBa0 * * ; p<0.05 fiad

10



H}:
s

FEAR A B S S BRB B RBGT 2 B

Rkt EHRTAERRA R
HidE | &k 2
N P A P e R
(A) (B) (C) )
1. % 48 F R BRAS 0918 18 4.23 4.34 4.19 4.11 0.08 N/A
2. BRI PE 4.17 4.25 4.13 4.09 0.32 N/A
3. IA B A AR GG LR & ¥ Tk 4.20 4.26 421 4.11 0.41 N/A
4. % REJEAT R 0 TAE R R 4.02 3.95 4.07 4.07 0.55 N/A
5.0 AR3R A AR ARGER © R 4.13 4.08 428 4.08 0.31 N/A
6. T AEIE By 512 FH MR 3.98 3.97 3.94 4.04 0.79 N/A
7. B R RABAE AL 4.23 4.25 431 4.11 0.25 N/A
R ¢ BEFE/KHE p<0.01 £330k % 5 p<0.05 {330 *
O BIEREEEE B riﬁﬁ“%&ﬁﬂﬁﬂﬁ%&%ﬁi@ﬁfﬁj TSR
ANAYBLSE R RE IR | S = TR 8 AERARTIE
AR ERIZE 537 » 1118 ] S i 2 UL W ] B RENE ST - it Ry TRIEREE 5 -

KI5 IR AR A5 KSR ik 25 & P L e 4

PIRRERET ) K THIE - MR Ry
66.45% » ANFRJ\FR » &K 4B 5 i
AR -

RIZE— @ SRR EEHmE

ARRFEEE T AR =0 (4 B3R
TIRORE T R R R T
JRENRERIE N A ZCHR RS 7 B 22 Bk
e AR BRE T IR L HR B
TERCEE o~ TSR LI BUREE ~T 1 T
B A BRIARBRBE | LI HRIER
W [IE 2 B R AR 25 T TR 3t T a4 Fy

PR TR o - IR Ty
40.99% - Cronbach’sa {E & {H B 0.89 - HE
RIFEEET80Es 3.84 AI1GH1 - Z5E EHERE
AR N AR

KR~ A& WS
ENPSESINC IR ) SRS =3 3] 20

11

K32 ] i fEsdt B 8 F 25.45% » Cronbach’so
BREE y 0.81 » HEHKIZE 980k 4.18 7]
TR0 3238 BN BT E RS R i EIFE
R R -

FHZR/\ATA] R & BT ~ T fig
BRI & - RIS R 2B - 7213
FE 53 HTERfr » WAKIZEZ Cronbach’sa {E$5i%
0.8 DL E » BE/RAHSE & R H R —
R EN: -

© BAZREEERE

ARGERIZR 3BT » 7 A1 P P i ok 2 E o i
[RIR - HREE 2 R R P ek 25 o R IR o i 44 Ry
PREIRSREST 0 e T HIREMMLRETST L 0 A&
AR R Ry 82.57%  WIRIULFAT/R » #IK]
Fan HELHTATTE -

R — : ik BsRe

ARFEAE T HR SRR R



SR 2

EALE

RN RAEMTEARKE FE M
W7 A E
otk . 5 #ft AR 5 % | Cronbach’s
AME | ppm | e | TR «a
(%)
ke X (B HFX) BE | 0813
HAZ R BM R RE 0.812
Az aatin HAINRERAZ N B2 Ve R ‘ 0.777
. Hh S IR EAR S BRE 0.766 | 4.10 | 4099 | 3.84 0.89
= HARAL R B AR 0.742
HAARAZ 2 BB R 0.656
ITHEA B WIIRFRE 0.544
HARR ) R IEHITR G 0.897
FRAMEE | BN R 2R RE 0.891 | 2.54 | 2545 | 4.18 0.81
FAA R 0 E AR 0.619
MREGRE 66.45%

TR B REE T ) T H B EER
JiF R R e 175 A R T L 55 =T 8 A
BRI THEL R RE T TR B i 405 T MRS
BREST o - NIRRTy 4517%
Cronbach’so, {3 {H Ry 0.89 » HHHHFZR
%0k 4.27 AIASHN - ZAE BN ARG
RE 12 R G 1T -

RIZ2 "« HIRELRE

ZNPNES DA )N e e b
T+ o~ T BB R ERAYER T T BRI
PR 2R AR Tt ) S =T AERH R
THELHIRERILAARE » an by T HIRERLRE
Jia- ARV B R E R 3440% -
Cronbach’s a fEE{HE 0.87 » HHERKFEF
EI8Ry 4.20 - BURZHIEE R AGERLRE
JTIERFERIFETT -

RS SRR & I - W fig
BRI & - RIS B R 2B - 7613

12

AT fr » FAKIZEZ Cronbach’s « fH1
i 0.85 DI b BURAW L BB IEE A
R EAS E M -

© B TIFEARAEE

AR RT3 534 » - {18 R e a2 H e R 11
IR - AR 25 RIS ik 25 L T R o2 i 44 By
FPLERRessse ) e " TAFRBREEas - 43
fRREE B B Ry 77.06% - NFRAFis - &K
Fan HELATANE -
KR — + TYFRRe#Efd
NPRE S NEAR N G UE S T
HEEE o~ T B E REE T A A Ay LA 2L
K TR RERE T TAERBLRK ~ W2 Bk o~
M S SE R e el A VB RE ) SEDUfEA8 s -
PERIZR N RS DL T AR e e 3 » di
Pl T TAPRREREHE , - IRV R
By 39.489% » Cronbach’s «a {EE{H E 0.87 »



R ABAT A E R E F

H}:
=

YN Y R S

P v - * %%q_ﬁﬁiijﬁ % | Cronbach’s
) AR gppe [N Bk o
% (%)
FRSLIRA | A BhA R R R e 0.875
i A BhAN R S B3It 0.845 | 2.71 45.17 4.27 0.89
A BHF R B R AR5 R L 0 4R I | 0.787
sn gt AL | AR R 2RI R 0.912
i FAA AT 0 B R R R R 0.801 | 2.24 37.40 4.20 0.87
HAAK o) X EH AR 0.620
MY RE 82.57%
K+ EBRIEREFRRE F o5
B % & 4% ik 75 = %%%7]‘;%;5& 4 |Cronbach’s
ARE| spqd V| R a
(%)
TAERRE | BE 15 T AEIR B E SRR AR 0.816
AE 115 B AL JEAT R Bl 0 TAE = K 0.773
G BRI ARG SRS | 0760 | 20 | 3048 4091 087
1518 B RS R ABATE A 0.707
ITAERE | R P REETETHIE 0.854
E 8 1515 B AR R AR IR 69 1B 1A 0.846 | 2.63 37.57 4.20 0.89
P RARBY T GH TE 0.775
MM R 77.06%

HHERRFE R 4.09 - BURZHH BR
TAERLRER A EE BRI -

IR« TR

ARG S S B B S 52T
PRER ) T RE B E A IR I (E A
o S B B LURA Ay R R T 3 A (5 =l
g - HILIRSR Z FEDUEE EREe T,

E o iRy T LIERRECE , - RIS
TR EL RS, 37.57% » Cronbach’s a {5 1H

234
=
T 0.89 - ELFHFLRIFR P8Ry 4.20 RI1340 -
SR B AR RE AL A B A s -

13

PR TP - 4% R 6 2 2 7R TR
vy QUSER B SIS Cal il R
AT - WiKIZE 2 Cronbach’s « {HS
# 0.85 DLE - BURAM R SR IEE RN
B — B AR EE -

@) BEBHERRBAH

32 (8 R 1 B R i S e 18 B
fii - AR IT R - BIIRRSE
SCEE R e P AR ~ R
B ~ IRTAITEE) ~ Z2ANEHE - 230K



BHREAET FWH

SRR - R+ —FR -
1R e R A
(1) F i RIBSERI A FAE " ARG
WMEE  DEEENER P

HE B HATEMEE SR 5 XL
ok T31~50 X, B E S ;
5HhTe~10 K 4 B "21~30 K,
M EHELL "31~50 X, HUE

EHIOA ~ 2B s it KB B e SEERKEAE " 6~10 K 5 1Y
ARG EIER B 2R - 2B RS S B

>

HE—FFIH Tukey LSD HHEME 2 AA HEs A
L 120 pRLLE S R T46~50 (1) ZANEFERIARFAE " R IRERE

%o R EHTE G HRE 2
FAKT » HIALE " 40001 ~60000
T o BB BRI E R
EE 740000 JTLAR 5 B T 60001~
80000 JT 4 HIEE B » 11 " 40000
JEEAF 5 B T60001~80000 JT |
FIE S ekt T 80001 LA E 4 1Y
BAE -ETHBAE KR
¥ NBEEHRERGHNEEZ
BREY o Z2EE Ry TS L2
HEEHREERTMEES L
"REAEENW, WEES
TREAENW, WEENEHT
TRbEFAE ) B EE 5 5N
TELER Ry BB Bt e b Tk
HAEE , NBER - BRI
T6~10 K LAY B ERIE 3TN
BEEH TS REUF ) & "31~50
RoWEER M "5 XEUN ) K
M31~50 X, MG &L 51
KL A -

71 ERIEEEEER - 2
AR B SFER KB Z G
HHAS -

#E—HH Tukey LSD H&ME
BUL - ZAEER T TIERK
52 BAEMR S IR S HE ST LRSS
AR - 2K 11
~30 X, R BAEMEIRESE
E&LE "5 KRBT 5 B T31~50
Xy W BHEAAEHE - fREHRE
£ " 31 RELL , iR BAEMRER IR
BRES &L TS REAT ) K 21~
30 K HUERE A -

(2) Z2AIBPEAIAFAE " HIBER{ERE

J1, FRIFEEENER -
HE—FHH Tukey LSD HLME
2 DL TR R TR EE
Ry BB B2 B R HIRENLRE D) &
Gt TAREAEAM WEEE
BRI - ML " RE A TE P
FeBIBEAY B B G L T AE)

(2) 251K Bk i Ft KB 2 FAE B TR K 5 BB ARG -
TENE R ) B RBER R - 3R T ARIE S
HE—H| Tukey LSD HHEEMRE (1) e b f B E SF AR RIS [RIAE
B ZAIKEAE " 11~20 X FTAERRERf , L REENE

