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Understanding Concept of “Subjectivity” Self-esteem Gateway of
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Abstract

This paper aimed to suggest ways to fight, negotiate, and have self-esteem for person
with disabilities (person with special needs) through openness to subjectivity in a world full of free
interests and natural science. The concept of helping a person with disabilities in a tub is similar
to Positivism that everything must have an answer, everything is neutral, value-free, and adheres
to numerical criteria and scientific beliefs. The knowledge that comes from the five sensory
experiences, gives priority to empirical evidence. Positivism and Empiricism are the frameworks of
the initial theory that humans are familiar with. This paper opens up a view to the importance of
studying subjectivity, rather than merely confirming a theory. Rather, it is an openness to the
subjective with the appreciation of not seeking truth through numerical measurements and
evaluations or theoretical proof, adding a new area of knowledge that is not all facts but perceived
through typicality. The results of the study were in order of topics as follows: 1) Unraveling the
social structures in which person with disabilities acted as agency 2) Deviating from the natural
science-based proving of answers to the world of the person with disabilities to the concept of
subjectivity 3) Habituation with objectives 4) The creation of self-esteem of the person with
disabilities from agency to the negotiating natural sciences (objectives) 5) The self-technology of
persons with disabilities to subjectivity and 6) The effect of power with perspective transformation

to subjective reproduction.

Keywords: Subjectivity, Self-esteem, Person with Disabilities, Person with Special Needs
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Abstract

This paper studies types of creating items about loan words in Thai language in the
national Thai language examinations for 6th-grade secondary education from 2000 to 2020, and
analyzes factors that should be considered as precautions of creating examinations about loan
words in Thai language based on the national Thai language examinations for 6th-grade secondary
education.

The findings show that over the past 20 years, there are 3-5 items about loan words in
Thai language in each of the national Thai language examinations for 6th-grade secondary
education. The types of creating the items are moderately consistent. They can be divided into
7 types: types 1 and 2 focus solely on knowledge of loan words in Thai language, whereas types
3-7 include knowledge of other topics. Knowledge of etymology is the precaution that should be

taken when creating an examination based on the national examinations.

Keywords: Loan Words, Etymology, National Examination, Creating Examinations
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Abstract

This research was aimed to 1) compare the learning achievement and mathematics
communication ability of grade 3 students using SSCS approach before learning with after learning.
2) compare learning achievement and mathematics communication ability of grade 3 students
using SSCS approach after learning with the 70 percent criterion. The sample group for this
research was 11 students of grade 3 students in the academic year of 2019 at Bankaeng Snamnang
School, Nakhonratchasima Primary Education Service Area Office 6. The sample was selected using
cluster random sampling. The research instruments consisted of 8 lesson plans with SSCS
Approach, the achievement test, and the mathematics communication ability test. The
percentage, mean, standard deviation of items, Kolmogorov-Smirnov test, and t-test were used to
analyze the data. The research findings showed that 1) learning achievement and mathematics
communication ability of grade 3 students after using SSCS approach was significantly higher than
before at .05 level. 2) learning achievement and mathematics communication ability of grade 3

students after using the SSCS approach was significantly higher than 70 % criterion at .05 level.

Keywords: SSCS Approach, Learning Achievement, Mathematics Communication Ability
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Abstract

The purpose of this research was to develop and study the effectiveness of the instructional
model for enhancing solving problem ability through inquiry-based learning and group investigation for
undergraduate students. The sample group consisted of 24 students enrolled in the Laboratory Analytical
Chemistry course, Faculty of Science and Technology, Phetchaburi Rajabhat University in semester 2 of
the academic year 2019. The research instruments were composed of a document analysis form, the
instructional model for enhancing solving problem ability through inquiry-based learning and group
investigation for undergraduate students, lesson plan, task, workpiece, and the satisfaction assessment
form. The data were analyzed using content analysis, mean and standard deviation.

The result showed that the instructional model that develops the ability to solve problems
(EIPPA MODEL) consists of 5 components which were 1) principles for learners to create knowledge by
themselves through the group process by defining the roles and responsibilities of group members in
searching for knowledge by using scientific problem-solving processes; 2) objectives develop students'
ability to solve scientific problems; 3) the learning process consists of 5 steps which are (1) Engage (2)
Investigate (3) Prepare to Presentation (4) Present and (5) Assess; 4) evaluation consists of evaluating
workloads and workpiece; and 5) Important conditions comprise the learners must have scientific process
skills. There should be enough time to organize learning activities, equipment, and facilities to find
answers and present sufficient, appropriate, and effectiveness of using the instructional model for
enhancing solving problem ability through inquiry-based learning and group investigation for
undergraduate students found that the student's problem-solving abilities are at a very good level and

the overall satisfaction with using this model was at the highest level.

Keywords: Inquiry-Based Learning, Group Investigation, Solving Problem Ability
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Abstract

The objectives of this research were 1) to make a board game collection of learning and
innovation skills to use in sports and recreational activities for King Mongkut's Institute of
Technology Ladkrabang undergraduate students; the Delphi technique was used twice to collect
data from board game experts (n=9); In the first round, experts freely suggested any suitable board
games. In the second round, they had to evaluate those board games from the first round by
using 5 points rating scale. The Friedman test was used to analyze the data, and 2) to measure
students’ attitudes (n=45) toward those board games in class and summarized the data by
descriptive statistics.

The results showed that 1) 13 board games were suitable for learning and innovation
skills which were suggested by the experts in the first round and there were 8 board games in the
second round which were Catan, Chinatown, CS-Files, Dixit, Flash Point, Hanabi, Pandemic, and
Unlock! 2) A board game that created the most environment of critical thinking was Unlock!
(M =4.68,SD.=0.51). A board game that created the most environment of creativity was
Chinatown (M = 3.85, S.D. = 0.77). A board game that created the most environment of collaboration
was Pandemic (M = 4.56, S.D. = 0.56). A board game that created the most environment of
communication skills was CS-Files (M = 4.31, S.D. = 0.72), and a board game that fit the player’s
skills the most was CS-Files (M = 4.31, S.D. = 0.58).

Keywords: Board Game, Innovation and Learning Skills, Flow Theory
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LazuUNUINIT 31UU 45 ﬂuﬁﬁﬁiammﬂizmuuﬁaﬁwzﬂm'%smifuazui’mmim AIATziuazeiUsuna
PYADALTINTTUUN

NANISITENUIN 1) mamiaaummmﬂQ’L%'mz:yé"w%%mammauﬁuﬁaﬁmmazmuuﬁqﬁﬂw
miﬁauiuazui’mﬂﬁmﬁqmmsﬁﬁwmu 13 1Ny wazsoURanssIuIu 8 1y laun Catan, Chinatown,
CS-Files, Dixit, Flash Point, Hanabi, Pandemic, Unlock! 2) nan15Usgiiulananvesiaunudn nuiile
S[fi?ﬂﬂiﬁmL%ﬁwmﬁmﬂﬁqmléﬁm Unlock! (M = 4.68, S.D. = 0.51) Lﬂmﬁlm%mmﬁﬂa%ﬁaaﬁﬁmaﬁ'qm
oA Chinatown (M = 3.85, S.D. = 0.77) muﬁlé‘lsﬁmmé’mﬁamﬂﬁ'qmlé’m Pandemic (M = 4.56, S.D.
= 0.56) inufildldvinwensdeasuinilgalsun CS-Files (M = 4.31, S.D. = 0.72) waginuilmsnzauiy

LYY

syiuvinuzuesfiausnniigaldun CS-Files (M = 4.31, SD. = 0.58)

°o o w o = 1% 1Y) = o
A8 QJU: LANNIEATU %ﬂ@%ﬂ?iLingLLﬁ%u’]ﬁlﬂiiN wqwgmwauim
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uniin

nIdeviAlvesnmsan U nunT Ty
Aans anrdumalulagnszaouna i
MM15810n5 09 716 09N158NTTRUUNUINYDS
WnAnwilidu Change Agent luszuuirAsugia
fTuAd sufuAINAnES19E55H §adluwaAn
Tmsiausuulndddadenanunannaiiu
au1sauasinweiiiAwreIyAna an1tuiewos
duasununmdIedianiug funsimurinue
Soft Skills wa1uAUNNwEIBITNIRAVINANWY
ﬁﬂﬁﬁﬂmauﬁ’ﬁmilﬂuwaLﬁmLLmﬂm'ﬁiwﬁ 21
agadlAnN M

Winwensiseusilaruinnssy (Leamning
& Innovation Skills) LIUNTOULLIAANSANWN
Souwisrmssuil 21 Duwinwrddnuennile
INANUINIIYPINTUAL IV TN Falneunas
Wanuazdifadudofiazlaaunsaendisen
Tudaaunisvinau (P21, 2019) Usenaune
1) MSAALGIININY 2) ANUAAEAS 19ETIA
3) arusauile 4) nsdedns iaSondiney
4Cs \Junweeeu nia Soft Skills Aavinwedi
ARy q WAUIN191INATITE 0 NSt deay
warn15vinau arusaunlusuldlalyanag
Faluagladaiy dredaasulinisineu

P vaa

fAUsEANSAINUINTIWU HNLANRAABATAT

Jansneensual (EQ) vinwelunisvinusiuiu
B unazadanmduiugszninayanaazyils
M3a33msruiu 8 uldegesuT unazaig
AN 1Ind tue T wle (AMA, 2019) s¥uu

1%

n1sAnydemsdalilianimuindeunisiious
NagdaasuligSeuladnldvinuve v dInmani
Avg luAunsiiausamuinniswasivnan

(Care, Kim, Vista, & Anderson, 2018, p. 21)

nsidufen1sAnTinye walleugndln

' | v & [ Y] &
durednudun1siniunIsaneuniuladu
(Mayer & Harris, 2010) NSLEUVOUANADAIS
AnvinwruazdiaiuwmuIn1saIua1g 9 N9
915ual afdygy TuRonaiSeudiiinlisdnin

LYY

gnNUIAY waznIstauNuAAeN1sIa uUIELAY
wil 9 dnasunisAadadula (Petsanesr &
Sitthimongkolchai, 2020) A1sULANLT U1 Ty
anmiIndeunIsiieusanansaaiiauseglaly
n1s3eulalaeliidndignusdu (Hawkinson,
2013; Poondej & Lerdpornkulrat, 2020)

=]

nsAnwnaseudtaedinudugiuluiaqiu
Toun adr@nwinuddvailudulng sz
nszuadoulazn1snaniuvesnaluladnivia
(Bolstad, 2018; Willet, Moudgalya, Boltz,
Greenhalgh, & Koehler, 2018) Wi 719g8ng
1119893 LaLNY WALNUATEATUNT DUBIALNY
FensldTuaudonsy ins1zdn1swmun
wazdinueanlnu119v1unasn (Copeland,
Henderson, Mayer, & Nicholson, 2013;
Hawkinson, 2013; Willet, Moudgalya, Boltz,
Greenhalgh, & Koehler, 2018; Promsri, 2016)
n1siaununszA1udsefnI13Aleinunsad
HLA WA BIATUANLAZAAATLIUNTEUIUNTIAY
favuadsfionarauesvesnuies vlwdidy
Il ndad ouazauns snvadadalang
Laznsvneauvetnulaananin (Copeland,
Henderson, Mayer, & Nicholson, 2013; Hill, 2016)
wazdsadvayuliliauldasenisuduius
NNFIANLVUHTEYNTUNBNA8 (Mayer & Harris,
2010) nsldinunssAuRIULANR 3 TTaLi 913
Anwndadumadenuilefiviauls maediduyu
wazA1U1gesnIgnnTunuAd e fesld

ABNNILADS NI BLAT BALAULNY LWT129UNT0l
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wanisnduagdeainistesniigauasgnunudl
Tnewedodlmiiflosunniuuda Snvisdadianldane
SrEdpuEmMSUMSINDBUR SR 1NINTEAY
Faidefninfienunmulunisldany anuasenn
annsandeudels wavaunsadilaldienda
nuReuRwnesdmsuindosleniadiliawnsa
Wihdavseduingiumaluladuineu (Hill, 2016)

ewnaatuweluladuszanuinga
WanannisatanseUelaildadgnfuiway
Funnmsansuindnwsygyrnituli 1
Wordunsdaaiuquamdinveaindne,
Wanasnanieuazinladaenisiauinuazyi
A9NT3U NFUNNUNTEA UKW NYENITIT BUS
wazwinnssuunldluipussudsarunsoduasy
Aaunninuariauineglldniousulasi
Undnwluzanindunisgniduliseu wny

nszaui vl dunundannerialulu

N

Viowma1n FedeslinsAnvinasiiudayali
Aumnunseauinzaudeney n153vei
Junisfmdeninunszauuiaineenisisous
wazulnnIsuwasUssiduannfvaalnfng,
Usyaymafidisoinuimaniv i eiduwuamsly
nsdans3BunIaRUfeINLNTEAUTiaNinTn
fimuwinvzuesfi3ou deasfuusslovidenms
dluldlususeusu 9 deluls
IngUsTaAn1sIdY

1. AALADALANNTZATULAINNYENIT
Souswaruinnssudiunldlunisasuizniu
wardunuIns dmsudndnuusyainidu
U 1 aandumaluladwszeemndniinams

ananszUs

2. Usziiuanafvastndnwiluivnu
LATTUNUINIT 91U 45 AUNTRBNUNTEATY

wisinwensiuiiaruinnssy

?iﬁﬂdﬂiiﬂﬁﬁﬂ'ﬁ%ﬁ]ﬁ
nweNsseuiuazwInnNTIUnse 4Cs
WHusnued inAanusiudoi enisdnuily
ansud 21 Mrnumenl i nduinued
dnsunsidunaiiosuisanissuil 21 (P21,
2019) Usznousiy
1. NM3AALTININY (Critical Thinking)

v
o a (% o

NN wELALAUNLVANALAZLARIENIULTD

e

atdvayueuAaiuresmy ldoyamartuly
Ms3esed Ussidiu wazaguiym ilefigey
fouiaase ilevhnisdnduleedsiinssnzuay
FnlafiUand1e Usiannend anunsaiasien
waztiumnudenleafuvesdoyauazdsng 4
pgrafuszuu (AMA, 2019; Beyer, 1995; Care,
Kim, Vista, & Anderson, 2018; Dewey, 1933,
Glaser, 1942; Halpern, 2003; ISTE, 2019; P21,
2019; Paul & Elder, 2019; Prabyai, 2017)

