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ABSTRACT

The aims of this research were 1) to study the yield of crude Indian
gooseberry extract and its chemical composition 2) to study the efficiency of crude
extracts of Indian gooseberry as a tyrosinase inhibitor and antioxidant, 3) to identify a
suitable ratio for microemulsion, 4) to study the entrapment efficacy and release
efficacy of the microemulsion, and 5) to transfer the research knowledge to undergraduate
students under the title of “The 'development of microemulsion from Indian
gooseberry extract”. The Indian gooseberry powders were obtained via a maceration
process using 80 % ethanol as a solvent. The TLC fingerprint technique was used to
identify flavonoids, alkaloids and tannin. The analysis of the total phenolic, tannin
and flavonoid contents was also done. The efficiency of the Indian gooseberry crude
extracts as a tyrosinase inhibitor and antioxidant were analyzed. Chemical
compounds were analyzed by RP-HPLC. Then, the best of the crude extracts was
chosen to prepare the microemulsions. Moreover, in order to transfer the research
knowledge, a practical training, package “The development of microemulsion from
Indian gooseberry extract was developed for 30 undergraduate students. Education
tools such as the practical training package, tool accuracy prior to use, and index of
congruence were chosen for this. Standard deviation and t-test were used to
evaluate the knowledge before and after the training.

The results were as follows:

1) The yields of the crude ethanol extracts from 5 varieties of Indian
gooseberry obtained from maceration with ethanol-water were 33.60, 30.06, 43.30,
5.67 and 56.61 %, respectively. The TLC analysis found that the Indian gooseberry
extracts were rich in flavonoids and steroid-terpenes, but no alkaloids were detected.
RP-HPLC fingerprints detected by UV 285 nm revealed that the retention times of



prominent sample peaks were at 13.03, 13.05, 13.10, 13.05 and 13.06 min which
were related to the standard allergic acid RT which was at 13.48 min. The total
phenolic contents of the crude extracts of Indian gooseberry were 332.90, 314.66,
337.56, 222.62 and 518.66 mg gallic / g per sample, respectively. The total flavonoid
contents were 122.10, 88.45, 86.75, 101.65 & 103.60 mg rutin / g per sample,
respectively. While, the total contents of tannin were 928.52, 796.13, 917.71, 638.43 and
110.11 mg ellagic / g per sample, respectively.

2) The crude extracts from the 5 varieties of Indian gooseberry were effective
antioxidants with an ECs of 2.35, 2.04, 2.53, 3.23 and 2.44 pg/ml respectively, compared
to standard BHA, (EC5p=3.59 pg / ml). Tyrosinase inhibition properties had an ICs, of 3.42,
277, 359, 4.14 and 3.04 mg / ml, respectively, compared to standard Kojic acid
(IC5p=0.02 g / ml).

3)The development of the microemulsion using Pseudo ternary phase
diagram revealed that the suitable ratio for microemulsion was acceptable for the
following sample ranges: No. 77-79 (HLB 10) and No. 76-81 (HLB 12) from grape seed
oil and sunflower oil, and No. 75-81 (HLB 12) from mineral oil.

4) The entrapment of the microemulsion from sample No. 81 (HLB 12) of
grape seed oil had the maximum efficiency at 95.17 %, while sample No. 75 (HLB 12) of
mineral oil had the best release efficacy.

5) The training program was set up, and the results showed that the Index
of Congruence was 1.00. After the training program, the students had more knowledge
than before the training program at the statistical level of 0.05. The satisfaction with
the training was at the highest level (X = 4.59, S.D. = 0.47).