14



5 MZAlEEN ARG IEE
HEW 2R -

HE—F|H Tukey LSD HRARE
B 0 120 B LA L B T46~50 5% 4
HYE B 1E T/FRRE 2 sz alllik
BN B AR - & T
PR o e T o B BAE T
TERRE B b [RIFNH B2 FAY A
ekt TEEER EY K EE
FEFE | HYEE S o 23l B, T Bl
AR~ TSGR ) S TR 2R
HYE B 1E T/FRRE 24 &y b

AR -

(2) e e Z BB FIAE " TAE

e, FREIE EENE
5o EIEHHRA ~ BERE K
GIR/¢ GORNEIL=ESE-CE iNpE
HE—FIH Tukey LSD HHRAGE
B AEERAE T41~45 5%, ) 51
L b BB B TR TAERE R s
MR BRI R L T 20 3%
IR ~ T36~40 %y K "46~
50 BEo BB B - HIRATE
F80001 JLLA & \H9EE S 1E TAFRE
JE A b AN Sk i s 2
TEE BB TIERE
g o ATREIK Ry B R
BERER M AT - FRD g b T B
Bl & TRE, BRENZEEES
oot - DL TSR, ke BRI
Ry Z I By 22 S AE TR RE i
| WIREIR R BT BB L0
Z0 s AT KRS - @K

15

£ RBER B S BB R D SR BGT 2T R

Bl T51 RELL ) I ETETAE
REE A o BT R R B R
FEHRERCER—HE - T BE
FERAR -
B - FIERAN A RBRIR TN DT
NI e IS ESA g e E B2 N
PR ~ 8 A A RERGSE B BB AR E K
B P » 3 RIS ZEE S A R - R &
K152 Pt A, & R P i SR B AR R AR R - AT
AR B S = R P 2 28 2 A A B PR PR -
T B AR (A — s e

RS M TE R IR RO AT

£ IREBTEREIE  f TR
#IE °

n FRVETEARAEAIE - Ry T A A RERYHE |
B TEBR TAERER G ) R -

X FREIS A Ry R SRR R
R Wi R CGREZER T R A& =
PR

Y FREEAKE I - Ry R A A BE
vt WK R (fRas AR s S FIREMMLRE
71) KERE TR B mifE K% (LAE
RE R s T/FRE A ) » DY -

v ERRE ORI R VBHE H A BB
KA T 2 B B SRR B R - TR

T T I A A R I R P A
JE FH 02 AR B -

B+ TEAEHELRE Ry B AR T AT
KB TE 2 5 BN SR B R R A A RERY
M EER TOERE R B ARE -



BHREAET FWH

k+— EASFMHEIR R E S

RAEAMETERK (E N 0 B T AE A R
. 3 31 R Fo I 4 %% T 1F &
RAzwit | @R o o o oo
# e 1t 88 7 At 25 1E JE g
SFdh 0.048" 0.455 0.156 0.073 0.017* 0.003"*
a2>al, a7,
R a2, a6, a8>al,| a6,a8>al,
LSD # < a3-a6, a8 > N/A N/A N/A
a7;a3-a5>al a5, a7
al
IR N 0.000** 0.056 0.337 0.550 0.190 0.016"
. b3 >bl,
LSD # =< N/A N/A N/A N/A bl-b4>b5
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A Study on Evaluation of Training Effects with Respect to
Ecotourism Interpreter

Chen, Ching-Fu'  Lin, Chu-Nan"~

Abstract

This study applied the Kirkpatrick’s training program evaluation model to examine the
training effects for ecotourism interpreters and analyze the difference of training effects among
demographic variables. Furthermore, the LISREL model was employed to investigate the
empirical relationship between reaction level, learning level and behavior level within Kirkpatrick
model. A total of 247 usable sample was obtained from a questionnaire survey to the interpreter
trainee at three chosen eco-related organizations : Flora Area of National Museum of Nature
Science, Bird Society of Tainan County and Yushan National Park. The main results are as follows:
1.The training effects on all three levels are positive; 2.The demographic variables with
significant difference on training effects include age, monthly income, education attainment,
vocation, leisure pattern, participating motives, training experience, and interpretation experience;
3.The training effect on reaction level has positively direct relationship with the learning level and

behavior level, and the training effect on learning level has positively direct relationship.

Keywords: Kirkpatrick Model, Interpreter, Training effect evaluation, Ecotourism

*Associate Professor, Department of Tourism Management, Nan Hua University
*"M.Sc., Department of Tourism Management, Nan Hua University
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A Study and Promotion of the Old Zhuoshui River Resource

Jui-Tsan Chen”  Pei-Lein Wang~ Tai-Chang Hsia™

Abstract

Vicissitudes of old Zhuoshui River witnessed the socio-cultural and environmental
transformation of southern Chunghwa area, as well as the local economy from insufficiency to
affluence. However, the ecosystem has in fact been destructed during the process of economic
development. To bring attention to local residents, we intend to promote conservation of local
natural resources within schools and communities, in which, we bring residents into the actions
voluntarily to give life back to the rivers with the localized protection actions.

This study is conducted through literature exploration, questionnaire survey, and field
interview. The work team is formed by several professors and a group of volunteer teachers from
all over the country who accompany the researchers over the journey. Based on years of hard work,
we have the following major findings: 1.34.7% of teachers have put old Zhuoshui River into their
curriculum. 2.Teachers think that effective use of materials of old Zhuoshui River can enrich the
contents of teaching in various fields. For this question, 32%,the highest ratio, chose the item —
Natural and Life Technology. 3.93.3% of teachers think that assistance, supplementary teaching
materials, or field-teaching sites provided by the government or its agencies are needed when
pushing forward folk culture education. 4.all teachers surveyed (100%) wish that the government
will provide the opportunities of on-the-job training. 5.96% of residents and teachers think that
the old Zhuoshui River has been seriously polluted but they would come to the river for recreation
or teaching if the river landscape and pollution is improved. We wish that the government will
effectively enforce its authorities to clampdown illegal exhaust of wastewater from the factories,

animal husbandry businesses, and quarrying yards. Through education, experts and scholars together

* Graduate School of Environmental Engineering
National Chunghsing University; Taichung, Taiwan, R.O.C.
** Collage of Design
Chienkuo Technology University; Changhua, Taiwan, R.O.C.
*** Department of Industrial Engineering and Management
Chienkuo Technology University; Changhua, Taiwan, R.O.C.
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with residents shall push forward protection of our environment and pass down the concept of
nature conservation to next generations. Sustainable development of environmental resources is

possible. Let’s once again unveil the beauty of old Zhuoshui River.

Keywords: old Zhuoshui River, ecosystem, localization, environmental protection
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7.3 B EAR 4 500 TARE BMIRET A Y 364 3.51 1.21
8. 4% A E Ak ] T R ST e R, VA B B AR TR 364 3.70 1.11
9.5 7T A KER » & RELFREH AR 364 4.29 0.87
10. X B & #% Rk P RAREIR BN A 359 2.99 1.05
11 R & B S AR ok V335 362 3.41 1.08
R2.RBEHRRKP FRRE A RETHRER 359 3.39 1.15
% 13 R ARLA Ao HIAEE R FTH R A 363 3.08 1.12
14.4% 5 & Fo B3 3 i o 47 205 IR B0 P AR 357 3.41 1.06
15.% RIE AR T 0§ &G B3 K AL S 1 Ry ok 364 4.14 0.96
16. %GR BB - A H 4 LR 361 4.12 1.00
1T REBRERXXF LT RREHMERE & 355 3.32 1.24
18. 4% & & % K RAJF 34k ) 18 64 R 79 Au )k BIL 363 3.59 1.14
9. &R FRG N BT IRAIR YR T H 358 3.65 1.11
20.4% 5 BISRSLIR R A M e 8 F 361 3.43 1.12
2140 REA F 0 - RO T WP AR 357 3.91 1.23
22K E—AHMF AL AT R EMHE RS 356 3.70 1.21
VRAEBERRWEE—BERE 354 2.83 1.20
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N B AGRA  H B BL I A AR S A B e R AR

kW ZFE—BRRBREBETRLSUF S FHEAZREE ()

24 R ARG L TEREI > HFREYRBGETHH 361 3.39 1.22
5 RHAMTH SRR EH 359 3.23 1.20
26. HAIRKA FohiT LR RBF AR 358 3.63 1.16
278 B ROF R R R TR R R & 365 3.86 1.15
28 HM B al b AT A SRR N E) 0 A RB AR 367 3.46 1.25
9. FFRARFZN A ARBIT  EARE SR 360 3.87 1.13
*30.5 | KRAEFELH - KRETFRATE 360 4.06 1.09
¥ 31K IEFHECIRITM A 364 3.93 1.13
¥NNHARRTEERFARLENTE  RETRKIETH 360 3.63 1.22
3B ERAMEAMEZTARIY S0 EREI AR 359 3.50 1.21
4B B LB ST AR ES 358 3.48 1.27
5. B F SRR TR SRRINEE 359 3.60 1.20
36. FE AT H M AKITSE  EREF AR 360 3.46 1.26
R —fRIR L 244 3.56 0.49

N:AAH M: F34¥ SD: ZREE
% 1 kTR

— - 2EHZMNRCRBEEREA
BRI D

Ry 7 ERES AR TR ~ K ~ FHEZK
U5 ACRERISE ~ AORESIEEIE ~ B2 E i
TR BV PN 2R b g L ~ BR 5 T A B e —
fise B 357 B 57 A I B 2 e AU SR L Y
REJE R RATR 20 BIDUE LB t BRE
HK 3 55T (one-way ANOVA)
S E iR iE 2= fHRE (Pearson product-moment
correlation) ACEHEIM (L RERERE BA 5
HEFTE R AT -
O BEZER - FRRARRIREE
HRLREVREE ZREfRD T
Ry 1 g 1)~ S0 S GBS IR A A E 5

EL 4~ i
@Eﬁ%ﬁi

U E LR REE - KT b 70 3 DAY
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Tl B S ARSI S A T R AR LR
FERRGIHEITHIEA t BE  #ERE
Bl MR SRR ERE RIS I SR B
BB R B R B I -

O BERXBEE BERMEBESNR
ML BIRYEEBE 5 0 R ER HL ¥ 3¢
LRV REE Z B tR D AT

Fo TIRSZE AR E S E R EE

B LRRARRIE - DL B ACRE IS S T H
H - SR IR RBRE B R AG 0 Ty it
AT RN B E AT (one-way
ANOVA) - R EHEE AR I SE
B RE R B RIS I0 L PI B L AT e
72 o R 6 A BRI LR | A1
TrEAR R R B AR B SE A [F] 1T A B 2
S (p<05) - Al REENIBEAGY
HEEN LRI - KERER - BREN