2. M wAnad1sass (Creativity) i3]
Wnvedavadruuifn winnssu uSonasu
Tyl 9 Adameiilesuniseousuaing ay
fianuAneunety Jania WedunisudUem
wazaufululdsing q anmnsathuuwaaatuly
TdeliAansimuieslngn AruAauay
Anusvenvalignfneglunsey ssuoy
5015 d9Au wazardey awsaUssynaly
AT LA NYS 0d s50udautauens old
witamiiauiluldeadnunneu (AMA, 2019;
Guilford, 1973; ISTE, 2019; Nakamura &
Csikszentmihalyi, 2013; Sternberg, 2006;

Torrance, Scientific Views of Creativity and
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Factors Affecting its Growth, 1965; Prabyai,
2017)

3. Arwsauile (Collaboration) 7
ﬁ’ﬂwﬁﬁlza’lm‘mﬁ’mui’mﬁuﬁﬂuﬁwmmmﬂ
unnaenulaeg1alivse@nsain danualy
15 BanguuazUsyiuszuensaniufniiu
i ndu Tnsutstiunnag mnuwenens
szt SaudieudSanazausuRnTey
safulugiugiin mnudifaildannisieu
Huituasdesiusyansuamnnninnisyauie)
(AMA, 2019; Care, Kim, Vista, & Anderson,
2018; ISTE, 2019; Londond, 2012; OECD,
2005; P21, 2019; Prabyai, 2017)

4. A58 013 (Communication) I:;I'ﬁlﬁ
Wnweilavanunson1onennuAnLaLLLAAR
va3nulang19dUsEdns a1n Tatau nsydu
wWladne menisleinen madisu Tddyanwal
visauanwimlugULUULaEUTUNAN 9 @33
g1uUTTEINIAYL TR BT UALITLNE WA
Aug naruiauad wagidrlaaudls
g dsas aunsaldnisdearslunisusig
TanUseadnsng 9 wWu nsaeu n1sluulg
nsUanta “a awnsaldussleviannalulad
finarnarelunisdeans 1wy dedsnusaulad
lnednsdnarnuuseans nnnaraseningg
NANSENUVDTY Yenand Sz dosd oansle

ag1sduszdnsamluaninuandoudis 9 1ou

Wiadeansiul AU Y IMAT TAINETTH (AMA,

2019; ISTE, 2019; OECD, 2005; P21, 2019;
Prabyai, 2017)
wnuaunsatun i duadosiiolunis
Sounisaeuld Uszaumsalfiindusewinems
wunugnduidoulnenainvesiiautazdainy
Hlauazsaslilyn Minvsuarauiveny Wiavh
msnsnagnsiazdndulasevinediau lavey
meldnseuniing wAudes wasdessniveny
Usvaunisalfiad uilaansarinliaenades
Autdmunenisifeusla 3nn1sesnkuung
nfin1 wionalnuesnuifitulldu (Hawkinson,
2013) Buled BoardGameGeek.com (2020) ¢
FEUNALNAIN 9 VBANUNTEAIU UAZTIVTIUNY
msmmﬁammﬁmﬁamﬂmsﬁ@,éuwlmsﬁ
ANnuuazinueang o luseninedidunagny
Tenalunisdsaanuslu 4 anunusesdi
warnvanglunuy q 1w U31n9n150iN14
53UA INBEEns UseiRaans wsedeny
(Bolstad, 2018; Mayer & Harris, 2010, Promsri,
2016) tnuduiisuranufinnssluiosnan
wsidaglalldg nmund unnd e uinuiile
AMTANEINS BLNNS T laLaN1E LA N gedn
JafiperUsznou “uil an15Anw1” (Koehler,
Greenhalgh, & Boltz, 2016; Willet, Moudgalya,
Boltz, Greenhalgh, & Koehler, 2018) n 151"
nsmanfanldluaninundeuniaiFeuduny
msﬁ@umLﬂwfumﬂm%ﬂhaamﬁunuﬁgﬂnm

waznsnensaalule
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awusenau 1

Useaun1salainnsiauny (Hawkinson, 2013)

LﬂNQﬂBBﬂLLUUﬁ’JEﬂﬂNﬁ%’Nﬁ Viygotsky
(1978) 1un31 fudisesser@uins (Zone of
Proximal. Development) #sn19i3su$iAndu
Mnmsdrssluinuuaymsufduiusiugsu
denadostulszaunsaliliadusyninadiay

o

nuAUgiUNSTIEUNNAURDY Sunuilsedu

aMwusenau 2
Angdila (Csikszentmihalyi, 1990)

ElY §

Tnnaa

gAY

| oududes |
- - ,.rx——,_; e 7:\
ginmsiaulny “/ | ."7\‘ ) \
2 = 2 LUV AALA | &
| | | a Vo L3249717 ‘
y (Lﬂwmﬂuﬂ’miaug) @mmm \ /
NN A
walpuasdiau WadnvanY

7N

Anuefmnganaznsed uliiauleld
Wnwraug Aoy uda uazionvugsulug
anuimessluiienndu uenaniinislasy
ﬁ%mzﬁwmﬂ@dum"’wﬁuﬁm'th Azl

nsiRUIinYewazANL3sNaTY

uile

#

wnunsyaunidonuldlutuisvuay

feadinnumnganiuisuaginuevediauly
9 = YA v g ¥ a d'

seiugaudnw §idldnguin1izdulua (Flow

Theory) 484 Csikszentmihalyi (1990) \unseu

e
e

an

A 4

Amvuanuda1ul avdulvafoniied
yAnaianindandulazdaunsiuianssud

ey AANTTUNUALABIWIIMNIEAINAINTOVEY

NIz aundefuliasyilidnseviidnide
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winungniuluashvdnsghidndnndna
azdulravziiadudle 1) uduiidmune

Yo v

Faau firsTuneunazismsviauduedned

Y Y
v

AvihsAndndudeuauautukazianudulei

Ayulednsa 2) utiuiinateunduriuiluy

o '

sEnineivin viiieuesihaulddtlusedule
MV UAINABALIANVELL T VNI IUBALS NEN
amzillinsegegeriaiilos uag 3) Muiviees

mevinwelarauivessvinldvigauned

A5AiuN15I9e

sufl 1 {35183 numuassanssy
uazatavNdnuaLYeLNNNTEAUTaLTaaT
anmuIAdouLinYe 4Cs Ll ovauuLL
Mnnfidevgiununszaiu sz
inunsgauiiviszan ngliisinanie 2 seu
Tngseuiinid e {Idedndoniferugid
Us2aun1sal NS UINNNTEATULALS I NLAY
nszaunaneiny last3udnsefungueiaun
vasaunu ngarinnsAnwiildinunseaiu uag
inmsuuiiee q WU Tdemngneunduan

Y

F1uau 12 vy vdsndideavgldsunsu
TN UITAIANITITEUAZTOYAIINAITNUNIY
135UNTIULAY elvibuzinunsea1l 12 10y
MINANBULVDLNUNTEAULUYIN YL U

o

wazwinnsauAmuizanduindneiusyy1as

'
a va o VYa v

AUNTBUNRITaMTUA HIT85IUTINTRYALAY
Fadoninuiidinsuusidnfuinniiagaluseud
wilsd1uu 13 iy denduligidenvaussidiv
Snafeinflannumunaumunngt 5 fuwila
laglau1nsin 5 seauvosdLAsy (Likert Scale)
(1= uaﬁmam Imaiaumaaqﬁd 1naUNAU 9 MU
mﬂuummammwmaam Friedman (1937)

FaduatAusun1sLUASNA LN auLl 99910

t2

HAe2vey 1 AU Usehllubnuyia 13 1y hay

d
wsefussidiudnnuden ionsivaeuiina
nsUsEliuvouAagnuilnULAnAIiuRs oLl
Lazdadoninunseauiifianadvresdufug
ﬁqmﬁaﬁmﬂﬁu%uﬁau

Suft 2 HIT8AnENNEUA9E19UUY
Lf\mzmmﬂuﬂﬂﬂmﬂﬁﬁg@mwuﬂw 1 @va.
Aameifouisuiviwiaziunuinisngs
vasanu Un15@nen 2562 91U 45 Al (A
FAINTSUAENS = 24 AU, WAUlagNSINEYAT =
14 Ay, %mé'aui’mmwmiwam%um =5 A,

wngAans = 2 aw) JIelidndnwidungy

Y
o

nauay 4 Au LasnaapLauNLNIEAUTidaLEeN
WdUavaz 1 1y wazvinisussiiuenadia
AolnunszauMd Uy Wetestunaduiios
PNMsauUnount Jsbilsaznguadua1iu
inuiauluusazdUunnsg ndeiefldidunuy
Usziiuanadfidaonunsyaiy wiady 5 96
Taun 1) Aslen1sAndainnglunisiausiuau
5 99 2) N5lANANES19@TIALUNSIEUTILIY
5 98 3) NMSUANTINLBIUNITIEUTIWIY 5 U9
4) msldvinwznnsdearslunmsiausiui 5 90
LAY 5) AUAUNAUIULALMNITAUAUTEAY
finvzueafiaudiuam 6 4o 52 26 o Heun

18019579 5 52AUeIaLATY (1 = douiign)

'
a

LLUUUizLﬁugﬂm’maaummmmmu%uﬁam

vaa

(100) e iervayiicoadudfifuszaunisal

U

TunsaaunsaWauINSALaS U NwEdNAnEn

N v oA

USeuy1n3s W1de1mgiineusyu 3 vu laun

U

1) 819158 @1vdwmadad 2) 819158 @191

walulagn13Ane) 3) IAUNNY {18 821118y
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wuvUseiiunaset ulunaasaldnudnd nwn
Ui ldldnquaiednediuiu 5 auneu

Wanians@nw wazusudgauilyauauysel

ATLLURAY 4.21 - 5.00 VIRRRE

ATLULLRAY 3.41 - 4.20 Y HREnN

ATLLURAY 2.61 - 3.40 VIRRRE

ATLULLRAY 1.81 - 2.60 Y HRnN

ATLULLRAY 1.00 - 1.80 Y HREnN
A1919 1

deldatianssnw (Aade) lunisefivnena

THn15AIUINAIUNI19VDIBUATAIATUAINS U

v
v

A1skUana (Ruengprapan, 1996) aall
WINan
170
J1unang
oy

Weuiian

HANTNAFOUNITUTHTUNNNTEA 1WA NGLTE 1YY 805 Friedman (n=9)

10U HNUNTEATY Mean Ranks  Chi-Square  df p
1. Unlock! 9.50 31.658 12 .002
2. Chinatown 9.22

3. Pandemic 8.83

4. Flash Point: Fire Rescue 8.61

5. Dixit 8.28

6. Hanabi 7.89

7. CS-Files 7.17

8. Catan 7.00

9. Avalon 6.17

10. Survive 5.17

11. Century: Spice Road 4.56

12. Splendor 4.33

13. For Sale 4.28

NANISIVY WIS ANRLNIYINUAY 12 1Y TAUNTEAU

TnqUszasAdan 1 ieAnldoniny

NTEATULN I NYEAITIT U LaguTnns sy

1Y

Wrnnldlunisaewdnnfinuasiunuinis {33y

Lavalvy 1 ¥ rmgyauinunseaukuzduny

ASEATUT U ALLUNLNEANR 83T iaanne Tu

v

souni viled {1 o1v1ey 12 vinu i 338veli

]

ALeIudazyiulalugdnunszAUNAn I

fignuugiiniundiuau 95 1y §Adelddaden
anznufignuusiindiuesietos 3 ads vl
wideinunszau 13 1w 9nsulifeaiiauuy
Uszidiuinunszniuiia 13 iy lagldunsia
5 sefuTesALATY (Likert Scale) Wi Baway
UspLIUNUUARZINGIINTINILNMYT 5 Fuin

v

winla (1 = degiian) luseunasiliiBeiviny
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AeUNdy 9 vinu {3dehnaildluiiaesidie
afl§ Friedman Wul1Nan15UseLd uveany
e 13 inudaruuane1atueg 19 Tedday
(p<.05) §191519 1 fiTvamquuzaiithifiing
Tafi sovUsraunisainsldnue 4Cs asy

NNATY WAZIINUNUNITADUTYINWILAE

M99 2

Yununis deanstiiseulanaaesauiny
nsEAuiivannansuAfIaiietn (3de
Fudoninuiieglu 8 Suduusniidalade
Susulasndt 7 anldluduSou WelvEieuld
Uszaunsainisiawnulaeldinwe 4Cs sou

AUNINTIEA

’anIINTUseiduiannavidneinunsenulunslavines 4Cs UnasaIUMasAINAIEFUNUYINYE (n=45)

NTANLY AMUAA anasauiie  vinwennsdesns WANNZAUNY
FauUsiidnen  Awne (CT)  a¥19a39d (CA) (o) (CM) sehuvinee (FL)

M SD M SD M SD M SD M SD
Catan 4 0.62 3.71 0.81 2.63 1.06 3.62 0.88 4 0.62
Chinatown 4.05 0.7 3.85 0.77 2.88 1.08 4 0.72 4.21 0.59
CS-Files 4.57 0.46 3.7 0.74 4.07 0.8 4.31 0.58 4.24 0.58
Dixit 3.6 0.74 3.58 0.81 2.13 1.25 3.6 0.73 4.08 0.65
Flash Point 4.11 0.72 3.76 0.73 4.48 0.51 3.03 0.96 3.77 0.78
Hanabi 3.57 0.75 3.06 0.9 4.13 0.72 3.51 0.73 4.16 0.63
Pandemic 4.18 0.57 3.8 0.71 4.56 0.56 3.41 0.94 3.8 0.62
Unlock! 4.68 0.51 3.01 1.09 3.89 0.96 2.99 1.19 3.81 0.82
A19749 3

nsuUsaanTUssdianadvidaainunsenlunislavinee 4Cs Upasa 1uasAIIUISFUnUNYY (n=45)