Keywords: IndianGooseberry, Microemulsion, Antioxidant, Antityrosinase

v
‘lnmnqaeuamuqns‘im&au?aﬂuﬁq

adde..... 0040 "1.//1/

(. 2485 ddan a7§1{/

I 5“3’1&“1&%

... 6.0.9




4 - 3 -
I A5 od&e.on/ Moee AugInemansiasivalulad

uminendesigalaseainsal
T.uwszususwgﬂnun

Ui Usommws.,aum
sl eneco

o diguisy beew
A « ol & £ 1 <
588 meuSunsfifiuiunaiuegwilideuly

Sty Andast fm

auiviulddsunaraideatudiu Goe “nsanauaznsilasisiasduszneumaniily
msaﬁ'mumuﬁau uaVﬁ'uauawamu%u'lumsv.lsz-quwwn'xssmumm Wemansuazinalulad
m'mamuumew m (ASTC 2015) lusswineuil oc-ox wumAY bees o uimedevensén
e
unsi] aavinermansuasnelulad umvvnmau'n'unm‘lauaamsm Tuuniiviinyey
Aeinms sszpdenstuaddl fimmuiteuddiiumsui uwmmdseetudueeing
KunsUszdiulnognsanan (Peer reviews) lidasndt b viw wasfimuniuldunainesrinyg
IWumsafuiasenansysznauntsuseguivimsinemaniuazmaluladsswinanty aded o
' (ASTC2015 conference Proceedings) Tﬂwa’lwuﬁlﬂmmmuu..uwmrgwsmmqm AUBNATIUUY WAy
dinfuands e-mail astc_academicahotmailcom mluiuil e fiquisu bee auqmummm
download enasusEneunsUseyu 16n website: http:/science.utcc.ac.th/astc2015 fauaiuf
wo fquiey bees Humily

- <
NGvunuislysansu

YBuanInIIUNe

58

(ue.n3 Unualssta onadnd)
AMUAUfURwNTUNY
a5msull ammendoseigalaseasnsel Tuwsvususayuiug

Aningenansuasmelulad 31 [mgﬁﬁj@
Insftwi o-lodoa-obria-ol e obe AT o-orox-molow 2 Ao
nAasgendil Uauas Uszswnssumsthednns s ose-asaodad n
E-mail : academicastc@gmail.com

A fw)




YN L LN?’A{JN o
(NUTAURATRAUUUYLUN DU

ST A

=Y o/ Qs o /s a
NW’]’?VIEI'Y@EI’E’I?T?’]QQT@EI@@Qﬂ‘?W ?%W‘S&’Hﬁu‘i”l:l’fﬂﬂﬂﬂ

\Zﬁz)?%ﬁ‘lqm/z’?m{&@Wﬂ\f’?%?’?’ﬂ%@%ﬂ??ﬂ?ﬂ?t@%ﬁ@ﬁf

1399 “NISANALAZ N9 AT RBIALSENaUNIL AT uFIsAA ANz TNt an”

!

hsnsifs 2@0@) ms‘smw) @ et ﬁ)ﬁ?ﬁ‘uﬁsmg&DﬁSJT RINTNT m*‘??f »
nmqmum%af Waf’ﬂgv’mﬂw . i ekl
o m%wmﬁe{%mwﬁlw

@/?m 1= %M

(W‘l%wﬂ)ﬁé)?’)fﬂﬁ‘ﬂ Ay, Hﬂ%yﬂj“\lﬂwﬁ{’iﬁ"%fﬁ) (WUJJUFJJG{?T‘W’?TU ny. Ijaﬂﬁ.ﬂﬁ)ﬂnﬁ.ﬂnﬂ)

ﬂmumﬂmmnmrﬁﬂﬁmmmﬁmy ﬂmuzf\ﬂmmnmﬂ)ﬂéﬂmmnﬂ??ﬁﬁ?f
Nm’?inmﬂka)ﬂamm’)lny NH’I“JHE!‘?’?‘EI)T? nqo\?auowmmj

"'’

7T



Unydaguiurudansanisdne vinsgsiaundndia

o 1

wAneae Ay laseanial lunssususyudud Swminuyusii

Suil 16 fuwey 2559

sEauUToynn
#1173 Ll Nl EieH
nAvLAY
UIM5§INe 1 4 5
57 1 4 5
FIUVINUA 1 4 5

uenziou
(Heaeaansnansdatuns Tnnymnsal)

saggdnurensdrindudiuivimsuasaunadey




wInendevdnalasaansal lunsgususgy

Unydisnedarfasanisine

w ¢

1

UIMS§INaNUdR

1N WA

s s

Unusil Unnsfinwn 2559

a AzluY| Uszlam
suit | Lavdsedn Ho-ana Tuddnn | TueylBau |un. | 4| oo AR
UImsgshaumUndgin
#1U1YVTNNTIND
1 | 54B53180311 |wsann®iu ysugy 14 1.A. 2555|16 n.8. 2559 40 | 3.75 | MARAY [mmduniides:
2 | 54853180409 |uevgyIng Logaiiiu 19 w.A, 255516 n.g. 2559| 43 | 3.65 | MATIAY [msunitese
3 | 54B53180426 |unaniiuian UdWanissd 19 W.A. 255516 N.g. 2559 | 40 | 3.70 | MATLAY |muniite:
4 55B53170118 [u901587 WA 12 3.A. 2556 | 16 n.8. 2559 | 43 | 4.00 | NATLAY | mefuribas
5 | 55853170215 [unaiudfud wiauud 18 W.A. 2556 | 16 N.8. 2559 43 | 3.72 | mAiey |mwunides
ATIVADULALATITNIUGNABIUA?
(asie) ,453, o wenzileu

