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Abstract

This research aimed to study good practices in using to King science knowledge-based transfer of pre-service
teachers to promote learners’ the degree of participation citizen science in Phetchabun province. Using the qualitative
research. In phasel the participants were 30 pre-service teachers In phase2 the participants were 4 pre-service teacher
(Purposive Sampling). The research instruments were lesson plans, semi-structure interview, observation form and
assessment of lesson plans form. The data were analyzed by descriptive statistics and content analysis. The research result
found that good practices in using to King science knowledge-based transfer of pre-service teachers to promote learners’
the degree of participation citizen science in Phetchabun province. for developing management in science course As follows
Stage 1) Use of stimulating questioning techniques It was the stage that caused an internal explosion. to create
understanding, to be curious. 2) The stage of creating interest Starting from solving problems from a small point from
something close to you. 3) Group cooperation stage It is a step that focuses on working holistically. 4) The stage of
understanding, accessing, is the stage taken from the concept of the King, understanding, accessing. And 5) development
stage and presentation. The development is the use of problems gained from understanding and access to solve problems
through development. Once we have developed and spread knowledge. As for the knowledge of the King that students
actually use in their own community area. Considering the overall, it was found that most of the students in the class of the
3 teacher students had a level 3 participation in citizen science, and only one of the teacher students had the majority of
the students. It has a level of participation in citizen science at level 2. It was also found that King's knowledge of science
that students often use in thinking, planning, solving problems. related to science in that community Most of the principles
are solving problems from a small point, following a hierarchy. and working holistically The students learn through doing
activities on their own. From the problems related to science in the real area and have designed a plan to solve the initial

problems.

Keywords: King Science, Participation Citizen science, Pre-service science teachers
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2.1 UUIAALAZAURUIYVDIINIAENTAIANALLDS

" s P w8 o a 1% ' | & A A a X 1%
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WninenA1ansdasey (independent scientist) egnalsAnuluyisnaradniassein 20

[

Inenenansgnaseudtlaeg dninemansdadugninwesminedovdeantuiveessy
mnﬂé’huuﬂaaﬁnmaL%“;Juﬁwmmaqﬁfﬂﬂé’mgﬁmmmam% Tunenssudl 1970 (w.6.2513) Ta
woa W1BleaIMUUA (Paul Feyerabend) fiSundasliiAn "Usssulnevosinemans”
(democratization of science) (Jonathan Silvertown, 2009) Na17Aa W1ELODIILUUA W71
Weemanswazmaratieumassuilenuanunasguasnulisnlunisynuingunanazneliie
auiendeuliuianindis q alan lnglanizasaveswurieduiudlosts q ddios
N3¥YIINITAI 9 AIULUIAITAVRIINGIAEART A LNTIBQANSINAUINAIETTNT69 9 W
TURLANVANY SEUURAIN TEUUNSANS LazN13IENTIUIAVRIANINNUINBE N UL
MsANLUUIMENAaR fuaswnaton Tl vheeesiuud duauednit ayruniedsay
d71UTIUILABINTIVAOU ANUTIUTRININEIAIEnTeEavBEANWINY Lazdzdauln
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lonalinumilulasuiveya Novanifeites lnedipuniliasnmAedinnnasauuULNLeng
7 fansuinisuiuwazilenadifaudnarsiigiualaminiieuiu wasUssvvudndu
N1santdmiang 9 mefeunntu aznelidsnieas (Richard Edwards, 2014)