~
’

=~
H
H



AU RRE S R 1G53 1 TR B2 B8 A RERY I BNt Z o wapdle b REE
SRR A B 22 5L - W] LB B AC RN 3
kB BFEAFIMELZTHEOCROEEZRFrZFHRBAREE
A # R I AN
KB E
- 79 3.07 0.54
A 148 2.97 0.65
mA 95 3.08 0.66
FENH 35 3.07 0.64
FHRME
) 53 3.09 0.60
A 104 3.03 0.61
BA 80 3.12 0.66
RE 97 2.92 0.62
RN FEXFIMELZTHECROEE SR Fr IS RHSN
A B %R RR #e 3y £ 7 An S D F #x2 M

Kl i 1.014 3 0.887 0.448
KB E Fail M 134.405 353

M 135.419 356

Fil i 1.989 3 1.676 0.172
FRIRE Fail M 130.529 330

M Fn 132.518 333

B TIRE B NNER SR G EE BRI RB . -

U AR » DL B AR ER R s
ETE B LU R B3RS 00 e fik i
o EITH KBRS (one-way
ANOVA) - KRG EBIEEARE BRI
B AL HY RB IS B RG0S AR
HEFE o R /\FT AL BEAR LB ER
199018 A R B2 31 A RERY B2 IR A [ i A 3
72 (p<05) - WJREBEARNERENSY
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o 1 fife B2 e R G B A BB L o L R
ET R A e B M H MRV - L
Fr B A B L M P Bl 43 BT PR (/K ~ &
)~ THEERE (=16 ~ BN ~ BN - HIE)
B PREE (P ~ el ~ KiiE) =4 DL
B2 WL M RB R S RAG 40 Ry i S
T ERK 2R Hr (one-way ANOVA) ©

FERILAT A =2 RS LR e



FMNFEACERA S E BN E R RS EH AR L L AER

RIGTEHEEZS (F=8.805 df=2,
P<.01)° EH 16 ZE (Fisher’ s LSD ) #31 »
3T B AELAS 43 BE A i B A B 5 P g
5 R B A9 19 o3 BEE R E BB A
F o wI R B R A A B A AL R P

%

A BB RS ER R S A A -
FREREE ST - B2 B N BEAL I G
R & A © KL - SRR LM G R &
KT Ry 57 B R R 55 B A L i Y B ST T
HATE%E -

Rkt BEXFXLRAZLFTHEROEEZTREIZIFHRBAZEE
A B ¥ R G
KGR
B AT 159 3.05 0.64
&P 147 3.03 0.63
SR RKREAL 42 2.95 0.53
FRERE
B AT 143 3.07 0.68
Y &R 173 3.01 0.57
SHRKREAL 30 2.96 0.63
AN BERXFXERRZETHRICROREERG IS RESN
A B SRR #e3f £ F g An B WA F iz & R
W M 0.593 2 0.744 0.476
KHE R wm R 137.460 345
W o 138.053 347
i 0.126 2 0.158 0.854
] ERE Eil M 137.130 343
W o 137.256 345
R BERRFRAEACR G ERLZEFTH AR RE TR, LRSI ER
A B S$RAR MMEFHFA BWE  FHL  PostHoc# & (LSD %)
i 6.519 2 8.805 % Ut 6 A < 7 9B B
SRR M Kl M 134.735 364 I 36 A < IR B AR
AL B BE A H o 141.254 366 o 9B e < 1% 9B A
) kp<.01
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BHREAET FWH

G PEHR MM
WALRRYREE L BtR DT

Ty T R B2 B B DL R T AR B B 2
HH LR RE R FHRA R L - KR 22 B
B LR F B R RS o Bl SR B A

LR R B 3R15 o S 1T R R ER A 22 AH R

(Pearson product-moment correlation ) » H

FER B HRRA - AR - B WLk
HIEREE N F BRI H R A B AHEA (1=
-127 » p<.05) - ELEE BRI /\ AR g il 22
BRI RE I B AHR - Al - ATLRAER
BHER B S H E R B LAY BR B S FF RO AR B
2 S R SR LRI R AFR
B Rk 32 K% - SRR BN S B - I
RALMAYRE B ) -

k+ BEZIEFANTRERETRFHEEFTHECRNEEZ RIF 5 X Pearson 48 Bl 15 B 21
A

I
<

B

FERAEE RS

Pearson #8 B

EMAECR L RIF S 7

18

-0.127*
3 0.015
# 366

2-tail : *p<0.05

@ 2EMN - RIRFEREEAHRL
MRAVREE L RAIR DT

Ty T B2 B — i BRI R R B FL AR
LRI RE EERFHBR TR L - K PLR 22 BE A — i
BRBERE I B RAGr LS RO R SE L B

BRGENT K EE 2 HE (Pearson
product-moment correlation) * s3T5 SR 2
BUAFR T — - KR BH - BEN—KERE
TR RE S B REEAHR] (r=-.211 -
p<.01) -« Kt » RTLIERBHER By — it BR bR
EE e eap R (AR A=E]

Rt— BEX-MIERBE RGBT H AR &L € K55 X Pearson 48 B 14 #
2HT
g A BN EFBRES
Pearson #8 B -0.211%*
AR L R AF g M 0.000
18 ® 367

2-tail : **p<0.01



N G BR[O B A AR AR R Y R K

= BEN—RIRRREEE

FRAEIR D

Fo THRESABEFEE BT ~ F8 ~ FHEZK
U~ ACEHEIIEE ~ ACRPBIERIE ~ SRRt R

AR L R P ~ B N T A B f B v
BN B AL R Y RE i S A8 T B B B 1 — i
BRIGRER MM RALR o 23 AL ERA ¢t
oE >~ HA T8 EYKSH (one-way
ANOVA ) K B 6 & 6 7 fHBA ( Pearson

product-moment correlation ) 2K $fEL#E 1Y —
BRI R B R 1Gr HITE R T -

O BEZMER  FiRRARRIRES
EN—RIRIZRE RRRDT

VAR VNS SN SY ST NP
R RN R IIH:)})”J'JL,Hi
Tl SRR b AR S A TR S I S R A — e ER
SRR RE BRSO EIT RO ¢ R

SE © AHAEEE - VA > R BRI SR
THHA B — R BRI RE Y 2 B R H

B (p<05) -

ZHEHR R

©
P

RERHZEE BEREES
AR L RIRYEERE S R R R E
H—RIRIRREE ZRERD

By T IRER T AL R 2 B
SRR RE R » DU 88 AL RISy
5HTE mim IR R R R

H o #EITHERE T E T (one-way
ANOVA) o HFRA- WA BREA—fER

HREIER RGO RS E AR
[FmE#E2ER (p<.05) - AJREEA R}

MR E A & B i ) — i ERBERE T

By T IREL B LRI B R R S s e
B — IR R DLBR B AR B IE Sy
AT EE’J fi BR A RE R B R AG 0 Ry A
W EITHEA TR (one-way
ANOVA) o FHERT="]%1 - BLE—iRER

BB B R1G& K B B RS B R A [A]
MAEREEAE (F=2.822, df=2, P<.05)°
FTUEHHELZE (Fisher’s LSD) HIHS
R WERBH - R s PR B
H—fi BRI RE B 5 SRS o0 L R B2 R Ty [
LS

At= BEXEFIMERE TR BATRI > EHIHN
B % RERR  MHEFIR b o & F 4 B
kil Fe 0.502 3 0.709 0.547
ST K w N 83.363 353
% Fa 83.865 356
kil Fe 0.150 3 0.203 0.894
FHME kil N 81.358 330
4 Fa 81.508 333
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Rt=Z ZEXFIERAZFG AR EE TR G o8 2
A 3] SRRR  MHEFTA 8w F i %M
i 0.253 2 0.537 0.585
KHE R wm R 81.238 345
CC 81.491 347
w M 1.322 2 2.822 0.041
FRZE Gl M 80.362 343
GO 81.684 345
Rktw BFHRERA—JORBEATRE S I EREIITRERI>N
6l B SRR MHEFFM AWAE F# €  PostHoc# = (LSD %)
Fiil i 1.322 2 2.822% SF/HEE>BEFAT
FRZE Gl M 80.362 343
M@ e 81.684 345
*kp<.05

Ry 1 i 2 B R A A BB L i e R 1 P<.01) - fEH%FE (Fisher’s LSD) #§5 »
OB s BRI — R R L T PEBEH A 1S o B = B R - T
Fr B B A L R rE A o O B (KBS~ & L Bt ER A B LR R ] - 2R
F&) o eEEE (=~ mEIN BN~ B 1y — BRI RE i e R - B T R R R
B PRRE (YIS ~ B ~ Kift) =4 L TR B LR T B B — A BRI R R
B EE ) — M BRI RB I e SRAG o0 Ry i8I S W IE A o (R - BRIy — ORI & A Ry
FTELIR 738 BT (one-way ANOVA ) » B2 T R A 2 g B R B8 5 3T 1 A
R AR R R — R R & E
RETHBEEEEZLE (F=0.706, df=2,

pliiy
{24

o

s
i

TR SRS OB S A R 0 — AR L E R S X R RF
2N

B oAt
| B S RERR I3 E T FH Ao AW F# % PostHoc ¥ (LSD %)
w M 1.411 2 0.706** 3t 9B A > 1K 9B A
R g% il M 84.967 364
B AL B SE B 4 Fa 86.378 366
) kp<.01
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N B AGRA  H B BL I A AR S A B e R AR

fise BR 458 RE B B SRAG o HE AT B Bl ER A S AH A
(Pearson product-moment correlation ) »
feiR RBUARAIN - WEIRFH - B2aH L
Ry 1 i B2 B AR LR vy /2 25 R B B R BREE A F AR B A B BE 1 — M R B B

B — IR RE S AR (5 - Rl R 2 B B E#EMHRE (p<.05) -

HILR N E R R RGBSR B —

G BEHR M LFTIERmEAE—
"