(femans1ansdadums Innymasal)

sewsnensdninduaiiivinsuasnungiioy



1%

Uny@aguiwauddrFansine Sgussamaumansuvndudin
wnmeaeungalasennsal Tuwszususguiug Jamdaunusiil

Fuit 16 fuenoy 2559

FEAUUTY Y
#1117 Yy TN 594
AMAnLAY
- SgUszmaumans 1 0 1
ASIANISNDAIINIUAY 1 0 1
594 2 0 2
FAUNIUUA 2 0 2

-
UNNSLUYU

(iremansransdadiuns Innyninsal)
sasgougnsaindusasudnnisuasanunzilioy



Uny@snedodaisanisang

wivendesvigalageainsal lunseususiguiiud Swmdauvusad Ynsdnwn 2559

1
FgUsemaumansuMUNeIn

AzuuYl Useaw
NG

«Zqﬁ wulszdne fo-ana Tudnfinen | SueulBau fun. | 2 | gndnw
SguszArauaransumIadio
d19133gUsEAEUAIEanS
1 54553330136|u18§uﬂﬂ Sauuinnde | 9 n.a. 2554|16 n.2559| 45 | 3.66 | madiay |msni:
aundnmsdanisieannusiuag
2 | 5ak54760124 |hitseslndadR amilua ‘ 9 n.A. 2554|16 n.8. 2559| 40 | 3.25 [ nafiLey | mtunsas

ATIVFOULAZATITNTUYNAB I

Wzl

(fhemansansdaduws Innymasal)
sosggemsdiindaaluivinisuaraungidey




- 18

o < wa o
Uy @agudwauddisanisinefivesyinstiusyydas

@ Ll

o o

univerdusvagalaseainsal Tunssususiyudiug Jswiaunustdl
o 4 o
Jui 16 fiugeu 2559

sEAuUIYYLen
= a
YauTeyeun %Y N Eiet
AANLAY
USsgauiivudia 1 0 1
— 1 0 1
FAUNIUUA 1 0 1
AF2AIUAYANADINAD

—

ST NI .4 -k B ccnons REVERTI

(awmansansdatuns Tnnymasal)

saegdurnsdriindadiuivinisuazaunsdey




Unyaguduauddnianisine Yvgraufidudn
wiAnendesvigalaseasnsal Tuwssususyudus Jaudauyustd

Suit 16 fupnoy 2559

sEAUUTUYLeN
#1919 Uy GIN ety
NIANLAY
ﬂ'—\l | =3
FaInanuAne 1 0 1
519 1 0 1
v
FIUNINUA 1 0 1

wrgnzideu

(aieaanarsdatuns Tnnyninsal)

u
saafgnuunisirtindaaiuivimsuasauneideu




Uny¥sne@aranisanisane

unmedeswigalageainsal lunssususigudus Jwiauvusiil Unisdinw 2559

1

UFwequi)Unidin
8 ' AzluLl Useam i
st | adsEdnm Yo-ana udhdne | JueyiiAau [un. gy | thdnwn :
UFvayqufiUoudin
dnunivdawandaudng
1 | 55874740302 |ungaigwadsy nimisssun 18 W.A. 2556 |16 n.y. 2559 69 | - | ALY | meims
ATINABULALATIINIUGNABILA?
(as®) ,Ag : wevzideu

(Hiwmanmansdauns Innymnsal)

seygnnemsdninduaiuinimauasnuneeu




a v o
LEUIANIIYINIT UV o A81AY béde

o o o =3 d o
srwatinfnurssrusudfindnuildsunanuifiuadlunsans

YTuynufiiudin (@1e1dvduandaudng)

do - ana

FoInenfinug

NSNS

WEIFWIASY TGN

JUkuumsiaduas A g
sungranedandesdmiug
TumangTusanieanile

:]

-]

YUY

NsasAawandenfin-aanm
Ul & aduiie (Asuseu ¢ T)
Uszdndounsngau - sunau
&

MNSATINYUATARIUNTEUUGUA N
o) < w o -

U < atufl b 1haunsngIAN -
AR b

MSUISYPATINITEAUYA
uninendeseigmesysel

adiil o “niduitewanvissiu”
Fuil o MUATUS baes




insragsundnugneisaeuiasudn

..............................................