Fauusd N15AALTS AUAR AUsINeD  Yinwens UNZENAY

Anw I (CT)  a@519a55A (CA) (CO) dosns (CM)  seduvinee (FL)
Catan 11N 110 J1unans 11N un
Chinatown 11N 11N Junang 11N mmﬁqm
CS-Files Mﬂﬁqm 110 110 mmﬁqm mnﬁqm
Dixit 11N 11N 1oy 11N N
Flash Point 1A 110 mm?‘iqw Jrunas un
Hanabi 1A J1unang 110 110 un
Pandemic 1N 11N mnﬁqm 11N 11N
Unlock! mﬂﬁqﬂ Uunan 1N Urunan 1A
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Fuil 1 alidnd@nudanguiay uaging
Ussidunuiiauiuiineusuauiseuluunas
FUnsiaunasuiie 8 1y msUsvidiuuvsesnidy
5 36 lawn 1) mslgn1sAndadninylunisiau
2) nMsldanuAnas1sassalunisiau 3) n1sld
ausaudielunisiau 4) nsldinuenisdeans

lunsidu uag 5) ANUEAYNFUILLAZININE AL

nnUsENau 3

MIIAsuanaanisUszilivanafvesiduiainunszalulsas i
cT

cr cT

~ < TN

Chinatown

FL

™ co

Flash Point Hanabi

AU 19NE

WNUNTEATULUG NYENITISBUT WAy
uimnssufg3Telasumuugihangidoavnegy
wavldunumaniusnldaeuluiviniuas
BUNUIN1T naantndnwilalaunuisazing
W19z UsTLiuanARTI I A BLNUNTZATULY
nwensiseuiuavuinnssuluusazinu uay

ANuNgaNiusEiuTinveveiay fIdedsld

AUTEAUTNYEY0 AU LANARINITIE 2 LNy
AlaldnsAndainnduiniigaldun Unlock!
(M = 4.68, SD = 0.51) 1wt g ldruAna1sassa
snnfigalsin Chinatown (M = 3.85, SD = 0.77)
inuilaldanusaudeniniigaldun Pandemic
(M = 4.56, SD = 0.56) tniilaildinugnnsioans
undigaleun CS-Files (M = 4.31, SD = 0.72)
Laginuinzauiussiuinu v aiauuin

figaleiuA CS-Files (M = 4.31, SD = 0.58)

CS-Files

™ ca
Pandemic Unlock!

o

FIANSFUAATUT UL sULaTdUN 1B UNA W)

¥ Py

fidedunuTiunaulasd

Catan (Teuber, 1995) Q’Léu%ﬁawﬂiﬁu
avaunsnensiunneieiy drunlddne waun
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Abstract

This research was aimed to 1) compare learning achievements of grade 5 students using historical
method with graphic organizer between before and after learning 2) compare learning achievements of
grade 5 students using historical method with graphic organizer after learning and the 70 percent criterion
3) compare analytical thinking ability of grade 5 students using historical method with graphic organizer
between before and after learning 4) compare analytical thinking ability of grade 5 students using historical
method with graphic organizer after learning and the 70 percent criterion. The sample group was 18
students of grade 5 students in academic year of 2019 at Bannonglumpuk school. The sample was
selected using a cluster random sampling. The research instruments consisted of plans with historical
method with graphic organizer, achievement test and analytical thinking ability test. The percentage,
mean, standard deviation, Kolmogorov-Smirnov test and independent t-test were used to analyze the
data. The research findings showed that: 1) learning achievements of grade 5 students after learning was
significantly higher than before at .05 level 2) learing achievements of grade 5 students after learning
was not significantly higher than 70 % criteria at .05 level 3) analytical thinking ability of grade 5 students
after learning was significantly higher than before at .05 level 4) analytical thinking ability of grade 5

students after learning was significantly higher than 70 % criteria at .05 level.

Keywords: Historical Method, Graphic Organizer, Learning Achievements, Analytical Thinking Ability
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Abstract

This study aimed to 1) to develop and examine the structural equation model between Science
teacher collaboration and Professional development affected on scientific literacy using Enjoyment of
science and Professional development as a mediator 2) to develop and examine validity multi-level the
structural equation model of between Science teacher collaboration and Professional development
affected on scientific literacy using Enjoyment of science and Professional development as a mediator.
Data used in this study was PISA 2015 to measure student performance on scientific literacy, Enjoyment
of science, Professional development, and Science teacher collaboration by using Mplus 7.0.

The result showed that 1) Science teacher collaboration effect directly to scientific literacy And
other variables in a positive effect. And Science teacher collaboration effect indirectly to scientific literacy
passing by Professional development and Enjoyment of science significantly. Moreover, Enjoyment of
science negative effect directly to scientific literacy significantly and Professional development effect
directly to scientific literacy not significantly.2) Analysis of the influence of variables at the school level
revealed that Science teacher collaboration effect directly to all variable positive effect. And indirect
affected in two way are passing Professional development and Enjoyment of science significantly. But

Enjoyment of science and Enjoyment of science effect negative directly to scientific literacy in significantly.

Keywords: Scientific Literacy, PISA 2015, Science Teacher Collaboration, Professional Development,

Enjoyment of Science
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WwalAswgi lued s wd aUszina/lnasugia
(Institute for the Promotion of Teaching Science
and Technology, 2017) e ansanysymad e
ABUU PISA 2015 aglududusiue wiuldiusias
Usswellszuumssanmsinuniia dussavsamide
faM IR euIveESoudmaliNaNMINAde UBRNI
ogflusziugeninUsamad ug nuideitsiuanls
AnwiReaiutadeniimudiniusiBsanm fdwa
ReRzuLLHAdgYEMI3BwivenmansvesinGeu

YA

wiuldindvialadesmAndnuasdu 1wy usagdls
T dugs dnuagauanunsaivied windou
W LInARRelYTIemans ussqdladenisiey
Aawndonssiududou 1y nsdaSumivayy
¥99A3 A wIndenszaulsaFou 1wy ns
dauasunsis sunsaeuIngImans 081993 434
s

flanssunisviausaniulaeagidu

AugnatnioleusifeaiunsiSounisasuds

TAudUNUSLTIUINAUNITWRUITYITN
voeajed 19l ved1Aynaia uazdenasie
UsgAndnwnsuuusamadugninisniaifeu
AMAAAATUDIUNITBUNINNIT (Akiba & Liang,
2016) uanaINtiu NsiinsEAUTEINITY
faufuveIAgdINas oAz LUUNAF QNS Y04
fniseuii agimaiuasuey egeiteddy
n9@df (Ronfeldt, McQueen, & Grissom, 2015)
uaEMINAINTNBIRS (professional development)
udaud Ay vinlinadugnd naiseuien
mﬁmmam%maﬁ’m?wqﬁu Na1NNN5YI9E
\Bemaasaiiofimunnnuiuiieeinvesngiu
anufiigatuidemnsaounuin agiifing
WRAILIAULDIA TUNITHT HUNITAD U INA D
maa”uqwﬁgmamu%‘auimﬂf,ﬁmmam{ﬂuaq
Uniseu wagmndnsiauwiagegiadulse e
Tuszavorilnadugnslunmsisewineeans
mmﬁm’%‘auqnﬁﬁu wazazvioulmiuinmnimn
TusvAuagasvilidniFeuianuiy. (Antoniou
& Kyriakides, 2012; Dash, Kramer, O'Dwyer,
Masters, & Russell, 2012) LeNINTTNSA N
dniFeuifanuaynlunisfouinermans
uansafufinzuuunsy 3 eainermans PISA
2006 wane1afL nafAe 7 dauaynly

n1siseuingreansd geaslinziuunisiis od

U

Wmansgandngndauniaimduliunais

|
¥ a a

Lage dufA T aruwdamauliunas
szflazuuunisyiSesinemaniganiniiaig
WA AN UGN (Lin, Hong, & Huang, 2012) oR
A0AAA DINU Areepattamannil, Freeman, &
Klinger (2011) A 5¥y21 Anuaynlunisifou
Inorarand 1uduusiuienisgises
Weemanivesd PISA 2006 Uag Hassan (2008)

Lalinan1sideanuaunlunisiseuinermans
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(%

YBIUNLS YUT AMUAUNUSLTIVINAUNITSUS

Y

faAudNSAlURUINGAENS wazdIunTa

Wasinmsatvayurselinugisniean

s a

ATAMAAIAATTENTNARDAUNEALNEY
Tun1siseuvesinissu (Liu, Zhen, Ding, Liu,

Wang, Jiang, & Xu, 2018) 9109137891901

a a

Aeatunisiisesingimans g33eiuninu

d1AnY0INTINNUTINAUYDIATUAL A THAUN
TWBNAIAAzdman oauaunlun1Ts ey
INYIMIAATLALAITS INeIFanTvealniS ey

va

Wuma i 1deauladnwiuaginuisosen

a

peAnNusAY lneIduaulaldisnisiasen

NTAINIUNY S8R U (Analysis of multilevel

mediation) 1WA 7 a1u15031A518 AU

A o

i ertesldnsuiiuaenndosiuuiunuasy
Snvazvosdeyaiifluvanssedu Snivhiaes
nsoukAnldasufuauysaiinndy elvld
ansaumediiJuusslovddensiaundniieou
sioly
IngUIzaIANsITY

1 ieWauaznsvaeulumasunTg
lassas s umshnusmiwensIvenmeans
fidsuasion1sfiFesingimans nedanuayn
lumsiseuingremans uagn1siauIvTnag
Dusuusdan

2 1 o WAL UALATIIADUAIILATY

Y8elUlAaANNTLATIAT 1IN TEAUTENTINNT
v uveIngIneIAan i dinasnents

Woadngmansinedauauniunisiseu

3
Inendans LLazmsﬁﬁuuﬁm%WﬂgL‘ﬁu@‘mmi

AU

wuaAn nauf uaznuideiiieades

TassnasuszisiunadniSausunv
UMWY (Programme for International Student
Assessment: PISA)

PISA 313 ulapasRnisiiiondusuile
N1ATYINALAENITW WU (Organisation
for economic co-operation and development
v3o OECD) Hinguszasdifiondat Tananm
msfneliwiuszndlulasins Suszneudg
UsginAau1¥dn OECD wazUszinAuanngy
#311%n OECD e UsenATiulasenis (Partner
countries) AifiunsUsifiuegwsieiomn 9
3 ¥ WWunisuseiiunnuaiunsavestiniSeulu
mﬂ%’mmiLLagﬁﬂwmﬁaLLﬁ'ﬂﬁngLu%%m%a
v3efiiTand1 “ns3i309” (Literacy) AsoUAQY
auanu laun miﬁ'ﬁlmmmﬁu (Reading
literacy) msiﬁamaﬁmmam‘ (Mathematical
literacy) Waznn5313093nenmans (Scientific
literacy) Inasl dnd1uvostodaunnas iyl
uandnsiy Jusguitlusounisussidudy
Wunsusediuiole maduivndnluseu
nsUsziliuaziidndiuvestogoulssinasesay
60 d1U3915099sidndIUVDITREDUUTEUNM
Josay 20 @1msUTeuUN1SUTELU PISA 2015
WunsUssiuvivinendanslsidndiuves
JedaauiIngnransussunusosas 60 d1u3vn
ALAANEAS LATN1T01UTdnd VBT odBU
Uszanuivarsosay 20 aNwuEI0Id adou
IWauuuLdenneunaz LUl suneUN L FU
Tnedeasugniniduny (Clusters) fifiawenn
$eweiu uwdrhundaduatuiiideaeunas
ninu Unieuwrazauazladedeusiisatuiu
g ldanlunisvirdeaeu 2 9alus fuau

72 Usgina/LuniAsegn 9 15 ulasanag
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l¥ng usleg19iniSeueny 15 0 Ussu
540,000 Au ludrwauidfl 57 Uszina/iun
\AsugA 7 aeudlsnaufames (Computer-
based assessment 1138 CBA) waz & 15 Ussine/
\UALATYEA T AU 8NTEA1Y (Paper-based
assessment #38 PBA) ﬂ?lwﬂsﬁsﬁaaausqum
wwalif (Trend iterns) Wiy ssannuszinadi
@OULUU CBA flavaausedoaauyninuunli
wazdodeuyalymifinunt uamiunisasusae
AU ImesInalane dmsuluedensiusen
wazmzTueanledld 4 11 Ussna/wnasugha
WsaunsUszdiiu wondulssimeann@n OECD
Ao 1nmd uazdYu wazUszmaslazanis
fun Fu-4 uma (Unie Wosld 1Foag uay
N9R) 809n9-3U Bulatlidy Wuin-Au wiaidey
delus Fulnd ve wazdenunu (nstitute for the
Promotion of Teaching Science and Technology,
2017)

AruuLLAdY OECD vosingrmanslu
PISA 2015 L uAzuuuLIATEIUT 493 AzLuY
HaNISUTELWINgNAIanS lUSEAUUIUIIRA
WUl Usgina/Luaiasugaan i aziuueylu
nguAusufuusn (top 10) I¥un Aealus Gu
woalaiile Julny Auwaus 1ui1-3u wAwa
AU 0IN-TU wazdu-4 umalungy
dususunsnildulsama/masuginluede
fadauszime/wwniasegia (Institute for the
Promotion of Teaching Science and Technology,

Ya o =

2017) Farfu ’Lumuifﬂ”au@jmaml,aaﬂﬂﬂm
Aungudeg 199 nNUseinAl uuaggoana-Ju
desaniwisansysznAldnziug PISA Sudy
1 lu 10 vesiaude wazinisfuteyanaszdy

UniSeu seAuag warseaulsuseu

4

UadeiidanasionsiiGosingnmans

M3 nwiduaiinuiseniieates
WU NI nengdaninade
wadugns naieuinadamanivesinGeu
(Antoniou & Kyriakides, 2012) Wiulaainn13de

1%

WMaae e NRUIANATIUANNSIAEITU

U

a wva

\{ownisasuuaz miﬂgum U1 A3INg
wmmﬂuuua:mmamamaauqmmqmmamm
ANMANERSUDINNLSBUSEAU 5 (Dash, Kramer,
O'Dwyer, Masters, & Russell, 2012) uazm3aou
Inenmansiilasunswannivdneg Wunan
17 ueliiAnanuiuiauaansavesnuies
NUI1 ATTUANUEINITOVRIATHALIIUIUY
Faluad I luniswaun3 v (Judaviune
maé’qu§w1aﬂ15L%‘&Ju’?mﬁwmmam{ﬂuaq
Hni3eusedu 4 uay 6 Aszdutivddynieana
(Lumpe, Czerniak, Haney, & Beltyukova, 2011)
Fatu NIHAUNINTNYBIATINGIMANTUUY
goiileswazd s udsfinruduiuslnonseiu
seAupzLLRadUgVS I mansveaT S By
(Johnson, Kahle, & Fargo, 2007)
dloRersanianssunisiausiusy
Imﬂgl,ﬁuﬁuusfﬂa’mLﬁaﬁsuiﬁ{mﬁ’umsﬁau
N1SADUANAAIAANS I AUAUNUSLTIUINAY
N3 InveInged 1l tud Ay n1eaia
LazdsnaraUsEANS I mnnIUSUUTINadugns
NNITTPUAIAAIEASVRINNLSBUNINNTIINTS

a

Yy a av i ° &
Li8u5ﬂ38ﬂﬁ]ﬂ3‘im‘1ﬂl&lllﬂ?i%"lﬁumu%miﬂEJﬂE

U
<) &

Wuaudnans (Akiba & Liang, 2016) @8nAaDs
furansitefinuinnisdiuseiureanisriau
i'wﬁumaaﬂga'ﬂN@@'@ﬂzLLﬂ;Wﬁé@g%%@ﬂ
ﬂ’m?suﬁ'mma’wﬁa’luaauaa'aa’wﬁﬂ’aﬁ’ﬂﬁ@
9@ (Ronfeldt, McQueen, & Grissom, 2015)

uanntunifeud fauaynluninieu
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Weans a1usEAU A g9 Na1e ¢ Az