RIRREE 2RO

=z

i
o

&+

BANE

B & kAT ¥ —fRIR L E & k15 » X Pearson 48 B 1% E A7

Rl
b
Fe
o
e

gl A BENEFERES
Pearson #8 [ 0.032
—RBRBEEEETRAF S moo%x M 0.545
18 # 366

2-tail :  *p<0.05

TR 2R Hr (one-way ANOVA) ©

N et e e HE+Er R, =2 — RS e E
Bt ER AR ES ¥R N L B IRIE A ’ ST -
RIESEHEFEE (F=21.209, df=2,

SRR P<.01) - #&FHHKZES (Fisher’ s LSD) #%

Ty T i B2 kR B2 A B AL Mg B e 3 - ST R (15 0 B v S T R B
TR R E R E BRI N N AR PR s R AR A5 o BEE m P B
FUPT SRR B LR R B o0 T e e (7K 7 o Rl > SR A R B A (L R A
e ) ~ e (=0 > FEIN >~ BRI W) A BRERBRE AT A AR -
Bl (HIIEE > gy ~ Kot ) =l KA B A ERAR R DS AL BT - B B AR L
BRI AT R RS IR MBI AR S R X B - SRl -

@ SEFLES R Z N R RIRYEE

kt+t BERFEROAFECBRGERMZTHRBINTLER BRI I IEREIHAE
N

W% oM
A B $REARR  BHEFIM AWE F# 2 Pos Hoc t # % (LSD i%)
w M 15.390 2 21.209** VT B A > b 9B #f
BRMGEN @ M 131.706 363 if 9B B > 1% 9B A
HALBRERE 48 Fa 147.096 365 P ¥E & > U5 96 A
) kp<.01
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The Project of Elementary Students Attitudes Toward the
Near Shi-Jou Refuse Incineration Plant

Lin Yang-Chih’

Abstract

Constructing incineration plants is at present a way that our government adopts to solve
garbage problem, so a refuse incineration plant has become the inseparable part for local children
to live in. To design curriculum, it is vitally important for local teachers to realize children’s
attitudes toward Si-Jou Refuse Incineration Plant (SJRIP). This research aims to realize the
elementary school students’ environmental attitudes toward SJRIP and its factors, including those
children’s socio-economic status, general environmental attitudes, the resources of information,
and children’s experiences of environmental pollutions. With self formulated questionnaires,
367 valid responses are received out of 411 high-grade elementary school students in Si-Jou area.
In this research, students possess positive attitudes toward SJRIP because they believe that SJRIP
is able to solve garbage problem. In addition, students consider that SJRIP should make
compensation for local residents. Nonetheless, they worry that SJRIP produces air pollution.
The results reveal that the nearer the distance between their schools and the incineration is, the
more increasing awareness they have. Generally speaking, students’ information on SJRIP
primarily comes from TV news, newspapers and teachers. Students’ general environmental
attitudes and attitudes toward SJRIP show explicit negative correlation. Variables such as
students’ experiences in pollutions generated from SJRIP and the distance between their school
and the SJRIP are factors that influence students’ attitudes toward SJRIP. In terms of general
environmental attitudes, the general environmental attitudes in this area tend to become positive.
Mother’s education and the distance between schools and SJRIP become the variables that
influence students’ general environmental attitudes. Finally, the researcher suggests that
elementary school teachers can use the environmental pollutions experiences of SJRIP as a topic

in their instruction. They can focus on issues such as the function of SIRIP, the management of

*Section Chief of Student Activities Changhua County Nanjenn Elementary School
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environmental pollutions, local residents’ contribution to the society and the ambivalent
psychology of being threatened by pollutions. Thus, teachers can select suitable teaching
methods to teach students. Hopefully, in the end students cultivate a sense of identification and

reach a thorough realization of their own hometown.

Keywords: Incineration Plant, elementary schools students, environmental attitudes
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Aan R 5 (7)BTRL K RG] AR B A £ %

NEHLKRET BB R ERRRELLEETA

Wi e e R B B Y R - BJG T A B TR K
% HIETEE (the national red imported fire
ant surveillance program ) FFH 4 B HI T
& » ZEE L& (surveillance zone) HIEH
ALK TGO A B EEETTELHI TR (8)
TEIT AL B i BRAGIR A » B (b b 3

R fe

k= FEERMNBUTAERZWE B X (2004 5F)

5 v oA o R o ‘ =X ) Br 4 T
a#E (FR) | #FH (BF)

£H Alabama )
Arkansas 27 2
California 1 2
North California 30 17
South California 40 6
Florida o
Georgia o
Louisiana o
Mississippi o
New Mexico 1
Oklahoma 8
Puerto Rico o
Tennessee 19 10
Texas 159

TR Queensland 157

&H 19

HHRR : B R ENSHEWAEERRZINRPI4EsE R D5 KM R 25 B R KBS

NN R N e - 2

K= RN B K R UE B R B Rk AR B R B T

A M B % T % % % AR
W& B R K 24 25 NSNS R 120 7T/ ¥
P4 H R 24 1528/ % /R 94 7T /A
72 o i 3 52 1000 218/ etk R 66 7T,/ NI

H AR ¢ Jennings C. & McCubbin, K. (2004).



REBALH HoH
4 BHEEESE

PEIHAE 2001 4 B Bl BT AN BT
K% » LRI B B T BUR < W R A S
BRI SE FR IR N A AL K AR R a3 - R
M2 BOR > 45 © (DL AFRFTZAL
KIEWGIET 0 [FIRFHERS AT AR RR B
M TIFF 5 ()R] E AT RERAL K LT
2 NSNS E R EERNT T 36 &
TC 5 (3)IF B 1 HE AL K I 208 A o 1T 3 L R
fili ik DASRARIAL K S S AE S - tHAERL KRS A
B0 L EHET RN (D& ik
RLKIEESTFI% o 2HL516 B EE TIE -
B E 650 A BAETT{EE Bl ke B
6 5 (5)EA B BRI S LR E I R 1T
R THIREESE TA'F - [F) R B R A £ 1 G A A
BB o SRYNISG TG TR T #50rS AR el > i B
B b8 S IGEE - BERAIRREE 99.6%
ERREEE -

=~ ARXERSE A EEREFIENR

IRIR SRR SE Fo > EH TR EBGIG
RLAKIEEIBAIE LU ek R Ry 2 - 1 — 4R AE
B AE A L AORSE kiR 60 £ 120 &8
T AR NI AL K R 58 2 DU 2k i
B R - IR RIS 3 L EE ST - thAl
i T A [R] 5538k o BTG SE R £ B B 50
TAF » FHIL R - SEE] BN TERL K 0
DIACERSER Ry 3 - DI LT K I /5 1 SE
B R PG SRR 2 BOREH AR RRERIE B
HAREE AW L2 R EIER G R EE
e it e R et 5 B R B R s T B e v
FRETTHL K R I59 FH SEAE BR A RE m DA
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ELSTAT
& =B

AL KU R/ v P S8 B

EEIPGIGHL K ik P 28« A5 S fR b
BUGIRTEE & ALK ERDG76 TAER R
SEACFT R - BRISIRGERIKIE T BRFRRL &k
Pl ~ RLRA R A EURE S e AR R
8 o MIB AW SRR TS IRIG A - RBIER IR
AL UERL K I BER LT 47 By
252 TR it » FRCAE M AL K IR v SE A
e AR E AR+ (DEMATE 5 (2)E3E
B (AT 5 QVBEHRE (%05 )E
AR & 5 (5)BE RIS - SRR A
R G RUE R &S T BER) L
W A A i P 5 FH) o2 L BRI K e 1 5 o it
LTINS - o st B IR 2t (S AT i
W) - RIS - (DEERES
Bl REEY » QMR RERE 5 Gtk
RE - fjE o B HMRE S
FH BRI 5 (5B ; (6 /KERHY
(MEFLEFYIERE ; Q)EEKMERE - 1HY)
B SRR T - A0 [P e R O R
R 2 TE T A 2 AH ) 55 % ( Drees
and Vinson, 2004; Drees, Barr, Shanklin,
Pollet and Flanders, 2004 ) - fEJEE=HEE0 47 »
R (DEFRE RIREEG TR 5 QFER
PSR 5 (3)FE &A% MBI 5 (4)
FEBEAEE 5 (S)HENUES ~ 1ElHl ~ ST R e
MATIESE 5 (6)7K 5 K /KU ] ( Drees,
Barr, Vinson, Gold, Merchant and Kostroun,
2004) © AN - SEEITRT BB AR TEY) K
SFTHEL T HER < B FCRE ML DR LA 2 T



% (USDA, 2003) - SERIESENTFTEEED]
16 K BE T 2 AR B 16 i B B 5 Fl AGE 2
B F i SE sl Y » [RIRE S AR IG5l fe /7
HEZHLE  THERRENTERGR » [FRR A
IREEMEE (Drees, 2002b) ©

2. ARG A0 ALK R EE T

KB AR 2 B - R BRI R
4 RZHE 5 T AR R AL K I 576 5 o 7t
Bi3EET 22 f - RUFSE 25 EE  FEEREE (R
I 5~ HINEE - Tefluthrin ~ BN ~ P i
VAR Y /NI AT VARIE S VAR £ S, I
A Bpadifk ~ 775 6 ~ RIS~ HHIRG 25
LW~ ZREa T RIRBRERS ~ SRR ~ o
P ~ P ERYT - FEFE AR BE IR AE 2 H G5
HEHE 42 ML) - SRS S - FEEREE
B~ FRIIR ~ EIUAEE ~ (1385 - DI
SEZ AL JE PR AV ETHEYIE SR = as -
HIPLEE ~ JEPREE ~ Tefluthrin ~ AL ~ Fg
HTRR ~ RFIRR ~ &R ~ =& ~ Z7ER]
BRI ~ AL~ 23RN - Bahak ~ 2558
KIS o0 ~ AR ~ t5E M ~ AR
P}~ GRRGE ~ INERT ~ R ~ S A2
SREATE > BESER ~ AR RARBRERS ~ F
PRI ~ AR~ B2 T ~ %38 (3R PY X Drees
and Vinson, 2004 ) - 7fEJEEH{LEFAIG A 1H
R LA o A 8 R SR et e 1 e A B
Pl HOEMLZBUE - (F FHEE R &S
53 Ry —fRIH B ~ TR IERTG2E (e B3
FH3 ) B PR 0 A =78 - i & AR &
R & 3 < BER G Y - R L P e SE B Ry
T BTG AL K B 38 R T 2 A At a3 A3
Gh > WEAZE A RIPTEHIAL - CUXEAN RS
T o IR SE B BR B IR B AL UER VAR K