4 N
aangiUinen L e

o o &0 N 59

sUsuunsieBuadsaInntufirdunguunedundoudmiuduryusy
Tunmangiussniduanile

algwadsy nFAusTIIN

4 o a

AnenfiwusihifudiunievasnisfnernundngasuSygyruivgrguiiiudn
sudvdwandeufne
UudinInenae
wnIvendesnvdgalaveainsal Tuwszususygudus dminuvusnil
W.fl. 2559



Faransusnnniipauuieandn

...........

At /)Y‘C"aw L(/
O ST . T 1 B a3 S

A MODEL OF LEADERSHIP ENHANCEMENT ON ENVIRONMENTAL LAWS
FOR COMMUNITY LEADERS IN THE NORTHEASTERN REGION

NATAPONGTHAT KURATHAMMA

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF DOCTOR OF PHILOSOPHY
IN ENVIRONMENTAL EDUCATION
GRADUATE SCHOOL
VALAYA ALONGKORN RAJABHAT UNIVERSITY
UNDER THE ROYAL PATRONAGE PATHUM THANI
2016



w28

[ a o 4
TuSusesngniinus
Uudinivende
wnInedeseig laveainsal Tunssususigudud Jmdauyustil

4 Jd a a o Yo vV y v v o
YaSedineniwus  jUuuumsESrasnanudufidunguinedanedendmiuduiguy

Tunangiusaniuanile

ForinAinwn aigwedsy nihussTn
swaUszdnen 55874740302
Ysayan USugynui)inudin
avIvn Fandoufinw
AMZNTSUNTSTIVSnunAneniinug AnznIsUNISaaUINeinus
"
.................................................. Usesu ()"‘r’“ Usesu

(Evemansnsg Asgnid adyus)

.............................................. AITNNTT N33UNT

(819158 AS.YEA 29ALNG)

................................................................. AFIUNTT

(®19158 AS. WU WSruG)

)

({rwmansn91sd s.g3d ATy

v

: L ..................... RN T

(s09A1an519158 ms. 3 ladnwal ShuNesSuNe)

&Z‘/M‘Lu(/@/ ...... CAERT ]

.................................................................

({Yremans1ansd asistng ASlamns)
ANUATATInINeSY
Suit.Ab..... ou NN, wa. 2909,
Sedvisvenminendesinilaseansal luwssususgudus Swiauyuoil

NFIUNTUASLAVIYNTT



foiosineniinug sUuumsiaiuadrenrudufirdungmineduandey
dwivfihgrulumeny Jusenduanile

Forindnw algwedsy n3misssan e

swaUsEId 55874700302 | FRI29ABLUANNQNARIGHLIBELAY

Sy USvgynuindin .