115513 099N1AEAS PISA 2006 WANAI3AY
namfe gflanuaunlunisisewingimansgs
zilAzUUUNITIIT09InemIEans PISA 2006

gande A danundanduliunanauazan

v ala a

dugndanumdanduuiunaiasiazuuy
miﬁﬁaﬁwmmamégaﬂ’j’]ﬁﬁmﬂmwamwauﬁw
(Lin, Hong, & Huang , 2012) U&n¥i1 AILEUN
lunsiseuingimans Jududsviunenisd
Sofine1mans PISA 2006 (Areepattamannil,
Freeman, & Klinger, 2011) ﬂmuﬁl{ﬂiuﬂ’li

Seuinerdiansvesdnissunazdndnwnlu

Anuasalus 1uInedans eg 1l Tod Ay
M@ (Hassan, 2008) uaznsatuayunieli
ANNYIBMEBIINATAINTNANI9IATIH DAY
waanwdulunisissuvesdniseu (Liy, Zhen,
Ding, Liu, Wang, Jiang, & Xu, 2018) A19A N1
lonansuATei i Bt oreiuindialadelu
seAutiniSsunazseiuagiiduiiadodsannn
Yosms§Fodinermanivonineu fedu {33
FIMMUANTOURIANLULARANNITLIATIAT 1INy
FEAUTENINMIINNUTINAUYIATINEAENT
fidsuasiensiizerineeanslnefiauaynly

mMasewinermans waznmsiaunivdnegidu

paamsld sl anuduiusidsuiniunissus e AlUsdaRY
a a o
NIBULUIANNTIIY
awdsznau 1
NTOUUUIAANITITE
MU ININAS » n1s3itedinermans
Anuayntun1sisey o
- . seaulsaseu
Wemans _
JEAUAS
MsiausIUTuYes
ATINEIMAnNS
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A5n1sAnE

v
v A o

NUATATUT AL AUNTIATIZWe 28

e

puanAuiiyadaa PISA 2015 INsUsEIIU

NYIAENS V1AM AATANS WAL N1 1ULAY

oD

yefnaussauzvesinFoudud oafunisld
audiavinugluiinaSewesinGou Jameuns
Wrutiulas http//www.oecd.org/pisa/data
/2015database/2015 Tnedosauniifusiusm
niseu a3 fusmsuazaseuaiilulsazUssme
(OECD, 2018)

A29819738

Hegeide Ao thiSuiidrasy PISA
uazAgitdnsanlasanisues PISA T 2015 ves
Ustineduuaggoan lneidoidonadessamail
osan 2 Usewaliduvszimaluodedd
AYLUY PISA gefindunu 1-10 (OECD, 2018)
wazidenldiegadianysalfinisnfAutoa
weluszdutinGeu sefung uazsedilsaou

1Y

Audsnlalunsive

Aauuslun1siTeatuiyed nyane

AwUSNL AN &IV UTIHIBIINAEARN S

n1919 1

uanetormmuauanlumsiSeuinenmans

Usgnausie 1) Ms3i3e9inermans 2) A
aunlun1siSeuInedmans 3) n1smunIvnan
A3 waz 4) MIvnuPNiuLeInTIneImans
fswaniBenduioluil

1) 115515 09inenmans (PIsA) 1y
TodaauLUULionAay 4 A1LA9NIINAINIY
aaunisalfivaissudedszgndaaug e
InermaniiitomAiney

2) anuaunlunisiSeuingmans
(EN) vty aruiniSeu Wunnsin Likert
4 5z6u leiun Wiushesnniian Wuse laiiuse
uazlaiiuseeg 198 1 Usznaused oo 1y
Tuns¥n 5 9o AT 1

3) MsWmunIvIdnag (PRO) iudeya
funslug) TnsnuiAsaiunuiuazngingsy
vosngiiAnd ululsnfou 1uuinsfauuy
6 seu Idun laiiindu/1-2 aferet/3-4 ads
#oll/1 adwaiion/ 1 adaioduni/annn
1 afsredunvi Usznaudaededinuildly

A153R 3 98 AN 2

Faf1au 518N13
ST094Q01NA FuaynisloduldFourdoRsriuinemansily
ST094Q02NA Fuvousruieaiuineemansily
ST094Q03NA Fufirnuguilleviailuideifeafuineimandily
ST094QO4NA Fuaynfunislasuanuiniivermansivaie
ST094QO5NA FuaulalunsBeusiferfuineimansnly
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f1319 2

uanador 10U TR IVITNAG

daf1n1u 318113
SC009QO6TA donsiitiymluiudsurenn dusueduseluasiiintuls
SC009QO8TA Suolaldfunginsauiiuneludueu
SCO09Q12TA dongeuniainotgmilutuFou annsoudlodaminiuld

a4) mi'v‘f’lmui’mﬁuﬁuamg%wmmam'§

281984 Usznaumedamanuflalunisin 8 e

(co) hivdeyaruag Wuunsin 4 sziu laun MIR159 3
Laiiuseegnsda laiiuse ufe Wiude
M99 3
UAANN TS NIUT AUV IR ING ITITNT
Faf1au 318119
TCO31QO4NA wmniseiuneimiudoinisanudiiavedsadouilesinisinaou
TC031QO07NA fududessssumadmivmnslumsihenusmidlunislinisdiudu
wniseu
TCO31Q11INA wminiseAunefunasililunisliazuuuaey
TCO31Q13NA wmnisuanasunuisafuunieularnmstnliaseunguanueinlusgu
FN4 9
TCO31Q14NA Suweudifgriumhensasuiuiiioun;
TCO31Q15NA wnieAuneiiinisaeuisaiunagnslunisSeuiussmadalituiinGeu
TC031Q18NA iieunguesduarlisuustlominninueiimvuayauaulavesdy
TC031Q20NA WINseAUTIBANIENsAUMIRLlazIRsauTeIns B ULARz AL
nsaszvidaya 199391 3INeAEns wazn1swaunIndndu

Ya v a

FAdeTisesiteyaitliangudeya
¥83 PISA U 2015 uagsiudauUsantad1niy
F et nanuT R ulaediaszvivoy anu
IngUszasAmelusunsy Mplus 7.0

1) MsimuaznsIvdeulnaauNIs
Tasss s um e uiwensivnenmans

Ndamaranissiseinerdans Inedinnuayn

AuUsasei
2) MINAUUAEATINABUANILATIVD
LLnaaun1slATEany sEAUTENnINN1SInau
3UAUYBIAFINYIMIANS N dIHANDN1TFLS 09
Inemans InedinuaunvedivInereans
v a IS < o ! 1 a v
waznm s I dndusiulsdaiu lunside

Asaddunisisievilunaaunislasaasng
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Wiszau wistoyaidu 2 seau ldun sdv
Tsaou loun msfidedinenmansvesiniFeu
ANAYNtUNITITEUTNGIAIENT NITH AW
Fdnag uagseauag bwn nsvineusuduy
VYDIAFINE PN

nmsaseideya

a o a I3

FFAnsziveyaiilaaingudeya

e

¥83 PISA T 2015 wagsiuduusantadiniy
F et na1u TR ulagdinsgvivoyaniu
IngUszasAmelusunsy Mplus 7.0
1) nsWauikazasivasuluing
A1N15LATIATTENINMTINNUTINAUDIAT
Inermandiidenanan1sis esinermans
lagflAuaunve9IYIINGIMIENT UaznIs
W Imduduusdmn
2) AMINAUILATATIVABUAIIUNTY
29lUAAANNITLATIATIINY TEAUTENINNIS
eusInAuresngInermans i dnane
n5§13eeinenmans lnediauaynvesin
Angmans wazn1siaudvdmdudiuys
dwin lun1snsideadslifumsiinsesilna
aunslassasenyIzau wisdayadu 2 szau
loiun szdulsaseou loun ms3iesinermans
vesnFeu AnuaynltunsiseuInerans
MIRwUINTNAT wazseauag laun n1sviheu

iuveInFInermans

NAN13IE
Aanuslunisideluszaulsusoull
3 fauus leun n13313esinermans (PISA)
AauaunlunisiSeuIngamans (ENJ) n1g
Waurdvdnag (PRO) uagduUsszauagil
1 fuys Aensvihnusuiuvesayinermans
(COL) HANISILATIERA@NAUWUS 581219
FauUslainaise wudn fauusied faudsdl
auduiuslufirmsuinuagfianaay sedusii
ageflfad Ay neadffiseau .05 Fauusidl
AN usgeian Ae nisiauivdnag
LaENITNIUTINAUYBIATTINYIAIENS
Fneaganuduiusmeuiniifivunas (r=0.16)

‘=| a

soameuIAandNaunlun1sssuInemans
wagNIRAUNIMTINAS ddnvaeauduius
A ANI19aUT TR (r:—O.13)ﬂ’1‘§‘§L§IEJ\‘I
Ingrmanswaz NI vdnagianyue
ANFuRUSMIIUINA S auIasa (r=0.09) uaz
Faudsiflerwduiussinfign Ao awduiug
ﬁuaqmiiﬁ'aﬁwmmam%uazmiﬁwmuimﬁu
Y9IAFINgIMansianuuzauduiusian

AN (r=-0.03)

A1519 4 ANduUsEENSaudunusvasnnUs (N=9430)

fianUs 1 2 3 4
ﬂ'ﬁifl,%"aﬁwmmam‘ 1.00
AuaYnluNSSewIneIeans 0.08* 1.00
MR ININAFVDIAT -0.13* 0.09* 1.00
mivi"mmi'a:uﬁ’umamgﬁwmmam% -0.03* 0.06* 0.16* 1.00
M 525.20 3.28 1.55 4.48
S.D. 64.29 0.29 0.29 1.27
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a I3

HANISILATIEUAITNADAAR DIVD Y

v v a

lunaddedudeyadeusedndluwnaaunis
1A59851958M719N1991 U A UYeA]
Ingnenanifidmanenissisedineimans lng
dauaynlunisieudnemians wagnis
W3 Inagilududsdei wuin Arada
la-awads danvindu 0.07 aerdase (df) dan
Wi 1 Aranuuiazdu (p) dauvindu 0.80
silinsyiuanunauniy (CF) fawiniu 1.00
Arfalsnvesdad uindsaesveAwInae
WM (RMSEA) A1y 0.00 nvaya

A1adAcna 1N mualud s uaduayuin

v
P v

lnaifianuaenndasiutoyalisUsydng
HANISILATIERANWUEE NS NavD 4
fruuslulumagunislaseasesEnIenIsinenu
'ﬁ'mﬁumamgiwmmam{ﬁdwammii’ﬁ'm
Tneratans lned adruaynlunisiieu
nrmans wagnisiauivdnagidudiuls
derinu dlefiansandrdudssans nswensal
(R-square) fauusTuluiaa wuin 113915 es
Ingreans (R°=0.03) auaunlunisiou
Inermans (R=0.03) nsmunividnag
(R?=0.004) U&aAII1 NITVNUIINAUYBIAT
Inerrmansdsesazn1suusiusIuduAung

W euIngmanswazanuaunlunisifeu

D ealle

Inednanstasesas 3 warisesazniswusiy

Sufufunsiauinineslisevay 0.04

NANISILASIENAIBNT NAS 186 ILUS
WBNA15INTT3L3 09TNEAEATNUT AL

aunlunisiSewingrmrans n1svineausInu

¢ Aa a '

T@Qﬂg%‘ﬂ‘ﬂ’]ﬂ’]ﬁﬁ]i uamwamqmqmamiiﬁm

a v

Ingdnans lnedvundnsnawinniu -0.14 way

0.10 egdBd1AYNINETATNTzAU 0.05 Way
N1SAAUIIINAFBENTNANA T99DN1531509

Ineans nelvunndnsnawindu -0.01 889

aa 1Y)

LifiTeddaymeedaiiszdu 0.05 wananiids
lasudninani1edaun1u n1simuIINITNAg
wazgAwaynlunsiewingimans lagdlvunn
SnEnawindu -0.01 egedvuddynisadni
586U 0.05 1 afiansAaynlunssou
Igmans Ul MSHAUIITINATUALANT
MusniurenIngImansisnsnanimse
seauaynlun1sifewinemans lnedauin
dEnalvnAu 0.08 uaz0.15 ag1iltad1AyNa
afffisesu 0.05 uenaniieuaynlumaidou
Weeans lesudnsnanisdouainnisvinenu
$AUYRIATINGINAATNIUNITHAUININAT

o

Tngdvurndnswavinnu -0.01 sg1efivedfgy

)

'
aa

NEDRNTLAU 0.05 kaztilaNaNTUINISHHUN
%W%Wﬂg wm'ﬂmiv‘mmifmﬁ’ummﬂﬁmmmam%

f8vinanmssnensimuIIndnaglaell

v o w aa

YURBNEWAWINAY 0.06 aeelitbdAgyN1van

o

ﬁixmu 0.05
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AT 5

AIFDAMTIATIZONENa YO BUAATUN I IATETINTENINN TSNS WA UYOIRF INE TN HANDNTTT

Sevinermanilagdnuaynluninieudvermans uazmmiamrivdnegdudusaein

fawdswa | AdwEynlunsBe . e v - .
- . NSRAIUNIVITNAG n133l3eemMenAEns
WeFEns
ﬁ’)LLUiL‘ViQ TE IE DE TE IE DE TE IE DE
msvihanusmiuy
- . 0.08 | -0.01 0.08 0.06 0.06 0.08 -0.01 0.10
YBIAFINYIAENS -
(0.09) | (0.01) | (0.08) | (0.26) (0.26) | (18.60) | (-2.75) | (21.35)
(cob)
MsAANIVINAg | 0.15 0.15 -0.01 -0.01
(PRO) (0.04) (0.04) (-0.67)- (-0.67)
ANEynlung
L . -0.14 -0.14
Feudnendnans - - - - - -
(-30.13) (-30.13)
(ENJ)

A1adA x> = 0.07, df= 1, p= 0.80, CFI=1.00, TLI
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Abstract

In the past, the Physics Olympic Training Camp 2 was organized traditionally — in class
and laboratory, in which the students and trainers can directly face-to-face communicate. Until
2019, there was a global COVID-19 pandemic, the Physics Olympic Training Camp 2 cannot be
taken place as usual. To prevent COVID-19 infection, the traditional training has been changed to
distance training. To maintain the nature of the Physics Olympic Training Camp 2 which is an
intensive course, the organizer, therefore, developed the POSN E-camp model for remote training,
to study students’ satisfaction and learning achievement. This model consists of 5 steps that are
plan, set teaching and learning activities according to the Olympic curriculum, simulation of the
activities, train as nature of physics, and evaluation. The research tools are a test of learning
achievement and a questionnaire on the satisfaction of students. From the study, overall results
show that 52.9% of all respondents were satisfied with the training camp with the POSN E-camp

model at a high level, and obtained a higher average score compared to the previous year.