g oE W

1

89

NEHLKRET BB R ERRRELLEETA

i < SEPAREAR 2 - R ILAE 25 815 Ll
PR - DRI SE A SR B R ] -
3. BIERL K g i PR 2 B i B 5
KBS IERL K IR SERI R A % ol dE
BHA (bait) ~ flgAKL A (granular) ~ il
Pl (dust) ~ G| (aerosol ) [ flyfs B Fil
(liquid ) » EF5Z| ( Emulsiflable Concen-
trate ) ~ 7ZKS&EH] (flowable ) ~ AR
(wettable powder ) ~ f#B#E%| (microen-
capsulated ) ~ FEFEEEIH] (slow release formu-
lation) %F o BAZEEER] < EB 7 iEAEE © (1)
FmHEHE (surface application ) » QIR
TR~ EEUR B R B (2) 08 VR Fr pR B
(individual mound treatments) * ZIFETE ~
REF ~ By~ RS R B BER 5 (3)8H
FHRBEEE (broadcast application of bait ) »
AT A ~ MR AN R L A
(4)F5EH %S (baits stations ) » B[ — L EHA| ik
EREEEh - o IR E R E BT EG (5)
HAth - 40375 % (Drees and Vinson, 2004 ) °
4 KL KIERGI6 FBE R B FRF R S AT
17 5% B 2 5 B B 28 1 i s 22 B3 V5L
Kl FERIE N DUE S S EmFEE
F - HAP LIRS - HHREZF ~ 255w
MR~ SRS TE ~ BRI R RIS v S R A AR
Ry L S8 SR o ~ R - E
BT BB 1 S AN 3R T - FH AR K i fi 5 St 1
INGT HRAERT 25 B0 S AR RE U & 17 - A &
BHY - 1505 - BIgY - KEBRHEYS - B4
B ~ EE N A il BN P At ~ B ~ AR
W e 7K I PO JE - HATL K EE R B A (1) E %
MRS ¢ (2)H FUEBH AR B AV 5 1T
= F R » KU - $HE 55 P e BL S 5



Ju BB

3 g ek | B B2 G R < A

c

Ei

&)

> It

p=13

3B B BN Ol K M 1 S

It A s 5 AT RE S R A e B A RE R
SRIETE - R ETE T - HATEUR R
AR LI B K ] > FR R B0 G R

FERIPIL
B

ACAZ AT IR R S A B 2
188 HA B 2R B SRR Y S SR » 3 —

118 B YA MEE R f58 P 25 B 194 i 75 L B

kw9 AR

LI A e RS

SRZANARE KRR (2R ) —

(EHFR > 20052) » 2 BHGBUR LA

EH LAY SR AT

aag

(1)HRRL K i e 75 3t

ol o5 P SE R R R 5 (2)MRAL K I 38

WJFDD%“’@
T > Q)R

E% s (HEIHHEST

TIKAY)Z BT -

st ek P o 1V

?.{y

E.L

R EE L B AR B
IR
BEPE - MR KM

R

Bl 3]

B £ A

F R X A H

£H

T & 7 ( Avermectin Bl ) - B #& #
( Acephate )~ ¥ 3+ % ( Bifenthrin )~ # ( Boric
acid ) ~ s £& #] ( Carbaryl ) ~ & #f &
( Chlorpyrifos ) + 4k % (Cyfluthrin) + = £,
# (Dichlorvos ) » 3+3% % (Fenoxycarb) » &
%4 (Hydramethylnon )~ %3 2, (Fipronil)

1% % ( Indoxacrb ) ~ & (% ) % =
( Lambda-cyhalothrin ) # iE I
(Imidacloprid ) + & &% (Permethrin)
Rk # ¥ ( Pyrethrins ) ~ & A & 3%
( Pyriproxyfen ) ~ @'ﬁ%ﬁﬂ (Rotenone ) + £
F (S-methoprene ) + 83 #% ( Spinosad )
Tefluthrin & 36434 (Terbufos )

% | & & (Fipronil )

Ex 44 (Acephate )~ 22 %)% (Allethrin) ~ FT
&7 ( Avermectin B1 )~ ¥ 3+ % (Bifenthrin )
%@ 5%, (Bendiocarb ) » #1# (Boric acid ) ~ 4
#i#> (Chlorpyrifos) » Auff#] (Carbaryl )~
# % (Cyfluthrin) » &% % (Cypermethrin )
PEIEN (D1az1non) # % + (Dlatomaceous
earth ) ~ = & # ( Dichlorvos ) ~ % 3
(Fenoxycarb ) 34t#] (Fenvalerate) »
v 734t #] (Fluvalinate ) »
#%#> (Fenthion )~ % 4 (Hydramethylnon)
i 1 f% (Imidacloprid) B 4% %, (Indoxacrb)
% X 4 ( Isofenphos ) ~ ( & ) & %
(Lambda-cyhalothrin ) + &t (Malathlon) D
%% (Permethrin) ~ #2413 (Pine oil) ~ %
7+ (Propoxur) - # ##4#& B (Propetamphos )
X K # ¥ ( Pyrethrins ) ~ H #] & 3
( Pyriproxyfen ) » %)% % (Resmethrin )
&%) (Rotenone ) ~ 4 % % ( Sumithrin ) » E%
##% (Spinosad ) » X &% E:% (Sulfonamide ) ~
Tefluthrin + = & # ( Trichlorfon ) ~ # # i
(Turpentine ) » 7% 3% (Tetramethrin) ~ 4F %
% (Tralomethrin ) » % 22 7% (S-Bioallethrin ) *
£ (S-methoprene)

gt

42

% % % ( Hydramethylnon ) + & #] & 3

( Pyriproxyfen )

% % # ( Hydramethylnon ) - % 8

( S-methoprene )

34 %3 (Tetramethrin ) 288 % ( Cyphenothrin ) »
R 6 & 2 ( d-Tetramethrin ) ~ 5 I #| 3
(Chlorpyrifos ) » &5 (Cypermethrin ) » #EL
(Boric acid) » % £ (Hydramethylnon) -
75 (Pyrethrins ) » 242 (Fipronil) - %7+
(Propoxur) » Hi#% % (Permethrin (cis:trans=
25:75) ~ By Ti%% (Phenothrin)

35 4% (Spinosad ) ~ & #E24 (Pyriproxyfen ) »
%R (Fipronil) ~ F#i4a (Chlorpyrifos) »

k?’F’H&} (Diazinon ) ~ B &4 (Permethrin)

% | %% (Cypermethrin )~ % 3% % ( Detamrthrin ) ~

33:4t#] (Fenvalerate )
#%#] (Carbaryl )

v 529F (Propoxur) - #m

18

TH A

®Hh A& (2005) c AfZdc KR E A -
I RARRME

BARE B sE o KA R o

%%&%i%%Mﬁ&ﬁﬁA#%m%ﬁWﬁ
M RSB E AR R M

BB R KRB 6 s sk

90

ﬁh)\%ﬁff?}‘



NEHLKRET BB R ERRRELLEETA

RE ANREKIRFEAE (PR 4l il —Fk

EX A 4 oM R A& R VO R S N S )
1.£8-F (Methoprene ) 1.0.5% 8% » FAERE 1.6-2|1L.HH BAEEE -
AT e A }ﬁﬂﬁ‘uaiﬂz’\’#—y 2.&MHE 0 RHEXERL DSO>
RTAL A e 34600 mg kg~ EEH A FLD

2.EBAERAGH > TRERAARL| 50>3000mg, kg R EFEHKE
SRk HERARREABAR|l KL C50>210mg, 1
ek ko mizH RS SRR |38 ME  BFEE 5000 ng kg

A o diet # X % K &AL TH M2 T
SAERAE  ANERECMEAMY| RIBEWBRMEE -
B 7 LR - ABHEBE D RELCSO #HE A

4 39ppm - blue gill & 4.62ppm ~

&% >100ppm °

2. @ #]% 3 (Pyriproxyfen ) 1.0.5% & > FNHERA 1.6~2.0| 1L.Fk:BKEHE -

NI e 2.5 M %0 R # K K LD50

2 —REHERAGAH - Tk | >5000mg/kg » & J§# X & LD 50
FIPREAL - R 1~4 AR - >2000mg/kg ~ FRFHF X ERL C
50> 1300 mg /1> -

3AR T EA(DH s kA
YR F2) 7 R A AR A K
RIFARERERA " HRA KRIRK
T— N ZIE -

3.3~3 % (Fenoxycarb) 1.0.25% 885 - 1.EMHBKEE -
2.3 — Rr‘%ﬁiﬁvﬁléﬁm AEAB|2. 2 M E v RH KX & LD
-ﬂ-"FUﬁ% AAER - AR R P ey A | 50>10000 mg, ke~ LB H KR
ﬁﬁm%éﬁﬁz&%nﬁiﬁé@ﬂam o | LD50>2000 ng, kg ¥ % R o5 A
%%ﬁw&@ﬁﬁ%&é‘z%@f& s WML | AEEE AR g o
W Rk PLAE R — SR F (3R EEE k% (Daphnia) %
AR R EIRRESME| LCS0 = 0.6 ppm B S F HH A&

by o b P E A % Contact
3.EBTEMEFHMAKGARE| LD50 > 100 ug/bee; oral LD50 =
F IR E AT o 1,022 ppm,# Foliar LT50 > 24
hours » ¥t 5 4 M HHEAK o
4.8 4% (Spinosad) 1.0.015% fa ] » A A6 H 2.8~5.6 | 1.1 B P F 5% -

NF o REAGHEEEE Y (220 F D REMMERIEH
BIF R —AESEFEAE M| LD50>5000 mg/kg + AT 3738
S o HES LA R B | mgkg > R >5000mg/kg K JE
FER - # % LD50>5000 mg/kg * ¥ % J§
2AE R MR R AR AL RG] Sl HREEH MM 2
e BRMAREERMBERE| RNTHK -
Mg &R 1~5 AR BR |3 FTeEEA()H&5HEKE
FhoAb 48 FE ] o AP EFEM EmiEhFEE
QU ERENF0)H &R
AUk AE LA F 0 BB FITH
KA I o
AR 1 AR (2005) 0 AR KRIRER] ~ 76 B RAS B E RSP R - 3)&%@ A 5 B R A KRBT
BZHRERRBE - THEREZEE- 93 EA-172-#-B4- 12 &
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BRAFTEN FOH

KA AR KFRGERE (BHF]) A E s —

Bk (k%)

S EKE o W AR test-e-bait
B 5 AR o

243 S AR E SR AR LA R0 R
MEALSRE] 0 FER Y E Ry E RS BP
THIEHOR -

3.4k # %1 2 B 7 phenyl pyrazoles
% #45 FIPROL #a - 1 3> GABA
BB B 0 PLETAY &Ik 0 AR AL
Fo B FHAEA o

RBER

ES PR & CERRIC R N Voo iﬁiﬁﬂ
5.% % & (Fipronil ) 1.0.00015% #a %] - &M 1.7|1.3%M% }%CP
~W&ﬁ°$%&ﬂﬁﬁ%%ﬁl%ﬁ%iﬂﬁﬁkﬁ»&LMO

97mg/kg + & J§ #H XK LDs, k7
2000mg/kg © % & # % LDy, 354
mg/kg - BAH# K & LCs 0.682
mg/kg © FAHFBRAAFHAE
(ADI) 0.00025mg/kg/day ° # &
J& e AR AT R - B B
g e RGUMIER HFE—F
#®at o
DR ZEHLSE &
LCso30 #5n/7F ~ # & v |m -~ 2
& e

TR EE L () & FEE
& (z)ﬁfgi%ﬁ: ir? °

6.% %4> (Hydramethylnon )

1.0.9% 855 » AN EE M 1 A F 8
] e

2ANGME HH T E RS
By B R 1-5 WA -
W FREEE N ADP ik % ATP
8E T RBBA - RO BE
1% FRAGRB AR
ﬁ&@ﬁ%&ﬁﬁﬁ%toL&

3E 3 AF R SE R A AR T e AR

N =

3.