a1 Faadoufinu fi{eo8 gomgr)/ N3 tJ/WV

Ussswiinwinenivug  deaemnansinnsd as.qandd ﬂ's‘qgu., 5 5/

g

) < o L3
ASTUNSAUSNYTINeNtwug 91138 As.yqde NAWS  avilinn e

unAneD

nsideiiiTaquasasdiile 1) AnnligmawedeuaskannmslngwmneuiUgm
AunndahuarumensSusenideuile 2) Amnssiurns emesenin meUfdEtlunstingane
Aunnday uazrrusamasiuadvemibuiidmngmned wedemme g wamu 3) Wanngluuy
muaSaas wradudiidungyaned anedeud wiudiingam 4) Ussdiumsd gl
i vnngrnednederredfinam dumed eoumszalin usnsuoR bekeudiey
mutaded myana uasussdiveomiawelarenstizuiuu 5) Wannminssuesiiwamiumsaneven
i ungmnedusdagussrmuesussdivenny uasrmamssninremslingmneianad o
owsrmud sl Sumseeven Wuitvifide fie nmarsTuseni@samiieneuan 4 Saria liud
wprymEn Fegd 13508 wavaiunt SulhuderinifeRRniawrdaiugmanasegmmis
Sy meisewadu 5 e weedl 1 Aneigrianadeuesernmiingmneudtiamd wondesly
gy Usnnshunmsd e uuimamiliun fmiu gt aminermsuimsdusiiualu 4 Svin
I 1,600 Au Aivuanguiaet wrasnmenls eunad Wingaesin S 320 au Tnegudaeen
et ey Wiedieltly fe uumeumanimein Srrdrlimuaenadoavinty 0.88 s 2
Amaspivenag rrsmssnin uasmaug TRlumsWngenedwonden uavrmmssimselet ey
g nqasiee il ufendutunguitiiussesd 1 wiedlenld loun wuummseurmguuuaTe
FpeuiliAFadeiumintu 060 ussiAng ned wunsevrin 040 fis 060 WUURBUENIAY RSN
WusuunerauUszanan 5 sy Aflemmuidaiuinty 078 uesuuseuaumsu URduwuy
Genveuiifiamrudeiuvintu 079 sesil 3 Wannguuumaesues vensaduth Tnemss ey
FensSenamnngavsnanaiuazima Smm 28 e wdsdugluulbe ey S 7 e
Tnelfuvuusediufifidsmmudeshuvintu 060 swesit 4 maldsuwuumsieduadreenandugiiviu
nvaned awandand WU S 320 A ud sdiuea maesenin uaen U URTumslE
npanedaned aslagidies extoymientuasesil 2 uesusmdiuenriowslariogUiuy Teuuuseuany
WA AR 5 s fiflArudetiuiatuvinty 084 szt 5 Wanmimesmsangven
i vssiingussrnuasusedivinuenansaemen lnsnSeuiisumiuavrmmssminges
Urmureutundsmstienen neuiegadiulsrmuiiownaiag :n 4 Somde i 160 Auiredle
Fduvereurms usuasuP LTS AP shutuRentusesi 2 meliesed



- 2

Fayahumsifended Wmdnrmidon ueeliana W Ardovay Avade dndewnnnsg
MSVPEEUAT UAEMISVIREEUA BV

HANIANEINUT

1) Ygprianndeniidetuhmm dumemm Wud madauddumslivsslemifauay
Unsaiuwesp nradviinu uasiudenmaunm dmdanm meanaseerUnuasdiily
WA Magaiuesdmmennsnin dmammms Vs meeeslidull efusnmasnd
famediinnidiuanmani semsingenausitioyrd wedeumamnidbie o eea us
fumneeradlatmmuintungensd anedef wodm v ngvneueryau

2) fuimpandmsinganedanededlasmailusiuune Gotay 5370) e
sgiuvthunens (X = 3.45, S.D. = 0.72) finsufjifisvauuunan (Feuae 46.60) wasiimuiaims
wuas i unguined wnden Tremsdeud nmssusy weemsAninwenslingmne
witgpnaarde

3) sunvunER s wrmdufidungenedandend wi g Wvdnms
Seudsnimesiinugniiond snadeugumusminemstevenogwiadies letinsamms
uasmshunaauady 394 Wun 44 1 dmuasieseitgmnfwedinaru Teld3sms
dmmanmmwnnd suTs wavaud simvesyy Siamsinadiftet wiiuszaunad s stunsudly
Yoymiardeua $uil 2 damurmiussusraumsallumstingmned wanden T3 s
Anausy 3 Yu Hanssu Wun maussene milesevinsaidetvmslingvene U URmsmess Anms
Gerldnguenewttaymes uanzautuamumsel $uil 3 a$winweraaduiiiunsldngmne
dunden Tnedunadnuneliil nediniifienaseuiungraneuazanusen ¢y Faduliopn
Awnndeiliedwgnisuasussmuduildefieuassaniuvenszuu Anvinlnemsbign
UfjURmsthevenmugngvany uasiing ez ymianndeusengrne loekide tun gn
Aneusungnedannden nididiedwmswidgnaanedesbuduanumsalaisinengvane aedl
Aeniuenju e ﬁ'ﬂﬂ;]wms’fmﬁatmﬁau WrinmwmAannden fuimsesnaunmed ey
uaisrsmAwned ey remsUssdiuguwuu wui gaunmwlussiunn (X = 4.14, S.0. = 0.35)