Keywords: Distance Learning Management, Physics, Academic Olympic, COVID-19,
Gifted Students in Science

21SaSANVNAIEAS UMD henasdovaiuasuns dngnuadammi | 107
Un 33 aUuun 2 wnumau - A0Mau 2565


mailto:dpunsiri@mail.wu.ac.th

EDUPSU MIASANEERS LN InendearaIuASUNs Inewntnn

Uit 33 avuii 2 WaungunIAw - Faaw 2565, i 107-123

n133an13EuInelnaguuuy POSN E-camp dwSugiindua1unse

eWdnd Tugrandinisszuinvaslasalalsun 2019

WISUAS Ala*
Ph.D. (Physics), H¥38@1an31a15¢)

o

NANIIEINeEERsUTEENA LIIAIMLaENGY)

LY

dindvinendans uninendeideansal
ANSWUS Wiing
Us.a. (vangnsuagnisaeau), AgEugnsiAy (A5 AA.3)
1595 8UNTEYTIVEN JaminTeues

*;:Jﬂisamd’lu: dpunsiri@mail.wu.ac.th

FUFUUNAA: 2 ganAu 2563 TUUALYUNAIIN: 29 AanAY 2564 TURBUTUUNAN: 17 NeAdn1ey 2564

UNAnLa

TuefinAanssueusuilandledudn Ae 2 fmsdaeusumunumaiivhsie q funiluresseu
wazluiesufoanisitniSeunasfaouldnuiunazdeasiulanse sunsesisl wa. 2563 Afn1sszun
vaslafalalsun 2019 Wursniewilan vildnseusuiidndledudn e 2 guduvinerderdednuo
lianmsaddudesUuuudadnld iedestunisfasiovedsnisionddoumssvamduguuuumslng

Yo =

ilefazassssumAvesniseusuidndleduniifimnududumednnis fandsldiannguuuumsousy
n1dlna POSN E-camp TnefifnguszasiieAnuianuianelauasnadugnivieniafouvesinifou
sUuvuitmud uilusznoudae 5 Suneu ldun msmausy msfuusianssunundngasledudn
J91M13 M3diaesianssy NseUNMAMAngAs Lagn1sUssiiuna 1a3esilelunsiiuriusandeya
Uszneusisuuulseifiunarufisnslouasuuunnasunadugyismansiousesinifey 9:1nn1snw
wuh Tunmswdnidudesas 52.9 vesswaudpouuuuasunuioun fmnufimeladenisinnisiou
As@oULUY POSN E-camp lusgdfusnn uasiinzuuuadenadugydmensiBougainiiniseusuuuuund

Wi unuUNNILaN

Ad1ALY: Msdnnsiseuinalng Widnd Tedudndwnns Talsunlada 2019

TniEeugiianuausamainemans

| osans@nunddans unmdnenasadoganuasuns dngnwadami

108 4 o -
Un 33 ayun 2 wnumaw - Fomnaw 2565


mailto:dpunsiri@mail.wu.ac.th

unin

fanssuniseusulaaudniginisg
a1fldnd Mandledudn) Are 2 1Hufanssuy
flgud uminerdurdednvaidad wdulsed
nnd TnedngUssasdi odsaTuuagsinmn
iasgLinemansinieuseAuseAnundi
3 - 5 wawiledndonduiluutsiuluszdund
sunuvAInssumseusLiandledndnlneialy
UniFeuunsAnaend13IulATINITIEA DY
nienerinusufigudussSumseusueg ity
uilulimsfin 2562 dausifeunsiniius 2563
Duduan iansszunvendelasalaia 19
(COVID-19) ilvldausadnfianssunisousy
fandloaudnldnudnd faify WelalsiniSeu
valenalunisimuinuies {Ian1seusuis
YN sianisieuinisnaunldlunisdn
Aansaalundail

Wannsnsiamsseuinalnaiinmny
ni1¥esl Mfluminerdedaln anfgeluin
1§53 5uldanmnslunsdeasunseuioda
Tonalviauynine ynte uasynsusu flonna
I@sunisfine 35d9eantedinvean
sypgmg wozsuvszmnalunindous aniu
dlawmaluladinsydmifsuinisiiignng
Souskuszuuing nsvied wazduimeside
uldmuddv delulsenalneddfauinis
pdduieI Ty 35nsmanidanusnii
wasdiniswaunaudesng o sgrmainviane e
novauediFeu wardassdunadeulilndiAes

1Y

fumsiSeuluviessunuudnfsniign dngu
UniTensednnisAnwiladiauesuuuunis
JamsiFeuimalnalivanmans loneuaues
MUUTUNTWANANSAL Feg 1t ugUUUMS AN

ymalna REVIT (Anna Mavroudi & Thanasis Hadzilacos,

2013) A9 pLduaLN 8N uUNISEDARUUUMS U

nalnalidnasdeaiuduainynuseasAnis

= v

Seu3 Usenauiun1siinsgrinufednisues
F13eu UFuneanIsiou 1y As8uieainy
azaan wdesile gunsal iludu saustanis
ATIZRAINABINITAN 9 91NN1561929 1oy

peAUsEnoUdIAYYeINITIANITTEusNelng

WUU REVIT lauA Jiiednnsy n1saeuasy Haou

0] 17

130U wazdiaufazyioiiuussenialunig

o

o3 ndegradugunuumsiieusuazeusy

o—

mslnaves Khalil Alsaadat (2019) Fi5uguan

¢

NTIATILRIAUTEAIANITOUTULAENINEINT

q
v

fagld anduazifunisesouduandeuwuy
sovladuasinunfianssy Tuneud azvin
Q"umuﬁ’umﬁaaﬂqumzmuiﬂmﬁ'%amu
mﬂﬂ?ﬁaL‘f]umiﬁmum?%aauﬁﬁ]sﬁﬂﬁﬁﬁw
w3 sUN1TaUTHLASUAIINS uargavinfanis
Useliluna
dmsuianssuniseusuiandledutn
malnafivhiaueluuneud Susununasenis
'1‘7|'Lmﬂsma]’mﬁamwmn?aufmaimaﬁu 9
Teun iWunseusufifinnududunisdenis
miamuﬁﬁ%quwﬁLLazmﬂUﬁﬁa LLazguqm
i nsaoudadendawnuluut 9 ussAueIR
TudaureadeddadulsenauludeyiFoud
Uszaunisainisiseunisasunialnates way
Frudaunsainissruiaveddsaiilinnanun
nau i livianiswseununiaunugunsal
dwfumsinmsiieusalmin algusunuiag
Yod1indina1aun ffFadssndudeseanuuy
Aanssueusuidndledudnaluniswaundu
snuuAiimnuanie aeléde POSN E-camp

o v a a 1% a a a
Lwas(,w,ﬂ(ﬂﬂﬁl,iHugwﬂﬂiﬂa%uﬂizawﬁmwuas

21SaSANVNAIEAS UMD henasdovaiuasuns dngnuadammi |

4 - - 109
Un 33 agun 2 wnumaw - FomMaw 2565



pevausinuFsInsvesieulildunian
fefaznanliluidemselul
IngUILaIANsITY
Wiafnwaufianelanarnadugns
nanisissurealnisoululasinisleduin
31N13 @ANd Ane 2 urIneaeIdudnyal
In1sfinwn 2562 3nn1sdanisiseusnislng

3UKuU POSN E-camp

ﬂiE]'ULLUQaﬂﬂqiaﬁﬂ/ﬂiﬁmﬂiiﬁJﬁL?\IEITIQJ’EN

msiseun1sasunslnalduszuunis
Spunisaeudllidusou Tnissussuny
douszan Fudunslddenisasunaraysziam
Uszneunu (Visavateeranon & Chindanurak,
2018) TnefidnvmzddoRoniatousifiniuan
Aanssuvestinieu faeuuaziniseuegueniy
waz NS euA oIS URATRUABANUATIVUNIUANS
\FUuRIRULEY (Litkityinwara & Sungsri, 2013)
nslimsneinslunisdnnindsudnislnatud
mmﬁwsju (Paul Gorsky, Avner Caspi & Ricardo
Trumper, 2004) N$WYINTNITIANITIUTBIT
wuale 2 Uszian laun nsweansn1sannig
Bouiilddnunmenuies uazninensiiieldly

[

nsfuduiug susuunmsdamaiseuinidlng

v oy
o

lun1sideaselioanuuulaglinguinszuiuns
nsaueslunsuszanadeya daldesuienis
Seuvemyud lngiUTeuiisuni1svinauves
ABUTIADS AUNITINTUYDIANDILATUUINIS
Ufduiusmelsianmnisasunmslng Kammanee
(2011) a9 ngednszuiunsnisausdy
nsUsEananatayadNafanIsIANISEUNIS

o

o 1 v = & v
#oU 19N 1) n1933Nn aa@usﬁ%ﬂumlfﬂaﬂﬂﬂﬂ

Y

addminfetesivasfuntnSeuidnegudiae

PaeliinFouurldlanariudaiy dainiFou
Tulasansiandledudn Ane 2 1udnideud
aauruanlasinsiandloandn fne 1 faty
dnidsunguiazdanuiiiu famneianug
T AandseruiiugiuegneiiBen Tunsousu
lassnsi@ndlednln ane 2 dniSeuaglasu
Uszaunisalfiii eatestui vl dndluse s
figadulasniaideuloafuainudiugiuaes
dniseu laun Anuimmguilegldadnaans
TugsluniseSureusingnisainisidnd nns
uidyvmmeildnd msujdAanismsiidndiile
Fudunnuimailandluszduiugiu 2) A
Tala negasudnduilunisfouslvnsady
AnNaulavesinissuavaiglidnssuduinld
Tuausisvorduld Tnelassnnsleaudndennis
Jalenaliinsouadnsuaznadeuiiiowis
1ASINTINWIU 6 @3 ton Hand el I7inen
AMAFNERNS ABUNILADS LATANTIFNERS TUNISeU
awnsadenaeuldnunrwaule fau TniSeu
dondoui v anduazaiunsadouniunis

@

FaLdanuandliiuindnissuianuaulaluian

=)

dnduavdanunsenlunisseudivfandlu
SEAUGY 3) NITNUNIUNTBNTEUIUNITUENY
aufn fagdagliiniFouandnievléiiu
narwd elfiAnaudlai aany dady
dniseululaseinsitd@ndledutndny 2 aelasu
nsmunauang laelddgminiafldnd
anviane Ands waginie wionszduliian
N15U818ANUANIINAINS LANLATIAAAIY
\nlafiasu 4) doyarigniivlilumieaud
sovduvinszezeny annsndonsenuldan
Ialaenudinsed uliiniSsuiansaiudn
melueenundungdnssufidunadiuld lay

Tassimsi@ndledntnane 2 axladgwmneildnd

| osans@nunddans unmdnenasadoganuasuns dngnwadami

110 4 e 4 -
Un 33 aUun 2 wnymaw - F9Mau 2565



JudinszduliinSeunansainuieenyn lny

q

#UNRINNNANISYINBUUR N ANFIINT NS U

Seuauienlunaariu way 5) n1sidnseu

o o

MuagiinuImsauaunszuIun Iy

Calle

iigluszaunrmdisalunsisous Tnenans
anauvuiniaaevilidnideunsvinden
AleFsuluudaiaudlasndesiiiosla 3
fniFeuansouinwdudasuniofidsamis
Social Network 1l aiAndlgymimnenisiseusle
Moore (1993) t@uawuIn1sufdunus aels
anmnsasunieing 3 ganudunus laun
1) thhieutuitlenin Asldwadensuasuas
TushiinGou 1wy arwdaudlefienaiinen
nsnsenuUUUNS U af1eu fdustugle
dnspuidmifedestuion 2) TnFouiy
TnSouaudu q Ufduiusivaeliinseu
A101509IUTIURUIAALALAT1909A AIUT
3) Ynissurugasu iuujduiusuanivaen

ANuFsEneiu W dnileuaglisunsnsydu

f1919 1

amaulaangaoudaonisdsdianu i deu
anunsalnadoundunntinGey sauvaUseiiu
aadilavesinideu Wusu Jedenndasdud
Anderson (2004) Iiauelilumisd e osns

Fan1siseusmalnarudunesiiln

A5AIUN153Y

1. Uszons: lun193deasaididunis
FansiSeus malnalifiugidnsaulasenis
LeduUnivIns aildnd A 2 unnInenae
Wodnual Insfnw 2562 H9adusaud Tud
1-16 WeyAIAL 2563 I 34 AU

2. 35 dunsive: :nNgugU1enu
wnnmmuakIansUszendldlunisdnnis
Seuindlnalasanisledudniwnig Jvwand
A1E 2 I Inendeddeaneal Usedndnsfinw

2562 fakandlun1sna 1

MIAUUTTE NI Y Uzl ITUsE N T TunsTRm s Saus nalnalasindsleautndvins

Jmiana me 2 unIngiagiagansal Usea1n1sane) 2562

QU wuINeNSUsENALY
MIseuNIaou thileuszaw 19U ynRanssunmaass Mwaaeulw sy inlflunsdams
mslna Beuslasldiefetnudenn (social network) Wugaamndlunsdeans
nquinszviuns  dniseululasinisild@ndledwtn Ae 2 ﬁmmiﬁugmmuﬁaumﬂmiamm
meadedlung fe 1 fvtu nsdnnsFeudmsiiilitnideuimnsnnufnanaudiou
Uszaiatoya Tnglddymmneidndiivannvans 8nds uassimelunisdanisGeud e

nazguliinSeusansrnuilunsuidymilagldanuimeiidnddugu

" FunudidisineusuauanAINduIuiimLe

JUpgAUNSHIUNTAZILUUMEEIWIUT ALY

21SaSANVNAIEAS UMD henasdovaiuasuns dngnuadammi |

4 - - 111
Un 33 agun 2 wnumay - 9Mau 2565



1574 1 (D)