FRBATFE
HMFEPREFKRERL D>
1131 mg kg (male) -~ 2 pR# Xk
% % L D 50 > 1300 mg kg
(female) ~ & & E# %-F L D50
>5000 mg,/ kg F R FH A ER
LC50>50mg/1-
AR Btk i A —
e

i

HE > — AL 2472 NN
T o

AR AR £ B R AR anid i
e LLFﬂlﬁfr B ShoAb 42 fm i N 8
SNEETHRE O AV Rk k)

Flb°

9%}

—KiEF o

7.8 4% % (Indoxacrb) 1.0.045% g5 %] » & —#H B eti|l.FHLBFEEH
] e 2.&M 5 2 IRE KR LDso1732 ng
DAKMBARAE FER > HERY| ke (4E) 268 mg kg () ;
AR L o iR AR R REH KK LDsg K# 5000 mg,”

kg o ¥ S BRI Fo gk B R B
i‘\fﬁ.%’c)\ﬁ-‘}i LCso X7 5.5 mg,/”
JLE MR R R A o %
'T’F)ﬂ & B & Tﬁ] /ﬁﬁ% IR A
EROBEREF ' A2 fr Bw
Fo SR M o
2 T EA 0 (1) B B bR
Btk BORJE R B QHE
HAR MR QOHEGRETYFE
M (D) BFEEEE SRR
A TERR KRB AKRERER | A
M8k AR IAK T — 5T 95 & Py 2

=3
pz | ©

HH AR

B KR By i Z 5T 58k R34 o
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© 2

1AL K76 P S BRI
PRINBGIERL K i BE ) 2 fe 2 B B B
FHEEHE (The Australian Pesticides and
Veterinary Medicine Authority ) & The
Agricultural and Veterinary Chemicals Act
(1988) R TR E B < A B E Al -
2 BIGRL K i S FiAE
BEINAL K g AR IR R &
FCPAIARL K i = TR - ALY
S B RRE SRR SRR i R KA
Pl B R 2% A Tk {1 J ke St TR 3 U DA g S0
FIZ3 T8 RHEER L o fy T HECR A @i P
22 2 (o PSRN BURF R AR R T T T K R T 2
AL B AE B o AR e A H TSN HE B
WOR AL Kl o Rt B A3 = oy - B0 dE
LGV~ HRRE RIS R - Hrp 5 SEAEH
Bl /NHREF AT EE » 20 BB ECAE AN [A] S5
H s =2l Et =0k B ac e R HAHeE i
L E S 255 =0k » B ERHERER
(Residential ) » G2 & ( Commercial ) FIJE
5% (Non-grazed areas ) H{ii F (FRPY) -
EEf DRSS S VIIES R iR e E M ARAL
BiiE I 3E 2 i IR AR T a5 5~ RN
AL HESE Y - S it 2R ARG IR K&
& R e B BUE T A AR - St T
HRE AT - ES R 2 -
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NEHLKRET BB R ERRRELLEETA

- REIRTERRGBFINEL
BURLCERERD AT

O ARBE - EBERFTHEERED T

EEH 1930 FAEBALKIE AR T
% ESUHEEIERCELE - HATC A 14 18
JMEHEE - HEEE 1 & 1 TEAEDL
F o TEBINATHPERE S 2001 SRR K
W6 AR » AT P TR AEARL K B AR RF R EH R R S
B RE T BN TARER LA - AR5 1EH
TERZ BT R 8L 35 2 B RTRG IRAL K AR
VLR BB B SR — < WU BIITEART K B A
ROFRA B AFIRECEIRCE—
TAE - K 8 AKEEZE AT AR i
TTBAIE TAE -TEE PRI 2003 4 10 H4AH
BT REZ BB AEYIIE S R e RS
BEGERBRL K EEARREICE
D=L B2 R fe @R EE 7 R
39 4FgHTH DA HAEAE 7 T/ tELL_E( Drees,
2004c; McCubbin, 2004 ) ° 5t A {22 1B HI]
% Rt OB GEFRAT (RA) -
SRR 0 3 228 A T T A4 Ar - B3RS e
JR e 2 SRR T A i A S o 5l M S T
25 EZEBEEATR  EIR R 7
s N 4 1 R 4 1 B 3 1~ BT
2~ R RZ 2 4 ~ AERIREE 14 )
oAk 1R 291 R (R By
BSR4 o S e+ T 3 E R e 1 Rk e T Pl
RREEAL - KL - BIAAERT G SRS R K
TR 2 [FBE ~ s A Ry B R g~ S
ERTIEE (R4 B I ) 2 HE -~ KW
AT v o e S5 A o SRR K e s 5 T A



BRAFTEN FOH

BB 1% PR = AR IRER S = B JFE AR BRAT K g s H AR
PHIG3REE 99.6% » LIGEEHEZEERK

RN L REAEFHELETRA KL

B % BB M (AZEFR) A B OB ETHE ()
£ B |1933-1945 4 P 2 B N o L 1 14180 -14& 1 F3% 2@ (2005 )
@ [2001/03 B %3 (Auckland) B3 |—&-1 28D (2001 %)

MG 2001702 (1996 £ A7) |REE 9 EH A (Brisbane) |7 % 1+ (2001 4)
; , s o o BATT 39 R4 IA E- LN YA VA
é\ fé’f 2003 (2000 #EX(W) *Jtl%]&%;{i’&@_ (7}%}%) 7{@??""7— 9 gﬁﬁéﬁ"‘ﬁy -7 jr N 12

E (2005 %)
(Neadm il —RZERARLEFHZAETGHSE | MEMLT -
AHRRE  FEBEREKREGEF oEst  EREERKBAY G EESE  aB R ER KRR KRE S
48 5 BRI b B KR M sh o KT R AR

£t AR KA ERE—F % (94.02.03 1)
54777 3] LiRHEER BEEAR

2L ARTER S EIRAE  BHRAE C Zuk4E N2 (BRBT - REER

BAG T — E

JE T — B oF

WK — KB

AT — HRE TR
ZET-faB%kH

b — ATk g s TORIR I A L B
B A P

B GR— R

BB —

b PIERE — o B R AATHE 4

b E — AR SR H
NHE—HEEEXELE
RN AR = PA 3|

PN B — T KR B R el AR B
Fb B — e ARPE T3 &

B [ 54 KBV~ JEAT I IR AABT S BaL
BRE T KR~ AR PR A
R AL 12 A R4 T

HAT W R — B M T R AR

W R% ﬁ%%fkﬂ%ﬁéxﬁﬁ%%%
BRF—FhkyrEE%KM
*%ﬁ Ik 18 B4k
%mf&ﬁ%

DNAE R — R

EAGE — P R0 Bk

A K EBR A IE AR

"R T T — BE SR B4k H
H BRI — R EY

43t 19 %448 25 4

AR RR - 2B Réo K56 P oMk o REFHRER
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© TEHEIRFEBERIEBR DT

FERL KRBT RE R /718 > R3S ~ 4P
Bl TR £ E A B T B A 1 RS
17 T EREI R FR Rk S o £ 3t £ AR &
FUECE BT - FERR HR L SEBIAE R R
B RCE B 8 R A A =i & (Meirex )
BE A AR ST K AR R A ELARS SRS AR ok
Ty XIRRL Kl AR E R -E R H
AR #OR 576 HARE Ry I A iRk
I - DIEHE R aE - A ERIARER R £ 22
AR - it PG BT R R DIARBR S A K e s H
AR o MBI IR R AR ] T = BIRL K =
FATENETE T FRHRESE S e N A
SR B IR R AR - LA - FRIBIHL K 1
IEBOR - S (DHEMRERROT " B
RLKEERG AL o HAEHS ¢+ () AMRRL KR
FEEH  (O)RESPHERAER ; (ofE
WA HHE EEE T Qg TEYIB
Fetmiih o KRUE » I ERL KR T E A
gE  Q)ONE R REE A Y SREY
PR E ] ) LA F AV - TS
B AZIRET 5 (DFeBHE] T ZBIRLK
=T EETE ) (R—) - fEHIKEIESE
B ~ AEPEE ~ TN AL KR PTR BOR FLE 28
B BRBIHL KRR 1R BORATE LE B 51 i A
A Af
| RER R 2 HLoy st  ARIBIRZE
EHLKIRBTR 73 TASA o 3
PRERET 11 - it - mORE
PWIBGE ~ BIBGER ~ A ~ M BEER
AGHEAS ~ AL ~ WA - BiRhE
BOREE - o TGS RAHE RS 5
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NEHLKRET BB R ERRRELLEETA

bk Ay HI S SE R E R & - 1
A5 b T P 975 7K o B L K ik ek
Jeli e b T B & B GG - AT
o e N % [P JK e it 1) R A5
BEEEG MR E SRS
HEE - R IE S TRE R 5 JE T B SERE
EREEETT - AR E S IR T
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Study of Effect in Environmental Protection for
Management Policy of the Red Imported Fire Ant

Ji-sen Hwang’

Abstract

This research discusses the United States, Australia and New Zealand by the literature
analytic method for the management policy and enforcement system of the red imported fire ant,
at the same time those policies compare to the management policy with our country. According to
the studies show that, the management policies of RIFA will effect the ecological environment, so
it will be necessary for planning, implementing and evaluating a management program.
Successfully control of RIFA in the orange county of California, Australia and New Zealand
though the most efficient and effective strategy for dealing with this pest is to implement
comprehensive prevention and control measures. It will be possible to learn for our country in
management policy of the RIFA. Of these successful policies and the comparative with our
country, for the better successful program in Taiwan will require modifying in management
policies in RIFA.It will be helpful to enhance controlling result, and reduce harmful to our

environment.