4 namsusiiunsliguuuusaad wenduidunguened anedeniigisle
aseninlusianniign (X = 4.67, S.0. = 0.45) flems} usenaufjiRtuszavann Goene 72,6316
auE) uaeienowelsluseduinn (X = 3.55, S.D. = 0.21) uasdlenBsudisunuitodedu
yera Ui unisisnetudmngrnetues died Wogmeadian 005

5 tamaaLins i muilunstnevear i ungvined swand egussey
TneldrRlneusingvaned wandon samsUsudiu wuin vddiSunsaneveaussemdiensglussiy
anniign Goeay 73.75) uasileramssvaintussivinn (X = 3.45, S.D. = 0.72)

hnsaseuanNgniasuuiesudn

Andey : maauadn fun ngranedanaden




- - 28

Thesis Title A Model of Leadership Enhancement on Environmental Laws for
Community Leaders in the Northeastern Region

Student Natapongthat Kurathamma 1Hngaraauarugniasiuufasuds

Student ID 55874740302

Degree Doctor of Philosophy asie W

Field of Study Environmental Education (oo _a‘-wm d‘}gw

Thesis Advisor Assistant Professor Dr.Suwaree Sripoona ' \

Thesis Co-Advisor Dr.Boonlert Wongpo amstne A7 Zl’l’;w'(’vfﬁ
un 29!.,..]1?4 V|

ABSTRACT

The objective of this research was to 1) study the environmental problems and
results stemming from usage laws and regulations to remedy the environment in the
northeastem region of Thailand, 2) study the level of knowledge, awareness and practical skills
for using environmental regulations and the need to enhance the leadership in environmental
laws of community leaders, 3) develop a model of knowledge enhancement on
environmental laws for community leaders, 4) evaluate the models applications to enhance
the knowledge, awareness and practical skills conceming environmental laws for community
leaders in terms of personal factors as well as evaluate the satisfaction after using the model,
and 5) transfer the knowledge, awareness and practical skills for applying environmental laws
to the local people after knowledge transfer to the community leaders. The research area was
the lower part of the northeastern region of Thailand. Nakhon Ratchasima, Chaiyaphum, Buri
Ram and Surin were the four provinces of interest due to the high number of lawsuits in the
administrative courts. This research was sub-divided into 5 phases: Phase 1: study the
environmental problems and results stemming from usage laws to remedy the environment
in the community. A research population of 1,600 community leaders was selected from the 4
provinces. The Taro Yamane table was used to select the research samples. Finally, 320
participants were sampled from the village headmen, village leaders and members of the
tambol administration offices using multi-stage sampling. The research instrument was an
open-ended questionnaire with an I0C at the 0.88 level. Phase 2: study the level of
knowledge, awareness and practical skills for using environmental regulations and the need to
enhance leadership. The research samples were the same as those in phase 1. The research
instruments were a knowledge test with a reliability of 0.60 and a discrimination ranging from
0.40 to 0.60, a questionnaire on attitudes with a reliability at the 0.78 level as well as a
multiple choice questionnaire on practical skills with a reliability at the 0.79 level Phase 3:
develop the model of knowledge enhancement for community leaders using a model drafted
by focus group discussions involving 28 qualifiers and community leaders. The model was
evaluated by 7 experts. A questionnaire with a reliability at the 0.86 level, and discrimination
ranging from 0.70 to 1.00 was used as the research instrument. Phase 4: practice using the
model for enhancing the community leaders with 320 respondents and with the same
samples as those in phase 2. The evaluation of the knowledge, awareness and practical skills
was done using the same instruments as in phase 2, and a satisfaction questionnaire with a
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reliability at the 0.84 level. Phase 5: Transfer of knowledge and evaluation. The sample
consisted of 160 volunteers from the 4 provinces. The research instruments were a knowledge
test, a questionnaire on attitudes and a multiple choice questionnaire on practical skills with
the same I0C level and discrimination ranging as those in phase 2. The results were analyzed
by content analysis, percentage, mean, and standard deviation, Independent t-test and One
Way ANOVA F-test.

The results were as follows:

1) The environmental issues in the community included: physical conflicts over land
use and forest communities, land ownership, biological soil degradation, decline of wildlife and
aquatic animals in their natural habitats, poaching of wild food sources, pollution and trash,
smoke from buming charcoal and chemical residue in the soil and water. The result of the legal
community working at conflict resolution, was environmental decline. But there was a lack of
dlear understanding about environmental laws and therefore the law must be relied on to know
the community.