N

wuINeN1SUsENALY

WM ENITUS

Ynuasetnedenuuililunisuanidsunnudaiiu lneUszgndldasetisiiflod

Y

meldanmmsaen W nsdasinguluiedn euanilfeunnudniuludivinisineuseu

nalng waznaaseuluiloneng q dnsldlusunsunisuseygamslng wielvifin

UfduiussenirainGeuiudaouwuumdymin

awusenau 1

NIzUIUNITIANITTEUFNInasIugULUY POSN E-camp

. Evaluation

Nature

Sim ulation  of Physics

®
Olym pic

curriculum

Plan

n153An5Teus nelnauuy POSN
E-camp #illun1seusulasenistedudnianis
I WENd Are 2 uInendeidednval Uszdny
ASANYI 2562 aunmisgneu 1 asuela

&
U

=¢

1) Fumsnaunu (P: plan) 319113
d1919teyannunseusunng 9 veidnsu
UL WU sugUnsninisdoas FMuanssous
vouneluladifiensdeans WWudu mnduiwa
N3d1529u AL o muAR anTINNNT
Sou TedeuRanssunisevaunded 1.iieu

AudumIngraerdednuallaaniunisdisin

training

ANuNTauvamsnensd msuldlunisdnnig
Beudvnalng H1uma Google form antudsld
thwansdsaluiesed iedmuanineins
A ndunaraduayuiUszanalunisinmasd
YanAausall

2) fuimuanisdnfanssunaiFeus
ssviangesilandledain (O: Olympic curriculum)
FuduneuddgittaelfnsFounsaouusg
ey mugldeg1edused@nsain Teyaain
%Uﬂﬁ%Lﬂi’]%ﬁgﬂﬁ’mﬂ‘fﬁﬁaﬁ’muﬂM%IWEﬂﬂi
d1msunisiSeunislng nuawNunI15dn

Aanssun1sifeuy MuuAYeIn1anIsdeans

| osans@nunddans unmdnenasadoganuasuns dngnwadami

112 4 e 4 -
Un 33 aUun 2 wnymaw - F9Mau 2565



FENIHADULAZUNITEY MADAIUNITAINUA
WWINNMTIARAZUTEEIUNG 31NNN5E5I9AUY
WMmIne1deIdea nwalla nnuanswens
fsndulunisdaninifeunnslnaluaded
Usznausiag Asuiiames ndesduway (Web
cam) dyarasdumediiin aursnlny 3 esdn
arinemans uaziiuiidmiunisieueoulay
dwsvaminliuduianusndudmiunisly
Aulusunsuuseyndlun1sinr sl dndves
NINARBY Uan1sanen nwuuRniiavisededeu
Adligmsn Medinsguduminedoadodnual
ladnsuUssunuaiuayuinisauduiuauay
1,000 U duduiduldaneisudusonis
Feu Bilwrwandedrindemsdeasooulad
sewinsdniFeududasunazanauind oudn
Ypatn3eu (Litkityinwara & Sungsri, 2013)

3) T UTIADINTHUIUNITOUTHATS
(S: simulation) 1Wunsvilidinisewinanudu
Fuiugduuunmsdanisiseuinidlng 3alddn
AANTINNITAIENAIUNTDU (Warm up activity)
W oneasuaussougnsldinaluladiiionns
doans loun msld Google drive, msld Google
form, 1514 lUsunsuUsEgunItlng Zoom
Judy elulading 14 g niunldid oL
UsgdnSameeanisianisiious nialna
(Vanakieat, 1997) dusuiiiomvoshanssni

d (%

WunslidniSeunddeynlandnrsildnd

v
= '

& Moy a o ¢
JunoudlAIndunous uNISaUSY 2 dUA
Tagaiunisaal

3.1) widlviiniSeuuagaoudnsy
w3 ev1weauladuazsunsiuteanied eans
WU wedn Luesinsdnwd wagiioganvuiy
aa a & @& v Yo a o a v
dannsefindg sy warlinSoudnd wnna oy

dusunisiseusaulad wWu lAzwazinig

dmiuininsgunsaluazdauiou Juasadia
Migane HdwInnaeunlevasy doumgivies

a a =

fivnzay fdyradunesiing Hyatouse
R iam/'?ﬁmiLLa’]'nmmL%uWﬁ’wi’Uﬂmm
wioyanalutunsu Wudu

3.2) susunisldlusunsuuszgna
A9 9 dusunisiioussulad wu Tusunsy
Zoom titemsuszaumislng Tusunsudsegng
Google drive k@ Google form vt on 154473
wazdsufilaSuteunung wadanisaienn
W 9899 AADAIUYBINNITANS 0E 0813
ENTNNTOUTH

3.3) IANANTTUNUULIENINNUNIS YU
waziaourulusunsuUsEumslng il evih
AN InuazaTIvdeuAunTenlunTUTEN
milna

3.4) woununelangdynmsiland
Juag 1 9o nasaszazlIan 15 U Usznauniy
ilemdumguisu 12 do uarufRsiunu
3 99 lnedinsinualiandsegedalaulinu
YA eU N15UTENIANDUNLIEIUANTUNNS
wefn drunisidrislanduasdsmnoudu
Ynifeuanursasndunisiiusioynaaaniu
Google form dvsulandufv@nsfanddu
Usenousiy nmnasmsildandlasldagunsal
fimlaluthuFeu 1Hlusunsudszgnduuamiv
Ty wagldnisneassaiiounuuudumesiin
MAIINTMATHUA Y {a0UILATITULAT
Jausaziuulazradeunaulinuinseunsiu
ol Ui mues

3.5) dnnanssudaniseusuiland
Aanssulisndunisneutususy 1 Yu wile
wurifaeu a3u18AINTIUNTADUAINATITI

aUIUNINIAN B uarn1AURUR Foaniadii

21SaSANVNAIEAS UMD henasdovaiuasuns dngnuadammi |

4 - - 113
Un 33 agun 2 wnumay - 9Mau 2565



donnsifsunisaounaznsinn e aou
naonuIswazinasilflunsauazseiiuna
iedmdenduniluudstusyfuna
a) Fusuiuniseusufidndlodutn
(N: nature of physics training camp) L0 un13
Fansiseunisaeunislnaiaenadosiunis
ausugﬂLLUUﬂﬂaﬁﬂixﬂauﬁwmﬂwqwﬁLLag
AAUFTR dmfugdnuunsousutungus
wingnaelaeanvallannidunisianisiseus
2 guuuv laun
4.1) myapusUlUTINTUNTUTEYY
nslna Zoom nsaeugukuudviliing oy
wazgaeuinInulzuasiiufdunusiualou
aglurisaiouass Fagninanldiunisasunia

N harn1AU UR

M99 2

4.2) MsapusuLAS pYedwnes R
TngliiniSeufnusnenues Tnedaeusiende
nsdau lALN Lena1susENauNISeusY IAViFAY
wnasduadui iy Tiudnsou ndsein
niSeudnwidisauenaiouds faouazld
TUsunsunsuszgamslng Zoom Lileneude
adevelnseu

VR9INNTANTIUNITIANITTEU

v
o

14 2 ULV H@aulziauninguLuURninliiy
tfiFeu Welwmumuanuiuasfinuigmnis
Nandfivarnwane Aenssudvlevensanudn
veafnissulidanudlefiandwnndu s
NoumneLuUlniauaznisasulaaiung
U Google form TmediUsunusugennassiu

USnaullemiteusy (9an319 2)

iilo YeannIseusy uazautluelunsamnseunlnalasinisledutndvins Jniand

v o e

A8 2 UNIINENFE ANl

Use910n156n7 2562

. oo FIUIUTDVBY
FUUTIUINB U ,
. WUUHNYR St
a1mu & . b
P Laum MU | MU (Juaudilusdl | wunmu
Wiam . . o _
N WU szl PAy
Zoom dumesiin LUUENIAR)
1 IERL LG RIS 6 - 3(2) -
2 GGAGIE 12 - a(a) 3
3 naransvadiva 9 3 4 (a) 3
4 guvwaans 6 - 3(2) 3
5 Ifiuazudindn 18 - 4 (6) 3
6 AR LA LaYLEe 12 - a4 (4) 3
7 Handealn il 2 a(2) 3
UfjURN"57@nd The Coupled
8 3 3 6 (-) -
Pendulums
9 UHURN1SWENS The Magnets 3 3 6 () -
114 | onsars@Enundidans undnanasdovaiuasuns dnsndadaai

Un 33 aUUn 2 wnumau - 30Mau 2565



o '
dl &

NeAUURURNSHANGNS 2 1509 AU

U

WINeIFEIFeanwaluNUIndIRUNTlLAL

adeufuanislulvdadledniSeu newiuseu

yuanisildndednedes 3 Ju dmiuaile
i

Ujuanstuiiduuginievhnisiaasmien
futermuatAgafunisueuningau Wielv
Uniseulafnwiatmd Tufanssuuuanas
Hdnd dniseudzdaseaniuun1maass @5
msetufinun Tinseinaniamaans wnieuii
derganunan1snaaedluzuiuunszavilasia
firnanuelaiiAu 3 unit ieuananisgunsal
LaznIsNRaesTi i susankuuiyu n1ends
@S adun1sioulfURnisudaziadeniely
3 U YBNIINMIIANITSIUTAUANTIAUUNA
ud2 MdInnITeUTILAAE T LA 9 uLda
Haoudalddnliidlumunuiiay @) iiefln
yilandifisndn IneflefminEousunugudidu

Hilunisundeuland aeldanugiivesiiu

Y

£

AGR)P

e

v
o a

5) Julsziliuna (evaluation) 184310
YniSeuldsun1sdnnisifeus asud1uudn
uniseunnaudzlasunsinuasUssiiunacii
nsdeulaneae iledndonduwmiluudeduly
e nsdnaeuasiilfadouuiufuaid
Aaulusdla laun nsdnaninwindeuluns
aau n13UfUAnulun1sviuazdiuuunnasy
LAENITAINUAUNUINYBINTTUNITANABY
1AgN1580 UYL UTINAUNITNAA U N WY
UivRnisuasnisaeuuiniUail elinanis
Uspiiuflenuusiugnanntu fesunedeluil

5.1) MmydauarUsziliunaniauun
diifmuanzuuidosay 30 vespzuLLTILA

AnNNSVINUGURNISAUTITREAUN 8 war 9

Tumunisng 2 gﬂLLUUﬂ’liaaumﬂﬂﬁﬂ’aﬁjuLﬂu
nMsneuMaINUINaT #aen58 eansuiu
TUsunsudszagumislng Zoom afsaz 1 Au
vuaaIAuae 7 Wi Inedniteuasgnudsli
nsudeimumiieaiunmsaoueunsaey

5.2) MyInkazUsediunanIAngu)

A uinNuUAAzILULSEEaY 70 V8IAZLULYIIALA

P

Anannsvilangdgm 6 98 muillonainu

v
A v =

2 - 7 mwmn51ed 2 TWaandeas 30 wift St
MenasnsinwarUseiliunaniauus n1sdn
aaulanniiuniseulysunsudssyunilng
Zoom F9unUN15LY Google form nN15&@8U
wladu 2 nou taun naud 1 Toudeu was
moudi 2 nsmoumauUInWan nszuaunis
Fseluil

5.2.1) uddiiniSeudndunnden
dmfunisaevlugvuuunidlnanudeinun
Aeatuituividoaey gunsaifioyswliina
Tudlufivhdeasy yuueshundeufiomsnuaey
nwsagiu?ﬁl,lamﬁamﬁmwam NSLNfREDU
NNENNIZATYAINDU UAZTDANAIAN 9)

5.1.2) udalitnS sUNs U sERU
wazfipuany lunsdnaeundediddnlidanizon
luieuszyunielng 5 - 6 Audeias AUl AX
d@oU 2 AU

5.1.3) 9AnAdaauUdINand (Mock
exam) fiaunIsdeuUaereass Wiellnvhdegdeu

FNHOUNTLUIUNTADULELDUITI aztialina

waounTvaeulyviuazguassai

q

NADUWAYE
Y Y
2199 nnTuluIuda U

5.1.4) 9A@0UdTe foulsH Haou

v
q

FguRItuANaeY IINUULANABUTITUS

N15aeY AT U UNdoULATaUNTAINTAINY

21SaSANVNAIEAS UMD henasdovaiuasuns dngnuadammi |

4 - - 115
Un 33 agun 2 wnumaw - FomMaw 2565



Tigaoudreninlngseuvesiuiivhioasuudn
el auasustuniasledn (il ensavaey
dawandonluriesaou Tnegasudinailunns
Wistedeulu Google form vinvedeu Lazds
nsgaTuAIney TaeAuTear 40 Wil s
nsvidedeuwsarde lan1vuaIain 10 Wi
dmsunsaounuulinila azdeuadiay 1Ay
TneffAuasuLanstoaouuuaeifasuannse
gruladaau gaoudinad 5 wifilunisneu
A0 fauaeuazEuiunamiinnduasuay
MIUAIOIETT

Tuniseusumiugyuuunivesy
N15ANWT 2561 MsaeunAUfURlEsULUUNT
aevUnaluuuuuiieniuniseusumidlng
digausnnanuseninadnisuiugaeutudy
SNURUAS drunsaeumanguidatuluies
aou faeuudavaudsuoniuldzay 1 au i
snsdugANdoUsadaou 1 sie 15 gaouldiia
videaousasiaidostu 3 4alus laglidinng
gaulnlan

3,103 paflauaznisitaszvideya:
ffoiunundeyslavodeiniasdesolud

3.1 wuuinAuiianelanisianis

Sewlvidndvesinsuainniseusulaely
sUkuUN1sIANIsiSeusnelna POSN E-camp
lalduuuasuniuuuuuInsaduyssuinen
wuseanidu 5 szdu Tinsizvideyalaenis