wona1nil ludagdudaliunarnudtuiuninlileudingnuesninuwaugve s
Wemans n1sunasedlagIng1rans waznisiiinemaniitonmuaulouig Ingsinwin
YBINGRAINAARINNISUAB UL AN T IANREENTIaLUNUIMVBINEImansluday
:.J/ dy ¢ 1 dyv a 1 =] v o w d‘ ISP ]
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TBnsuilgymiAenisasuwlainginssuuasianssunadenuveIguyunIaINg1Aans
(Kullenberg & Kasperowski, 2016)
“Ingrransnianaiios” Judumadenuilslunisadienssuiunisdiusiuees
Uszrulunisnsiraeuingimanivieldiusinlunssuiunmamadngirmansnazdanase
a a o g dy o 1 Aa s =] & [ Avo
nswaguslasunumvedinermansludsay viall Ardmemansaianaoiu [unian
fuluvaiede 019 Inemansyuvy Ingreansvesnguay (crowd science) ranadinly
n3AnRIL (volunteer monitoring) #30LA3DUNNIINYAERS (networked science) Tl
AIUNLIBNTIN 9 WNIBEE A1TITUABNTTUIUNITNIINEIMmansinelnInemansile
admsiauluynnszuiuntsnieluuiinszuiuns deluuieassignisendn nsldiusiuves
UszrrulunmadTemaineimans nsidiusiaulunisfinay wazn153degaufuRniswuudl
g Wudu TeefdiinanunionunnelagaziBuniulsznauss ANNMINBYesEN
uauild Janis Dickinson et. al (2012) #34
(] U a s IS a a dy IS a
dmsuinemansnianadiosludnaruniiy tindulud 2002 (w.A.2545) Tay 3n
a6 . VU a v C% = a = ) o 1 < Y o
vauilld (Rick Bonney) #nideuazinnis@nu1v1iowwing deaisaiuniadugguienis
lasensvasioslfuanistn@inewisaesiua lalgr1dn “Inermansnianaior” Tunis
g1efansidiusmvesUszrrulunsideniaingreans lngesuleialasan1siyanad <

vV £ L4

Llddnineremansidudaduayudeyanisineimans niedend “contributory citizen
science” Taguoulld (Bonney) ldddulasens “eBird” dadunisimigruteyaseulay
Sosun ImmﬁammimﬁamﬂLﬂ‘%@szhammaﬁﬂﬂumﬂﬁ’uLLagammm’fagauﬂiuﬁuﬁmq
9 (Copper & Lewenstein, 2016)

fiall Amenmaninianadios gniiuluwauynsuveseanemedn (Oxford English
Dictionary) Tul 2014 (w.a.2557) laglianunungi “ﬂ?ii%‘Ui’mLL@S%Lﬂiﬁzﬁ%’@u‘Jaﬁ
Aertestusssumilaeussansuiall (ceneral public) Fsinidudiunilavadlasanisainy
sauilanuininendiansiean¥n’ (OED, 2017) wiag1elsin1y dawa (Fitzel) wazAny
(2017) Wiuenuvnedananidefianain eswnlifiansaniinnnumuedldluszezusn
EUENLEJ’eﬁuﬁlLﬁlEJ’J'?,JJBQﬁUEULLUU%@Qﬁ’J’]ﬁJiﬁU@ﬂLMﬁE)ﬁ]’]ﬂ‘UEJULSUWEJEN?JVIEJWﬁ"IﬁG]%LLUUﬁEJEJ’I%W
T BsrPLFURIUsEIIvULATBsAALSViDsRu s

Wuiigafuiuialon wgfe (2559) TnRaulenvufudwIndou Wiud

a (Y

IngrmansnIAnaLliod’ 1NINKLIANNANNI Inenmanslinisgnindavseynfnetiun

Y

D el

AL luwInI93IgIN1svesanTuNsANwIvsea TuivIniseng o Wit uaglueni

Ui Usewalnedinsinaudnwnidinedansuldusenaunisiruauleulewazaiiy
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WINTNITAN 9 D19TINANIN A9l Fepsazosaireninuszrsuliiinuduudesnienis
WawIAUINIIng mans fnveniamaia Lagiunuaiuainsalunsinseiuay
a ¢ A v o v o o a v v & o
Frnnditevzlavimiihinadiedlunisunlesguainuasdunaeuladifu
2.2 MyianazUszliunaszaun1siaIusmIneAansnIanaLias
Kullenberg & Kasperowski, (2016) lATUUALUULKUYDILATINITINGIAIEATAA
= [y Y A a1 ] % 1 [ 1% 1 o A

wallowmuszaunIstulrdeulazildiusinvesenatadns Wu 4 szivu ldun szaui 1
« . » & N o A ] v PN v a P

crowdsourcing” \ulassnsiioanadasildusiudeenan waveraadasiunuimiienis
FuTudeyaIniufin1g 1Wgssuulssinana, sy 2 nMevilagismdivinyeugu
UNegNNaUAEeTIUTINLaEARNToYaLS WU “Galaxy Zoo” uay “eBird”, seAull 3
Aidnsauddusinuniulunisaivaufianiwesnuide wazszduaavineluguwuui
Uszoyuildsiluyntunsudaudnisiauilasinisuagiauieliussaidmanegves
AULDY LagD1ATMDIlATINISNTUIAADUlnanalllios FeunInermiansiioondwlifidiu
RHEPLRNGE!