Keywords: red imported fire ant, insecticide, ecological environment

" Graduate School of Environment Education, Taipei Municipal University of Education
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FH 41T A 2 BRSSP T DUE H & 3
R EGEEENERRER B LG A
flél » EHor T A06 B3 ) BFTE EEIT R
HEREMNEIE ;T A09 BE TR, 2
BT b3 - PR S R IR S Y
AR EGEEENEIE s TAIS IR
THTHFEER  2ET¥ ok 1R



BHREAET FWH

kA CETEHERREMDERZESNNEK

8 FHEHK REE t P {& B PHE RREE t P&

A01 4.25 1.14 -7.026  0.000 A09 5.45 1.11 4.322 0.000*
A02 4.65 0.91 -4.155  0.000 Al0 4.43 1.06 -5.682  0.000
A03 5.07 0.91 0.824 0.412 All 4.41 1.07 -5.913 0.000
A04 4.58 0.99 -4.564  0.000 Al2 5.24 1.05 2.428 0.017*
A05 4.61 1.11 -3.717  0.000 Al3 5.13 1.16 1.215 0.227
A06 5.70 1.04 7.127 0.000* Al4 4.97 1.15 -0.245  0.807
AQ7 4.71 1.26 -2.467  0.015 AlS 5.52 1.11 4.997 0.000*
A08 4.90 1.05 -0.984  0.327

KIEHA 1 (1)* P<0.05  (2)A01..A15 : HKazR4#t A

ko BACKEH SRR ERMSH L

8 FHEH REREE t P {& B PHH RERE t P&

A01 4.56 1.30 -3.099  0.003 A09 5.61 1.02 5.505 0.000*
A02 4.98 1.06 -0.205  0.838 Al0 4.67 1.18 -2.576  0.012
A03 5.46 1.08 3.934 0.000* All 4.80 1.04 -1.766  0.081
A04 4.87 0.88 -1.350  0.181 Al2 5.47 1.04 4.164 0.000*
A0S 4.86 1.01 -1.284  0.203 Al3 5.12 1.11 0.980 0.330
A06 5.84 0.88 8.708 0.000* Al4 5.07 0.95 0.686 0.495
AQ7 4.81 0.93 -1.862  0.066 AlS 5.67 1.02 6.083 0.000*
A08 5.04 0.98 0.332 0.741

KIERH 1 (1)*P<0.05  (2)A0L.ALS : AaipAzfA

Rt MBCEHIAHRAEMNE ERESIT R

B CFAaE REZ t P {& A FEH FEE t P {

A01 4.54 1.38 -2.150  0.038 A09 5.37 1.04 2.246 0.030*
A02 4.93 1.08 -0.433  0.667 Al0 4.63 1.28 -1.830  0.075
A03 5.17 1.02 1.069 0.291 All 4.44 1.32 -2.713 0.010
A04 4.85 1.06 -0.882  0.383 Al2 5.07 1.44 0.326 0.746
A05 5.15 1.51 0.621 0.538 Al3 5.10 1.43 0.437 0.664
A06 5.76 1.20 4.036 0.000* Al4 4.80 1.35 -0.928  0.359
AQ7 4.80 1.40 -0.892  0.378 AlS 5.12 1.50 0.519 0.606
A08 4.56 1.21 -2.333  0.025

KIEFAA 1 (1)* P<0.05  (2)A01..A15 : Kasgsz#t A
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R AR EHAHRLMNE EEEINE
# A Fim REE t P {4 #+ 8 T3 ATHEE t P {4
A0l 4.52 1.16  -2.914  0.005 | A09 5.76 1.13 4735  0.000*
A02 4.70 1.09  -1.941  0.058 | AlO 4.74 126 -1.461  0.150
A03 5.24 .00 1.695  0.096 | All 4.60 0.99  -2.858  0.006
A04 4.90 1.16  -0.607 0.547 | Al2 5.56 0.95  4.164  0.000%
A05 4.82 126 -1.013 0316 | AI3 5.46 1.05  3.086  0.003*
A06 5.82 1.06  5.454  0.000* | Al4 5.26 132 1391  0.171
A07 4.76 .17 -1.450 0.153 | AIS 5.90 0.93  6.833  0.000%
A08 5.20 0.99 1429  0.159

KIEHRI : (1)* P<0.05  (2)A01..A1S : A#RAZH B

ki At E EHASEEMNBETFEE>TL
8 FHE AREE t P& #+ 8 FE BREE t P&
A01 4.12 121 -5.468  0.000 | A09 5.14 1.08 0984  0.329
A02 4.72 1.08  -1.959 0.055 | AlO 4.25 1.1l -5.147  0.000
A03 5.32 123 1.943  0.057 | All 4.42 1.13  -3.858  0.000
A04 5.11 525  0.151  0.880 | Al2 5.02 142 0.093  0.926
A05 4.49 123 -3.132 0.003 | AI3 4.74 .19  -1.672  0.100
A06 5.54 1.15  3.569  0.001* | Al4 4.54 1.04 3323 0.002
A07 4.74 120 -1.651 0.104 | AIS 5.35 1.19 2231  0.030*
A08 4.86 .11 -0.955  0.343

KIERI ¢ (1)* P<0.05  (2)A01..A1S5 : A#RAZA A
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SR 2

EALE

YIS T COol ERBEAIEI B T Co4 BR
PRIEH T COS5 IRBEEHRHME T FO3 2254,
TS e Ba2 T |~ T FO6 BREZMATFHER] |

TFO7 M hedREhEH L F R EHEA
HEM -

Rkt ETEHEEREABERMIITA
B PHH ERE t P 1i B FEH REE t P 1
A01 5.53 1.15 4.908 0.000* D04 4.38 1.12 -5.876  0.000
A02 5.08 1.05 0.804 0.423 D05 4.28 1.18 -6.437  0.000
A03 5.34 1.05 3.408 0.001* D06 4.28 1.20 -6.357  0.000
A04 5.42 1.01 4.393 0.000* EO1 4.77 1.08 -2.270  0.025
BO1 5.72 1.02 7.457 0.000* E02 5.11 1.03 1.096 0.275
B02 5.65 1.03 6.738 0.000* E03 4.21 1.01 -8.266  0.000
B03 5.20 1.15 1.880 0.063 E04 4.43 1.07 -5.637  0.000
B04 4.99 1.10 -0.086  0.932 E05 5.18 1.26 1.499 0.137
B05 5.04 1.11 0.426 0.671 E06 4.26 1.01 -7.848  0.000
B06 5.47 1.11 4.489 0.000* E07 4.29 1.07 -7.003  0.000
Co1 5.28 1.12 2.684 0.008* E08 4.79 1.06 -2.121 0.036
C02 4.85 1.04 -1.542  0.126 E09 4.98 1.21 -0.155  0.877
Co3 5.19 1.09 1.894 0.061 FO1 4.72 0.91 -3.305  0.001
Co04 5.71 1.08 6.949 0.000* F02 5.13 1.06 1.325 0.188
C05 5.29 1.05 2.958 0.004* FO3 5.35 1.04 3.608 0.000*
Co6 4.56 1.08 -4.368  0.000 Fo4 4.65 1.00 -3.676  0.000
D01 5.04 1.12 0.420 0.676 FO5 4.23 1.04 -7.841 0.000
D02 4.27 1.05 -7.317  0.000 F06 541 1.08 3.997 0.000*
D03 4.35 1.02 -6.752  0.000 FO7 5.45 1.07 4.488 0.000*

K 3EIW ¢ (1)* P<0.05
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Ry TBO2 BEBEYEELER > HX
FCo4 BRORER L0 &Ry T A0 BE/K R
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FRE (S EEE) o~ A02 ZKFFAE R T A03
IR BERAKE 53T 1~ T A04 T ZEREAK
TBO1 Y R EH ~ T B02 HHRERE
Vi B R E B~ TB03 JBEMEIRALE
flir o~ " BO4 BEZEYSAT o~ T BOS 15 YRR
JBRE 1~ " B06 fEEEEEREYE R - T Col
BIGHIBELE R | T CO3 BB, |
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BRHIE B AR E 5 1 T E02 BREE AT b
52~ TEO0S BREEHYIEE |~ T FO2 BRI )

ERARIT 2~ TF03 2505 e PRl BaEE ) -

EXRBGREEASHRARRZBEIRELRAAE

" FO6 BRI P2 5~ T FO7 W iR Bf 1%
#l T ERtEH B R

k+t— BRAEHEIXREMBTRESN X
8 CPHE ARRE t P {i B FEH REE t P 1
A01 5.74 0.90 7.578 0.000* D04 4.88 1.06 -1.021 0.310
A02 5.44 0.92 4.368 0.000* D05 4.81 0.92 -1.888  0.063
A03 5.51 0.87 5.375 0.000* D06 4.74 0.89 -2.686  0.009
A04 5.53 0.81 6.022 0.000* EO1 5.38 1.02 3.392 0.001*
BO1 5.72 0.89 7.396 0.000* E02 5.49 1.06 4.278 0.000*
B02 5.92 0.90 9.374 0.000* E03 4.81 1.10 -1.583 0.117
B03 5.45 0.96 4.305 0.000* E04 5.06 1.16 0.468 0.641
B04 5.34 0.93 3.372 0.001* E05 5.54 1.14 4.378 0.000*
B05 5.36 0.92 3.640 0.000* E06 4.53 1.02 -4.259  0.000
B06 5.60 0.94 5.878 0.000* E07 4.66 1.10 -2.867  0.005
C01 5.39 1.06 3.380 0.001* EO8 4.74 1.18 -2.028  0.046
C02 5.24 1.12 1.938 0.056 E09 5.07 1.15 0.565 0.574
Co03 5.60 1.08 5.111 0.000* FO1 5.05 1.08 0.402 0.689
Co04 5.85 0.88 8.877 0.000* F02 5.55 1.07 4.744 0.000*
CO05 5.24 1.04 2.081 0.040* FO3 5.66 1.03 5.897 0.000*
C06 491 1.10 -0.790  0.432 F04 5.09 1.10 0.790 0.432
D01 5.35 1.02 3.190 0.002* FO05 4.68 0.92 -3.198  0.002
D02 4.58 0.88 -4.447  0.000 F06 5.29 0.88 3.067 0.003*
D03 4.72 0.87 -3.001 0.004 F07 5.25 0.90 2.535 0.013*