Wiguiiiguiegazuesdruiugneuwuuasunii

T aniuiaded 7 Mandgalvl iosnduidelnin

lllednausulutsuun

anualudazssdunazuuudunivali
Tssadrs Tinmesitoyalagldimstinnesiidom

3.2 WUUNAADUNAZLNE 11903
Souivfiand densouaqunilomniundngns
Toaudnivimsdauandlunssi 2 f3deld
ApsinziuuNanisnnaay ngluniangel)
#lddad sannuanisasuuaaziate du
mavfuaduded ssaman 2 U§URNS
nifuazuuuad o ldluiig suiiisuiu
AzLULHANIYARULRABYsTNG BuTdN UM

ausukuUUNALUUNSANYN 2561

o/

NAN1578

Y o a

Hyi3delasiusiunanisAnuly 2
Useiiu Idun aufianelowasnadugninis
nsissuvesiniseundndloduln Ang 2 910
n159AN15L38us nelnawuy POSN E-camp
fwaiBuasoluil

1. 91nnsfnwAuianels awnse
wlswamsiveesnilu 2 diu dauusnleainnig
dmatnissunnauiidrsseusuluadedl wu
tniseulinnuiisnelanenisatvayuuasn1sdn
AanssunsiFounisasulugasiosfianniige
lnediniseusesay 52.9 YeunauLUUABUAY
anundeufianelalunmsauveshianssuly

FEAULIN ALEAIIUAITIS 3

| osans@nunddans unmdnenasadoganuasuns dngnwadami

116 4 e 4 -
Un 33 aUun 2 wnymaw - F9Mau 2565



f1319 3

uanINaF1719A U INelavesn Syus oA T IUAYULALNITEIIIAIINFLAINIINGUIUNIING 188958

anwaleInnIsIANIsITeUNIIaoULUY POSN E-camp 9MMERULUUAEUSIN 34 AU

Usziauiidnsie SovazvassuIugAouLUUFBURLTiIMYA
wnfign  wn Uiunans vew  vesiige

nskasunsatuayuLaseuILAIY 38.2 47.1 14.7 - -
dgAINIINANIUINE S RaN YAl
AanssuweseuAunTouneuAY 11.8 47.1 41.2 - -
nsnafanssuMsteuslagingins 5.9 64.7 17.6 11.8 -
NANTINF7 20.6 52.9 26.5 - -

NN 19.1 52.9 25.0 3.0 0

drufiaondudoyasnnisdunival
YRS usIUIL 6 AU 7 LABSINNISOUSHIN
sunuuUndlutnisdne 2562 uaggluuuy
n13tna POSN E-camp lulUn 9@ nw1 2562
fnanis@nwdail

1) ANUAALAUABUTIEINIANITBUTY
menguluiesisulniduieanisussulal
wu31 daissuianelaseussoinidlurisasey
UnAunninluieaseusoulay wmszluieaseu
Unfanunsadeansseninstulaziu deinnule
nAtFuNwlvetnS ey Wy Klrdun1el
Audl 2 WWaauwiul “guseuiinosuns
mnAndoadt a1nsooniounsea1sseld
saunaeusaulaviiuiFansidammeynau
Hoagails saudaveuiFeuiiviosunizinnin’
WHudu

2) ANUAAWIUADUTTYINIANITOUTY
aalfuRluiesssuundnuienssueaulay
wua1 dniseuianelaneusseinidluiedseuy
Unfunniniesseussulal insiylueauseu

UnfAdgunsalfindeuunniuazaiuisae

° o

Auugihangauaunsufianslévuiile
indeasds §efinuarnmlidunivelves
UniSeu 1u Bﬂﬁé’umwajﬂuﬁ 5 Tianuiiu
“msw"mm/?w”au?awﬂnﬁﬁqﬂnm’ﬁﬁmﬁ
NITTMAUTUIN 15 UaUT U N 928 8997
gUnsaliasuuasioaiauae” Wudu

3) n1slduseloviainuatvayu

nSnensamsunisiseueaulan wuin WnSeu

¥
o A

Yeg Ul R UIINNa e InYeaUnsaINg

]

Seunisaeussulay waruisdIunilaunsou

[

sguarniluldlutngusvasaduiidndu &9

U

P °

AauanaliduntvalvesiniSeu W 1
dunwalaud 3 Witeyadn “ldiausumesiidn”
fldunuainud 5 Indeyadn “urludondas
uuan ndvinnnuiesn Al uazal
o fliiduanwalaud 2 Wideyadin “uiu
pouldingredaunsalnsouuad” fiiduniuel
Al 4 Wideyadn “thludomids” sy

a) Jgymiinulunisdansiieusiuy
ooulay wudr dnSeudiiymiAadugunsal

Sidnnselinduazn1saeans F9RAIUANNA LA

21SaSANVNAIEAS UMD henasdovaiuasuns dngnuadammi |

4 - - 117
Un 33 agun 2 wnumay - 9Mau 2565



dunwalvasinieu wu gldunvalaui 3 T
Joyadn “ntungaves” dlidunualaud 6

Wideyad “ouludlounn auisdesgionarsiu

v
o

voua 3unasluayn” Judu uenanidad
Yaymndu 9 wu glidunvelaun 1 Tdeyai
“UaeaTUNINDINUBNUIN INTITUIUALEEARNY
9 & %
a1y WJuny
5) Uselgyunlasuannianssuda wuin

v =]

PniFeulianuianelanenanssufunsizidu
Aanssudiasuuszaunisallunisuddayminig
WAndiivanmansuaznunIuANLI Ve IAULES
Fammandilyidunraivesinizeu i gl
Funwalaudl 2 Wanudiuin “lilnlanden 9
vl wmatilasasdivioli” Aldunnwal
auf 6 WWauiudn “aureuiiniorlong
seavmIdaaou i liusudupuealaandilalu
vouln mouiiiaeu mulsiuiinislouasniinee
UanavLIaRIMaLATIaAIwaY” \Dudy
6) N15UINAN1IATIIRUURNWALUTY
Usgleriluniswauinuies wuii dnseuiin
nan1snsaawuunimdudeyadoundulunis
Wauaules @9 aruainalidunivalves
vniseu wu lidunivalaud 2 Iideyadn
“suimelauSoamadon wylsaday vl
i5masededuavivafy” dviduarvalaud 4
Tiidenadn “simsaluudafndulusunseiu’

AWdun el 6 Wideyadn “aunelauneuii

U

U o o I3

9735vhan aunvsuuey lneideulvazidendu”
s

7) ﬂﬁaawmaﬂ'wg‘uquaaulaﬂ

—

wuI1 Useansanlunisvindespuvasiniseu

¥ otfaitnasdinm 2562 uuihiateilanagnlysiiudian

lumsavsuuaznisaeuilutusn Fedlminuandlunsm

svanaadlafisufunisvideasuluenseu
Und FeinnuandlduntvaivesinGeu Wy
lidunwalaudl 2 Ianandiiuin “augFnue
W inrzvihlaliduideniguiunisaey
lusios muAnImsaeuiithuriliaunsoengn
118070 kaznIsaenaunasdenlisauly
UMY IN51TUNTe Y81 BekAE UINTDL98)
w0’ ldunwalaud ¢ Tanaiud “67
govindazdaniini usaiynaveylaiuls
1INI3FOUYASTIN Faneeularvyludauisn
mIzdesiialsesaIdismey” sy

2. MINMISAENYINATLgVENIeNISSEY
nMseusHAndloauUneng 2 sUluy POSN
E-camp 33813 suifisunzuuuledssiunas
Az UUTAazidevastnizeudndlodudn
e 2 Ak unseuIHLULUNAUTES TN AN
2561 $1u91 29 AU AUAKIUNTOUTHIULUY
POSN E-camp U53910n19@NY1 2562 91121
34 au Fosouililem 5 Wade® oun aded 2,
3,4, 5 WAy 6 AUATIT 2 nntaifudeasu
Luukandsiufiemdneu luniseandeaeu
vosaestiuiifaeunareandoaeunuiieatu
lun1seanteapuusiaztagniimuanigiianly
nsuAUgniuseunu 20 w1l wagliiianvi
Togoutoa 30 u1W lun15n19 Jaeunsivli
ALLUULLUU marking scheme

A UsEnau 2 Funaliuinaziuu
\dgainnsaeunanguilulnsfinu 2562
Fadudfdniseusuguuuy POSN E-camp
AzLULIINYNTITaENIuNamansilaA1gen Iy

Yn1sfnwn 2561 MIUNITOUSUAUUNA

| osans@nunddans unmdnenasadoganuasuns dngnwadami

118 4 e 4 -
Un 33 aUun 2 wnymaw - F9Mau 2565



awusenau 2

wupfiSauiisupsuuaaemanguiusasiidesinnisseviidnaledutinuaty A 2 serin
Tnsinw 2561 u 2562 wisauansnzuuaiesymITevesaz T AaILTeuULaINTEIY
shsenamans (Mechanics) namansveslva (Fluid) usiménuay Inihaay (E&M) uazgammamans
(Thermodynamics) 9890071581 2561 117U 2.20, 2.53, 2.59, 3.50 Uag 3.65 Aua19u tazlu
Un1sfiny) 2562 1Ay 2.50, 2.63, 3.27, 2.21 Uay 2.78 muUa Wy

sSsumisuRzunaden AR ATaRN 9

10
[] Aruuaded 61 [ A= wuuietd 62
g
=1
LIt
-
=
=
2
(™
3.77
0
Mechanics
dmsunzkuun1AU]UR denansly Tutn1sfnw 2561 1wl uRnisidelnii
amdsgnau 3 laa1nainnisvinuJuanig nNsuanswarANAsi dululinisfinw 2562
21399 (15171 2) 130%ag 10 AZULUY 21ANTS Juwiidaudnan (The Magnets) waginugaue
seuLazaaumanUInlan lagvivassd (The Coupled Pendulums)

= v a va

ffaouyalaedny was1aiuniteuuanis

21SaSANVNAIEAS UMD henasdovaiuasuns dngnuadammi |

4 - - 119
Un 33 agun 2 wnumay - 9Mau 2565



awusenau 3

utundiSeuisunguuaagnnUguavnnsasuiiandleautnvatene 2 sznaetnsAny) 2561

v 2562 A TeauuInsgIuugasdiviiny 1.95 uay 1.92 91uamu

LisuisuazniadamauioR

20
15
=1
«l
2
L
5 10 1191
=
=
3
&
5
0
2561 2562

HANTSANYINUY 1ALUUULRRSY
navfUAtudnisAnyn 2562 Mdn153A8
JULUU POSN E-camp dA184n71Un15@ nwn

2561 NIN1FINA1BWUUUNR 2.72 ALLUU

AU19NAN5IVY
nsIneusuA1eNdndlodudnly
sUuvunielnanseeeulayduid eswiain
an1un1saiszuinvealsalalsunlasa 2019 Ty
adsil HudsraumsalnsdvesiiniFoudidnevsu
drulnguaidud il dosusuisiudu wiolk
f“mnssumiammﬁmsqma?jqﬁmsaaﬂLLuumﬁ
guiludu 5 sz"jgumaummgmwu POSN E-camp
TnpAdedannundouvomine1nsilaluns

S YUNNSADULNDANAINULARBUET NTAS19IAY

Jns@nw

Y A

AuduiusEUUNSS sun1elnaiienisnAIy

q

v v £%

AnavesinSeuy n1sasenalniAnujduius
madepnastinFounazfaouiioliiussenie
adevieaFsuUNRINTIdn nseuTLTtnEouls
AuIATUiINUvaNgns Militeyadoundu
i elidaissuinnsiaminules uagn1sil
nsiauazUsifiunasenslusila Jsaenadeq
AULUIAAUDI Akyol (2009), Visavateeranon
& Chindanurak (2018) LAZLUINIINITIANTS
Seuinnalnavesumine dualuiesssunssny
(uas.) Rnuadugns 1901915 sud wandls
\dudoyafiazdusuldinnisdnseninemsda
ousumslnaniugy POSN E-camp linadugns
mansiseulidegluniinisdneusunuuund

- = a £ 1 a Lo oA
Vlﬂ']iLiEJ‘Uﬂqiﬁ@‘ULﬂ@“U‘Lﬂ,u%aﬂLi‘ﬁlu LRI UNLIYU

| osans@nunddans unmdnenasadoganuasuns dngnwadami

120 4 e 4 -
Un 33 aUun 2 wnymaw - F9Mau 2565



919flAnuinandsninnisaeveeulaiiase
sawani1siiudeyavinnisdunival wudn
Yniseudaiusaninusednsanlunisvin
wuunegevanaalielfisuiunisaeunuuUnd
iiet] Yedenilaivilinadugndnaninseuld
seglunitnisdneusuuuulnd enaifiesnain
fniFsuiiidnsnfanssuamnsnifoudiuuh
AULDY (Self-directed learning) Avdatnalaann
woAnssuvesinieud eianusuinveuly
nMsnwfenue N iuRanssuildsy
ueuvung FetiniFoululassnisiiandleduin
Ao 2 \uiinGeuiitnadugrsmanadougslu
sedulsadou fedu dniFeunduiannsndeus
wuunueddiidlusuuuunsdnmatisusuuy
Unfiuarguiuveaulay uenainildadeddy
funisdoansseninainisululasinsiland
lodiudn Ay 2 Aulaeu ddruadvauuli
wadugnsnensFeuliideslundinmsdneusu
wuuUnA wszdnissuausauInwdeym
nansifeuifugasuldnniinnailagld
Social Network a@analisynin1siseus ves

v

tnieuldsunautlvansafnyidomsoluly
atsriaos Fen9a1nnsdneusLLULUNA
finiFouazusnudgminsnisdeudideny
Houiniy

aeldmnunendi uansinsiuvosy
wWhausu ganiliumsanesuilslem wisamsau
fguftym uagaasudtaeing g TWiuviaed
L dudsaduayundniideadlisuynau
Wy yaneassitldlunisiFeusufoanisfiand
uUssanaaduayunisisouesulal 1Qudu
videdsatuayunauny 1wy rexfimeslinda
wdesiiant sy WelithiFeuAnnsyuiunis

Seuiniiuseansamegeseliles 8nUsens

| va o v

il 3fedasnstliiduisatunisdanis
ousumilnaluaded ndenniseusuaded
wudwretniSsunasgaould Yuuszaunisal
Asiseun1sasunislnacuduneside vinlv
ansausuimlunisiSeunisaeusiuunislng
dmsuianssudu q swdanisseuilsasou
pg9lsAniy A1sTantsiSeuntsaeuidand
Tedudn3vrnisaiud narliluunainu3de
FngudmiuiniSeusiuavldiiy 50 Au way
lasunsaduauuavysziungais aodu.
919y NwEALLAE DUAINIIR AN
w¥ouvaswomineinsiildlunisieunisaou
N19lnalANM1991AN1STANISLS BUN1TA DY

v
@ '

o = a < o &
seaulsasen kagn1sideiliinguussvinsidu

' %

UniSeud AU IakAzLTuN ST EUINNG

q

v a

fdndivags JULUUNTIARANTIUNITISBY
Asaous il auEdut Ut uiv sl
U3mnandomuaring lun1sidr3uuuy POSN
E-camp TuUldluRanssunsissunisaeuun@lu
Tss3outumsdisfahuniniinGsuious
wazauatavesinssui on1senianssud

bANNE AL

sUuUMsdnausuvnalng POSN E-camp
opnUUVTLEWTUMIBUIIISInMsfidannu
duduamzdnu luil 1 IdldsudniFoussdu
fseufnuginnuanunsaneuidnd guuuy
POSN E-camp (B oron1sdmeususianiangui
AMAUFUR wfsfanssuaiuanusigisou
#oans \wu msfa nMssutiandedindoy
W sy danaviilinaduguisvmanaidouslu
AmsIdiganiamseusuiegduuluieasey