[
LYY a1 1

aedy lun193deasedl fATedelausuldnsinsedunisiidiusininermansain

'
P

walllowwesiniseu au Haklay (2012) A3l sy 1 ddusiutdesiian (Sunsivanindagym)

q

a wa

sedfU 2 Tinweitugiu @annd aradluluaniniom) sedu 3 fnsasieufon @dw
321 wauawwInlunsuidenn) wazssau 4 Inmsasdioufufiannnielunuies (Widealasu
N1INTEHUIINAT)
3. MIFURUANITAININYIUURFIUIIN (Critical Participatory Action Research)
3.1 uwaRaEafuNTITEUfTANSIBInInduuuTdausau
FrimHTedaftRmssuldidundusnludedadiney 1946 Tne A5 @iy (Kurt
Lewin) Tusutlisu “Action research and minority problems” 11215815 Journal of
Social lssues Afiunlul 1946 vilviwwIAan1svIdTelunson q Aunisufdsaulaeg
FuFtRmudulnidees M5endn “Action Research” Fldmeunslagnanirevandy
Usenranigousng 8inqu seamside wauia savssemalunivglsuldiiBnsidods
URTANsIUIFlunsUsud seimunauluuduneng @ Heuimuiguey oednegine
gMANMNTIN A15130UAY viensAnw wnldSumssensuindugnedimsiteidaufoins

Y

lugmugiauanuiifelfussuudeng uagluvuzipoiiuwmeigiuldsussuudaa

<9
[ £

ATy uonaniuds Lewin daldsunissansuinluinivesnsidelaufjifinig n1s3deids
Uuanistugauas Lewin lalasesdammisdiny uaziduisoanisldnszuiunisidiusiy

vaangau lunisandymanudauds n1ieinge wagniswdsundasiuasing



15

a va < d' = Y Yy v A a = < o a
n157 EJ‘LJJ;] fntsifunisiwenles 2 139UA28AUAD WWIAR %QLUNﬂWiU’mQ‘HQ

;Y Y

Ludn1suuRlaase gUiRnufetinide degluesinsvsegusunmaundgnisuiiRnun
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SuazauTINeiu el ludmsiufduiusvesifertedlussinsvseyusunaiunis
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n153deUuinishe gUjdinulugiusinidedieliinidewds nadduaznauaustniy

AeansvasmuesiliesnAnwAuniwasUsul seimun eusdely (McTaggart, R.,1997)

o

FuunmsITeidal§UAnas senillu 3 sedu 1) Technical Action Research §3devindadu

WLT87%978y 2) Practical Action Research  §37eildiusiudugiiuideuindu 3)

Y v Y
1

Participatory Action Research  V{3d8uazE 33T #asuAn IV UR wavsiuuseiiu

<

N533eURURNMATAMNELUUTTEUI 0 [DuseiuniianeinsIdudaluRnis (Carr

Va v

& Kemmis 1986) M3deiidrusinlunsifeludnvasiilumiusiudotuiagidowazdsou

Y
FWesadangivindeuiulunisimdn Tuufiiuashuiulssdiung oenuuuBnside
Tifin1sujuanisuilayminuinsaudiludeiliddnaamlunisfauidwdudnvus
RWIZTLANANANINITITYUUUDY

a

Kemmis et al (2014) laasunmsiuveins3deuuinisiiaininduuudaiusiud

a wva

LLG]ﬂG]I’N’&]’mﬂ’]i'J"\]E’JIJQUWﬂ?iLL‘U‘UEJu 9 VL'J@\‘]L! ﬂ’]iﬁ]’"ﬂEJ‘UQ‘UG\ﬂ’]iL“UQ'ZJW’]ﬂ‘t’:LLLUUﬂJﬂ']ui'JiJOﬂ