2) The community leaders were found to have a medium level of knowledge
53.70 %, likewise, the attitude (X = 345, SD. = 0.72) and environmental practice 46.60 % were
found to also be at the medium level To strengthen the leadership in environmental law,
they must leam, do skills training and find, legal solutions to the environmental problems.

3) The model for enhancement for the community leaders was applied for leaming
together with leaders of the community-based environmental education. The process and
procedures to strengthen the three stages included Stage 1: survey and analysis of the
community leaders together using surveys and the environmental needs of the community.
Analysis of the samples that were successful in solving the environmental problems at the
community level were done 2: increase knowledge and experience in environmental law using
training which took three days of events including lectures, case analysis, and the use of the
law. Field training used the law to resolve situations properly. Stage 3: build leadership skills in
environmental law leading to the transfer of knowledge to the public, and do legal analysis of
alteratives applying common laws using the media to strengthen the environmental laws
including the training kit. An example of this would be using the law to solve environmental
problems and provide examples of successful leaders in the environmental community. The
sponsors included the environmental legislation, the academic environment local government
executives and environmental agendies. The evaluation revealed a high level of quality. (X = 4.14,
SD. =0.35).

4) After the leadership enhancement, the leaders were more aware (X = 467, SD. = 045),
with knowledge and practical levels at 72 and 63.16 percent respectively. There was
also a high level of satisfaction (X= 3.55, S.D. = 0.21). Comparisons by personal
factors showed that gender led to differences in knowledge at the 0.05 level of significance.

5) The results of the development of the community leaders for knowledge transfer
conceming environmental laws to the public using training on environmental laws as a
medium showed that the level of knowledge was higher after. The highest level was
73.75 percent, and awareness was at a high level (X = 3.45, S.DisiesBFRipnuqndissduuionus :
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- . madeu| dwou | eylRneu| eyli@ | euwde Youasil Yauacvaiids
#1913 mji3eu . e
gavhe | vindinwn | 19 nA.59 | 19 a.a59 | 19 n.a59 | dduiamsAne | Lidwiamsdnmn
Fnerdransine 548546703 | 1/2556 2 0 1 1 50.00 50.00
SV IAIERTANN 0 1 1 50.00 50.00
walulagnisdanisinens | 548525901 | 3/2555 2 0 0 2 0.00 100.00
548525902 | 1/2556 2 1 0 1 50.00 50.00
swsrvunalulagnisdanisinens 4 1 0 3 25.00 75.00
dawandoudnen 54B547401 | 2/2556 8 0 0 8 0.00 100.00
54M547401 | 3/2555 17 9 0 8 52.94 47.06
samudwandoufnm 25 9 0 16 36.00 64.00
svAngasIivemaasuidial - 31 10 1 20 35.48 64.52




4

wangasuInsgsiouniinma

. icios madou| dwou | eylddeu | eyd@d | auwde fovazil Yovarvaaffids
) gavhe | dndnwn | 19 n.a59 | 19 na59 | 19 a.a59 | ddulamsne | LidwSamsinn

UIMSgIND 538531801 | 2/2554 32 31 0 1 96.88 3.13

53B531803 | 1/2555 18 16 0 2 88.89 11.11

54B531801 | 3/2555 17 16 0 1 94.12 5.88

54B531802 | 3/2555 15 13 0 2 86.67 13.33

54B531803 | 1/2556 14 13 1 0 100.00 0.00

54B531804 | 2/2556 12 7 2 3 75.00 25.00

54B531805 | 2/2556 12 5 0 7 41.67 58.33

558531701 | 1/2557 14 2 1 11 2143 78.57

55B531702 | 2/2557 23 7 1 15 34.78 65.22

56B531701 | 1/2558 15 6 0 9 40.00 60.00

sammdngasuiusgsnauviindial - 172 116 5 51 70.35 29.65




fovazvasddniamefnurssaudiggien

ayiiAnan1sfine Juil 19 aanaw 2559

i dwau | eydfnou| ouli@ | Auude $auazil ovasuaadfiss

tindnw | 19 n.a.59 [ 19 n.a59 | 19 a.a59 [ dnFansinen | liduSansfnem
FIUAVIIYINITUIMISNISANY 36 10 0 26 21.78 72.22
MUY MANGAsUATNITHRU 22 10 0 12 45.45 54.55
samuindwndeudine 71 28 1 42 40.85 59.15
smav1 i igussmaumand 81 53 0 28 65.43 34.57
FUFYITIVINNGGIND 45 1 0 a4 2.22 97.78
sufdnsansfnwssiuuiggen 255 102 1 152 40.39 59.61