K 3EIM ¢ (1)* P<0.05
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EALE

kt= MBEHEIXREMBTRESN X
8 P ARRE t P {i B FHHK REE t P 1
A01 5.51 1.12 2.926 0.006* D04 4.59 1.36 -1.953  0.058
A02 5.07 1.35 0.347 0.730 D05 4.41 1.32 -2.834  0.007
A03 5.27 1.07 1.601 0.117 D06 4.41 1.32 -2.834  0.007
A04 5.27 1.34 1.280 0.208 E01 4.95 1.30 -0.240  0.812
BO1 5.54 1.21 2.849 0.007* E02 4.66 1.15 -1.896  0.065
B02 5.61 1.32 2.957 0.005* E03 4.34 1.20 -3.526  0.001
B03 5.02 1.37 0.114 0.910 E04 4.54 1.40 -2.122 0.040
B04 4.83 1.09 -1.000  0.323 EO5 5.12 1.31 0.597 0.554
B05 5.02 1.23 0.126 0.900 E06 4.41 1.12 -3.354  0.002
B06 5.44 1.42 1.987 0.054 E07 4.46 1.25 -2.755  0.009
C01 5.29 1.27 1.476 0.148 EO8 4.59 1.14 -2.330  0.025
C02 4.83 1.18 -0.926  0.360 E09 4.83 1.34 -0.816  0.419
C03 4.95 1.22 -0.255  0.800 FO1 4.93 1.42 -0.330  0.743
Co04 5.76 0.94 5.135 0.000* F02 5.00 1.24 0.000 1.000
CO05 5.10 1.26 0.495 0.623 FO3 5.17 1.38 0.794 0.432
C06 4.78 1.29 -1.086  0.284 F04 4.85 1.20 -0.784  0.438
D01 5.27 1.32 1.298 0.202 FO5 4.32 1.23 -3.545  0.001
D02 4.32 1.13 -3.877  0.000 F06 5.17 1.34 0.816 0.419
D03 4.66 1.37 -1.594  0.119 F07 5.17 1.39 0.784 0.438

K 3EF ¢ (1)* P<0.05
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EXRBGREEASHRARRZBEIRELRAAE

Atz BREMEHLEREME SRR A
# A T REE t P {4 # A FIE AREE t P {4
A0l 5.88 1.00 6205  0.000* [ D04 5.10 118 0598  0.553
A02 5.22 .02 1531 0.132 | DOS 4.66 1.06  -2.265 0.028
A03 5.62 1.07 4109  0.000* | D06  4.58 1.07  -2.774  0.008
A04 5.62 0.99 4440  0.000* | EOl 5.06 1.08 0394  0.695
BO1 5.58 1.14 3584  0.001* | E02 5.28 1.14 1731 0.090
B02 5.60 1.07  3.969  0.000* | EO03 434 .14 -4.109  0.000
BO3 5.24 .15 1472 0.147 | Eo4 4.88 112 0759  0.452
B04 5.14 .03 0961 0341 | Eo5 4.82 129  -0.988  0.328
BOS 514 095  1.044 0301 | E06 4.72 111 -1.788  0.080
B06 5.34 1.06 2265  0.028* | EO07 4.60 1.05  -2.694  0.010
co1 5.32 .13 1997  0.051 | EO08 5.14 1.09 0910 0.367
C02 5.06 .13 0375  0.709 | E09 5.14 126 0.785  0.437
Co3 5.42 1.14 2595  0.012* | Fol 5.14 129 0765  0.448
Co4 5.58 142 2.897  0.006* | F02 5.36 1.10 2310  0.025%
o5 5.04 1.12 0252 0802 | Fo03 5.68 1.13 4245  0.000%
C06 4.96 111 -0256 0799 | Fo04 4.80 128  -1.107 0274
DOl 5.40 1.09  2.600  0.012* | Fo05 4.52 097  -3.485  0.001
D02 450 091  -3.889  0.000 | Fo06 5.30 1.04  2.049  0.046*
D03 466 096  -2.503 0.016 | Fo07 5.38 1.03 2614  0.012%
KIERH 1 (1)*P<.05  (2)A0I~F07 % £3R424 A
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H ;"TCo5 IREEHAM , —FIEBETH
b ZE W A 2 Ry A B B R B R
ERHH T B04 BEZEYIT L~ T BOS 15y
EH RS | TE0l EEEHEEIRE

B o~ T E02 BREIT{EER o~ T E0S EREEFEY)
2 ARt EER o —HEEE AR
HEMENESERERH -

Ztw R EXHFEREMEEZMSITER
B CFH% O REZ t P { A8 FHH FEE t P {
A01 5.77 1.05 5.537 0.000* D04 4.53 1.09 -3.289  0.002
A02 5.30 1.10 2.044 0.046* D05 4.47 1.07 -3.711 0.000
A03 5.47 0.87 4.119 0.000* D06 4.53 1.04 -3.449  0.001
A04 5.32 1.12 2.128 0.038* E01 4.79 1.03 -1.542 0.129
BO1 5.68 0.95 5.450 0.000* E02 5.26 1.09 1.816 0.075
B02 5.47 0.95 3.777 0.000* E03 4.56 0.98 -3.371 0.001
B03 5.39 0.92 3.164 0.003* E04 4.61 1.10 -2.654  0.010
B04 491 0.89 -0.742  0.461 EO5 5.09 1.09 0.607 0.546
B05 5.26 1.09 1.816 0.075 E06 4.42 1.03 -4.226  0.000
B06 5.33 0.93 2.700 0.009* E07 4.51 1.12 -3.311 0.002
C01 5.44 1.09 3.049 0.003* EO8 4.86 1.22 -0.871 0.387
C02 4.98 1.08 -0.123  0.903 E09 4.93 1.15 -0.462  0.646
C03 5.16 1.03 1.156 0.253 FO1 4.82 1.10 -1.200  0.235
Co04 5.70 1.12 4.741 0.000* F02 5.12 0.93 1.000 0.322
C05 5.05 1.14 0.348 0.729 FO3 5.19 1.04 1.397 0.168
C06 4.58 1.08 -2.931 0.005 F04 4.91 1.04 -0.637  0.527
D01 5.19 1.17 1.244 0.219 FO5 4.47 1.10 -3.600  0.001
D02 4.51 1.02 -3.636  0.001 F06 5.16 1.08 1.102 0.275
D03 4.77 1.13 -1.518  0.135 F07 5.21 1.01 1.569 0.122

K 3EF ¢ (1)* P<0.05
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BRAFTEN FOH

The Investigation of the Views of Industrial Environmental
Practitioners to the Environmental Engineering Curriculum

in Taiwanese Colleges

Chin-Ming Hsu~  Sheng-Lung Lin™

Abstract

It is the era of knowledge economics. Both the industrial globalization and the knowledge update
develop rapidly, but the higher education which is the key to decide to be strong or weak of national
competitive ability should adjust at the right moment to accepting the new challenge. Accompanying
with the popular institution related to the environmental engineering programs in universities and
colleges, the large increase of environmental engineers is a concerned problem that whether the
specialized engineers can use what they has learned in the employment market or whether the school
curriculum content conforms to the demand of the industrial demands.

The results show that about 40.00% fundamental curricula and 57.89% specialized curricula have
been identified as the important courses. Each industrial category has its requirements in the
environmental specialties. However, the course of ENGLISH is the most consistent view in the
questionnaires. The ENVIRONMENTAL LAW is the most important specialty requirement in the
environmental engineer training. Due to the development of international environmental issues, the
interviewees recommended some new courses should be trained in the future environmental programs

to improve the future competition.

Keyword: Environmental engineering, Curriculum, Industrial

" Teacher of Nanyang Elementary School, Taichung county
" Assistant Professor of Department of Environmental Engineering and Management, Chaoyang
University of Technology
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Implementing Biodiversity in Outdoor Teaching —
Exemplified by the Taiwan University Ecological Pond
and Fu Garden

Hui-Jung Lin©  Chow-Chin Lu "~

Abstract

The researcher investigated the Ecological Pond and Fu Garden of Taiwan University and
recorded its ecological resources monthly, then designed the biodiversity teaching material based
on the investigation. This study also integrated the teaching material with the “Diverse
Organism” unit of the fifth grade Nature and Technology field to explore students’ learning
achievements and attitude changes toward the nature conservation by means of the outdoor
teaching. The research findings show:
1.The Ecological Pond and Fu Garden of Taiwan University are appropriate places for teachers to

develop teaching material with diverse species, genes, and ecological systems.
2.This research establishes constructive model of outdoor teaching by five phases: (1) determine
the research approach. (2) define the questions through guided discussions. (3) explore the
outdoors by groups. (4) restructure students’ opinions. (5) implement the new ideas.
3.Students’ learning achievements are as follows:
(1)Students’ cognition toward the biodiversity improves significantly after this outdoor
teaching.
(2)Students’ attitude toward nature conservation improves significantly through the biodiversity
learning activity.
4.We can provide our ecological investigation and the teaching activities to the Taipei elementary

teachers for outdoor teaching in the Ecological Pond and Fu Garden of Taiwan University.

Keywords: Biodiversity, Taiwan University Farm and Fu Garden, Nature conservation

*Nature and Technology Teacher, Ming-Chuan Elementary School, Taipei.
" Professor, Department of Natural Science Education, National Taipei University of Education.
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ERBALT HEOEH

i

A Research of the Effects on the Public by “The Policy of
Restriction in Using Plastic Bags and Disposable Plastic
(Including Polystyrene Plastic) Tableware”

Chun-Hsien Su”  Yen-Hui Lin"~

Abstract

The main purpose of this study is to explore the effects on the public resulted from the
restricted policy of using plastic shopping bags and disposable plastic (including Styrofoam)
tableware. In order to acquire representative data, there are two methods introduced in this
research. The first is “focus group interview”, and then followed by gathering data with our
“questionnaires survey”, which was developed on the basis of the consequences from the focus
group interview. The data was analyzed by using the SPSS 10™ version.

The findings are: (1)the public felt that the restricted policy really brings inconvenience in
their life, but they will still, however, obey the environment protection policy, (2)The female are
more willing to comply the policy than the male, and (3)The public generally think that neither
government nor nongovernmental groups adhering to the environment protection policy

completely.

Keywords : focus group interview, plastic shopping bags, disposable tableware
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