thiaugluntddsufiRnmuemdnuuasfunsideiiintuanamilifoelalunside

v s 1

Uftinstutudeu Wewinnsuanisianudiladisfuunumeesnuduiussewing
MsAsuulawnadiaunaznising nMfeUfTRnmaddmnduuuiidmsiuieedinsly
anuddyfunmstidiusimediann Fufgtestumaneiinulindauasaailigfsssud
gnaanandsan uasenAdsuftRnsddnnduuuiidusmiliauauladuisnig
aiwmmLﬂulﬂlé’ﬂmmaﬁﬂLLUﬂué’mm afegunsadanasluySunmaansnsae (Public
sphere) azuu‘f]fymmmmummaﬂmumimmwmﬂumsﬂgﬁa 1AUNIUAIILANYDINIT
ns¥¥MansaRans (Ideas of communicative action) Fnuituilidsdeans (Communicative
space) HuUIHAMAIIS1TUE (Public sphere) Fayanaaglfiidiusulunisdndulauas
drnTinvesnuiesiidinuadiadun e1desnsilasuuladinvemundniilinuudain
Anauldaumnauna (mational) LAnaalddsdu (Unsustainable) waziinanalil

gfisT (Unjust) Sulumsufod safulunsifeufifinmaddmnduuuiidmsudadiold
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MOUIEAIAIDETIIAINITIG 9 nedensioAumINISUJURAMIdIAurTan1ansanud

finadwsilifieUszasdlaun arauliiiivewa (rational) m1uliddsBu (Unsustainable) way

N

AulilgfAsssa (Unjust) Tngujianun1sidanuiiiedeans deuanaanuisaasiousiuu

ARty

NEIAUANBUENITINNITUATNATNEVRINITY gndsundadlun1sideugusinig

Y

a a 4 a ' 9 1A Ia o sd a X A RY) 4 A |

Famnuuuiidmswldlddsudianssuuasnadnsniiaduluriuiviulavsedioudns
Wrlanuesveanguiinazyanaduilifeitedunisy iRty wadesulddenns
WasnuUadlunisadesguuuumsdenuiduiuiiveanisuumty 3 Gealdun mnssuvse

n151A (Discourse or Saying) N15%1 (Doing) kagFULUUAIUFUNUSN1IFIAUTE NI

¥ 1

N . P I = o o % & a aa ] 1Y
bNYIUVDIANN 9 (Retatmg) Lll@ﬂa']'ﬂﬂQﬂ']iairNEULLUUV]'Nﬁ\'iﬂJJSZNL‘Uuaﬁmﬁﬁ]ﬂ'}q LLUUATN

ey

a

fgnnszynyaraLazIzgnying ity
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Practice architectures

Practices are
interactionally

Intersubjective space/

farrangements and

“spisd sef-ups’) enable and

L THE SITE FOR
PRACTICE

secured in constrain interaction
via
Practitioners = Cultural-discursive
characteristic In semantic space, arrangements
‘sayings’ - and realised in the medium of found in or
thinking language brought to a site
(the “cognitive’ _Meg., language, ideas
P - Material-economic
THE PRACTITIONER | Practitioness’ In physical space-time “'“:
AND == characteristic ‘doings” realised in the medium of 5
THE PRACTICE the ‘psychomotor’) activity and work :
= arrangements
= — Social-political
Practitioness’ " arrangements
chamctinstic In “"f"’ Space found in or
’ e realised in the medium ot ' .
relatings ower and solidarit DIDURAENPUSITE
the ‘affective POy o ep, rel .|?nm~!\|{|\
- between people
which are .
bundled together which are bundled
in the projects together in

(teleo-afiective
structures) of
practices, and the
dispositions (habitus)
of practitioners,

AN 2.1 WNUNNLEARING Y Practice architectures (Kemmis et al, 2014)

characteristic ways in
practice landscapes
and practice
traditions.
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Sayings (communication in semantic Cultural-discursive arrangements

space)
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Doings (activities, often producing or ~ Material-economic arrangements
achieving something, in physical

space-time)
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29AUTENBUYRINSUUR (Elements of wuuaian1sUUR (Practice architectures)

practices)

ATIUFUNYS N15IAN 1S IAIAULAZN15UNATES
Relatings  (relationships in social Social-political arrangements
space,

especially relationships of power and

solidarity)
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