wangasaTAanInufindin

i ey madey| Swou |eydfdeu| eyli@ | muvde $ovazil Yauasvaadfiis

) govine | dndine | 19 na59 | 19 0.A.59 | 19 A9 | daFansfinm LaidnuSansfinw
NISUIMISNTSANEY | 53G746501 | 2/2555 7 3 0 4 42.86 57.14
53B746501 | 3/2555 5 3 0 2 60.00 40.00
54G746501 | 2/2556 3 2 0 1 66.67 33,33
54B746501 | 3/2556 13 2 0 11 15.38 84.62
558746501 | 1/2558 8 0 0 8 0.00 100.00
sWaEIITINSUIMIIMSAne [ 36 10 0 26 27.78 72.22

wangasuivgaufilndin

g e madey| Swou | eydPneu| oyl | Awwde Sovazil Sovazvaailde

) govine | dnfinw [ 19 n.A.59 | 19 .59 | 19 A.A.59 dusansAnen | LiduSanisAnm
wangasuazn1ssau| 538746801 | 3/2555 7 6 0 1 85.71 14.29
54G746801 | 2/2556 3 2 0 1 66.67 33.33
54B746801 | 3/2556 6 2 0 4 33.33 66.67
558746801 | 2/2558 6 0 0 6 0.00 100.00
WAV IMANGATUAZNITADY 22 10 0 12 45.45 54.55
Aawandoudnun 538747401 | 2/2556 14 11 0 3 78.57 21.43
538747402 | 2/2556 6 3 0 3 50.00 50.00
53B747403 | 2/2556 10 5 0 5 50.00 50.00
548747401 | 2/2557 9 1 0 8 11.11 88.89
54M747401 | 3/2556 [ 22 6 0 16 27.21 72.73
558747401 | 3/2557 5 1 0 4 20.00 80.00
558747402 | 1/2558 3 0 0 3 0.00 100.00
558747403 | 2/2558 2 1 1 0 100.00 0.00
swawivdwandeudnem 71 28 1 42 40.85 59.15
savangasuivyquiiludin) - 93 38 1 54 41.94 58.06
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wangaIiguszAsuAtEnsguRUudin

e o madeu| dwau | eylffneu | eylR | euvde Yovail Souazvasdilds
* gavie [ Wnfinwn | 19 .a59 | 19 .A59 [ 19 na59 | drdanisAnun | hidnSeanisfne
§gusvAnaueans | 518733303 | 2/2554| 13 12 0 1 92.31 7.69
538733301 | 3/2555| 13 12 0 1 92.31 7.69
538733302 | 2/2555 6 4 0 2 66.67 33.33
54B733301 | 3/2556 12 9 0 3 75.00 25.00
548733302 | 1/2557 10 6 0 4 60.00 40.00
54B733303 | 2/2557 13 7 0 6 53.85 46.15
55B733301 | 1/2558 a4 1 0 3 25.00 75.00
55B733303 | 2/2558 10 2 0 8 20.00 80.00
sumangasigussamaurmansquiliudinl 81 53 0 28 65.43 34.57
wangnsUMNI§INARufUndin
e e madeu| Swou |eylRdeu| eyld | euwde iaaazﬁ %laaa:'waec:«,’ﬁﬁa
gaving | Winfinwn | 19 .A.59 | 19 a.A.59 [ 19 aa59 | dduFantsne | bidwsamsAnw
VNS5 538731801 | 1/2556 | 16 0 0 16 0.00 100.00
54B731801 | 3/2556 11 1 0 10 9.09 90.91
54B731802 | 1/2557 3 0 0 3 0.00 100.00
548731803 | 2/2557 5 0 0 5 0.00 100.00
55B731801 | 3/2557 5 0 0 5 0.00 100.00
55B731701 | 1/2558 3 0 0 3 0.00 100.00
558731702 | 2/2558 2 0 0 2 0.00 100.00
FmANgaIuINSTsHanufjUndin 45 1 0 44 2.22 97.78