Unf gUuuy POSN E-camp dlagnianldly

21SaSANVNAIEAS UMD henasdovaiuasuns dngnuadammi |

4 - - 121
Un 33 agun 2 wnumay - 9Mau 2565



FranafithiseudsldneiiuszaunisainisSou
paulad Juihlisedddatluniswmssuduay
Ususa 3UluY POSN E-camp 1311 buldiu
nseusuivinisluandu 4 lnsanizegieds
NP NUINY @RI LAEAINTIN STEM/STEAM

Msgnausemsussenelviauiiaznmsvmages

JolauDLug
1. Faduanuzlunisihuaddelulyd
Joyanzuunluudagiideanniseusy
faueluauddei wnandeaouiiunnnaiu

wagaoudanguiu gz deyaluldianis

Y

Asanlulszidud

References

2. $auauauurlunsisendeely

Tumsitenduioly fidvenathguuuy
N159AN1SL38UNTSE0U POSN E-camp U4
ANWYINANITTANITITHUS LUNITRUTUNINT Y
Fruinediansaivdu o wu el 4a3nen

AMAANANS ABUNILMDS LTudu

AnAnTIuUIENA
HIT8700URANNTATUAYUNITIANS

ausuidndledutn A 2 Un1sfinw 2562 A1n

Wadls aeu. dindvinermans unnIngae

Wedanuel Lastiewing nsynyiny

Akyol, Z., Garrison, D. R. & Ozden, M. Y. (2009) Online and Blended Communities of Inquiry:

Exploring the Developmental and Perceptional Differences, International Review of

Research in Open and Distance Learning. 10(6), 65-83.

Alsaadat, K. (2019). Strategic Human Resource Management Technology Effect and Implication

for Distance Training and Learning, International Journal of Electrical and Computer

Engineering, (1), 314-322.

Anderson, T. (2004). Theory and Practice of Online Learning. Retrieved from

https://www.aupress.ca/app/uploads/120146 997 Anderson 2008-Theory and_

Practice_of Online_Learning.pdf

Gorsky, P. & Trumper, R. (2004). Dialogue in a distance education physics course. Open Learning,

19(3), 265-2717.

Kammanee, T., (2011). Science of teaching, knowledge for efficient learning management.

Bangkok: Chulalonkorn University. [in Thai]

Litkityinwara, S., & Sungsri, S. (2013). Development of distance learning model for Faculty of

Education, Rajabhat University. Silpakorn Educational Research Journal, 5(2), 309-321.

[in Thail

Mavroudi, A., & Hadzilacos, T. (2013). Learning Needs Analysis of Collaborative E-Classes in Semi-

Formal Settings: The REVIT Example. International Review of Research in Open and

Distance Learning, 14(5), 211-239.

| osans@nunddans unmdnenasadoganuasuns dngnwadami

122 4 e 4 -
Un 33 aUun 2 wnymaw - F9Mau 2565



Moore, M. G. (1993). Theory of Transactional Distance. In D.Keegan (Ed). Theoretical principles of
distance education. London, New York: Routledge, (pp.22-38).

The Association for Educational Communications and Technology. (2001). The handbook of
research for educational communications and technology. Retrieved from
http://members.aect.org/edtech/ed1/13/13-02.html

Vanakieat, K., (1997). Effectiveness of distance learning via Thai Com satellite: a case study of
informal school at Sankampaeng district, Chiangmai province. [Master degree thesis of
communication arts]. Bangkok: Chulalongkorn University. [in Thai]

Visavateeranon, S., & Chindanurak, T. (2018). Education of Sukhothai Thammathirat Open
University 40 year with success in distance learning. STOU Education Journal,

11(2), 1-18. [in Thail

21SaSANVNAIEAS UMD henasdovaiuasuns dngnuadammi |

4 - - 123
Un 33 agun 2 wnumay - 9Mau 2565


http://members.aect.org/edtech/ed1/13/13-02.html

EDUPSU [ Journal of Education, Prince of Songkla University, Pattani Campus
Vol.33 No.2: May — August 2022, pp. 124-140

Development and Validation of Climate Awareness Measurement

Model of High School Students

Chanutda Manosorn*
M.Ed. (Science Education), Researcher
Faculty of Education, Chulalongkorn University
Sara Samiphak
Ph.D. (Science and Mathematics Education), Assistant Professor
Department of Curriculum and Instruction, Faculty of Education, Chulalongkorn University

*Corresponding author: chanutdamanosorn@gmail.com

Received: October 15, 2020 Revised: November 9, 2021 Accepted: November 17, 2021

Abstract
Youth plays a key role in the world climate mitigation expeditiously success, while climate
awareness is one of the most significant climate literacy components needed for climate
action-driven; because students are concerned with the interaction between themselves, the
community, and the world climate. The study aimed to develop and validate the climate
awareness measurement for high school students. One-thousand thirty-eight participants were
randomly sampled from Thai high school students, validated by the developed instrument. The
data were collected using a scale measurement through an online survey platform. The result
shows that the climate awareness measurement instrument comprises thirty-two questions in the
Likert-scale test. Each climate awareness component, which is: interest in climate science (B:.871,
R?=.759), sense of climate catastrophe (B:.833, R?=.694), and ability to make informed and
responsible decisions (B=.485, R*=.235), were significant at .05 in that 2:2:1 ratio. The test
verification indicates that the reliability (Cronbach’s alpha coefficient) was .801 - .877, while the
content validity (I0C) was 1.00, and the construct validity was verified with second-order
confirmatory factor analysis, adopting Mplus. The climate awareness measurement model is

adequate to fit. (}?=246.066, df=212, p=.0542, CFI=.998, RMSEA=.012)

Keywords: Climate Literacy, Climate Awareness, Second-order Confirmatory Factor Analysis
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4. mssvgaedymianingdeinia
(Perception of climate crisis) #3184 9 157

yArain1ssuiuasinafeivaniunisalanin

pfienmenazdudiiazfidiusaulunisussim
AMTULTIvIN TV ABULasan WA Tienna
5. msandaulenieldvoyauaviniiu
SUAAray (Make informed and responsible
decisions) Mngfis n3iiyanaaansadndule
i ouanang@nssulunisaovaussdons
Wasuuasanmgiioniauasiiausuinyeu
sansindulalunisuansnginssuiidana

nsENuseanIngilen e

wANlun133Y

HA37eutan1s3deidu 2 szae ldun
sweedl 1 mavrasuATIAsadaiiom (Content
validity) mngiTenmey Tneuszgndisnsdnandiu
ANEIAYA28A13A (Card sort) 91NN153Y
Usziluanudesnsdnlu (Needs assessment
research) lun1sasrauvuinanunseniinee
anmgdennia annisiinisadiszydenin
fidoflsaunszninaeaningdennieale

a a

NYJ
Y
AUTATNYT 2 YU E LT 8391 1UN1TT0

WWervydiuau 5 v laun §1detvigy
U

wazUsglduna 1 v wagy 18 e196ya1u
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Ingreansaningfeinia 2 vinu vl ol
LS U9EIAULATAALA DNAINEIA Y UBINITA
$unu 42 Tu Feduiusiufiovesesdusenou
mmmwﬁﬂﬁiaaquﬁmmmwiasﬁﬂuﬁaﬂ%
luwuuinanunsentdndeaningionielyly
\Audeyaide daszesd 2 mansadeuay
AOAAADINAUNAUVDILULAANITIAAI LA T NN
Foan N I81N1AIINNNTIATIENAITNT
Fias1zveerUsenould e ususudui aeq
(Second-order confirmatory factor analysis)

UszvInIuaziaegs

Uszans Ao UnlSeuseAuilsauAnm
Tudsfedninnuenznssunsmanuniuiiugi
laeiid10819398 Ao UniSvuszAudseNAny
sz MnlsaSeuludaindnnueaensims
nsAnutuiugiu fldnanismsduetieine
(Random sampling) 371u7u 1,038 AY Loy
Freg93seannsasIuLn ALY T unSANE
laun (1) dnifeussaudlsoudnuinoudu

o [

U 464 AU (Fesay 44.7) wuadu WniSeu

v '
v LY = a a o

Fussoudnu®i 1 s1uau 30 Ay TniSeudu
seuAnedf 2 $1uy 349 Au YniSoudu
Sseufnundi 3 S1uau 85 Au waz (2) Tnideu
sEAaUNseNANYINneUUaNY 91UIU 574 AU
($ovay 55.3) wadu Ynioudulseudne
U9 4 $1uau 279 Ay Ynideududseudnw
I 5 $1uru 219 Ay YriSoudusisoudne
U7 6 S1u2u 76 Ay Tnanuan Wseusiuiy
478 au Aadusevay 83.3 vesWniSeu
seaulsgudnwineulaitgeyluaienisiseu
Sngrarans-adnaians luvasdmsou
wnnindesas 523 eldsunmaFeuiidon
fiAvateaduszuugfiennia ldun ¥gdns

A1sUBN N1sMIRvzuazveds Usingnisal

wuly NsiUdgulUasanmgiionnia Usingmsal
\FaUNTEAN TUUTIEINA UazANwlanieu

LA3 891 LLULATNITNTIVEAULAT DA

o))
i3

A3 0eilo3veUsEneudae 3 Funeu
fio meufl 1 numMIsTAINTINTIABTRaTUNSS
ANINQNDINTA UATAIUATENUNA BANIN
2fie1ne LW e MuABIAUTENBUYBIAIN
AsyudnReanInglainie W& 9ntufun
Maufidonndsssuasrusznaununsemin
Giaaquﬁmmﬂﬁgq 3 61U WIUAUAY 13-15
Fomau ety noudl 2 nsnsraaeu
A2UAS LT i 8911 (Content validity) 211

Wy Aun1TialazUszidunanisdnegd

a a

1UTNTNYINISANYY AIUINYIAEARNS FAIN

D X

afionma wazdud wanden $1uy 5 viu
IneUszendIsnisinanduaudAyaienise
(Card sort) 3MnN15378UTELUANABINTT
T3 u (Needs assessment research) Tun1s

asruuuinanuasminseaningdennie

'
=

F9dalila wuuTaAIIUATENTNA BENN

'
a =~

ndemanusenauniederin1uduiy 32 o
Hosndonuiignssnadidadonyiomn
a2 Fotfuil 10 TedilugnidonnioldYunis
fﬂ”maﬁﬁumwmﬁﬁ’aﬁmﬁﬂisLﬁuﬂ?q 5914
fouiAuly Fandedonuigniiluasiade
Aomdiuau 32 Telunaasdldly neud 3
fniFouszduiseudnudi 2 anlsasouly
é’aﬁmﬁwﬁmmﬂmxmsumimﬁﬁﬂm%u’uﬁug'm
wimisdwau 33 auduiedidlunimeasdld
wuuiannunszmindeaningdeinieile
YSuUgsnunsadelsing (Face validity) uay
AL B (Reliability) @ 9 Tw e wuusnAau

nsgminseanngioniadmiuiniseuseeu
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=

Tseufnursiuau 32 90 Seiidnuwazsidunins
Usgaeue 5 seeu
nsaTIzvidaya
N153LAT1EiRsAUIENaULT 98 udu

ANMEUNISTLASIEY A 8T 5 N5 LASIEN

zl

3AUTENOULTIT U U UA U @09 (Second-
order confirmatory factor analysis) #2504
TUsunsy Mplus (Muthen & Muthen, 2017)

TagLnaaNNSUSELEUAUADAAR DIVBILULAA

v
N A

1991 Anleanens (X2 msmeramdase (df)
dadesniwyiniu 2 fvllinsgaumunaunau
W3guiieu (CFI) dA1unnniinnu .95 (Hu &
Bentler, 1999) A1sInAdidoLadsvoiAIAIy
unnm19laeUszua (The root mean square
error of approximation: RMSEA) A 1411A731
.05 KATAITINVDIANAE NS IA0990d U
fiwide (Standardized root mean square residual:
SRMR) fiA13nnn31iniU .05 (Browne and Cudeck,

2%

1989) mnlunadsliaenadosivtoya 137y
zandunisusulumaniudvdususvuuy
(Modification indices) auninlunavzaanadod
v v a v = & o Y &

fudoyaiBeUsedngdadunangunansliiui
LA 03il0lANATATILATIESS FIN19IATIER
p9AUTENaUNEUduS AUl ddydnualnig
adalun1siaue aely oAU lafingeiy

YA 2 o

lumsiiauedeys e muadayanualild

Y

= = =
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NAN15IY
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adenad s v guseA vl saud Ny
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v
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aafibataualiunda §3dedesedarniuves
w5 eiledvelundazesdUsznauvesaany
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WeufdRnas Toun anuaulaluuszinuanin
fiona mssuitelamaningiiennia uag
nsdadulanglaveyauazdanuiviayeuy

a

Usznoaunig 40 U9A101Y LA8NaIINTLaUS

v Y

AORVMTIAnAIMEITNTInAFUAINE ARy
39 v bibalAsasladnANuRsEuTNABEN N
a o v o oA a P 9
Qmmmﬂmmuums&Juwﬂimauma 32 U9
AN0NY F9LT18aLLDUAVDINIDE1VDAINIUA L

anuaulaludssifiuanmgfionnia
(379U 6 U9)

Fuauladnwfanssunisannanseny
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dusunindagtuifuifuuuaainAisueuuy
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Fudrinswnlsidudesunfvesns
Mnsineng

nsandulanielddayauaziinaiu
Sutinyau (F1uau 11 da)

duszdnlilawddmnndudunensns

Suardoideiylaiuidoifaed
14ldog

Y

2. WaNsATIIERUANAINLAS BeiTo TR
ANuAsErinseanIngienadmiuiniseu
eI GEHG N

nsATIRaeUAAAINYDLAS sl inAIN
asgninseanmgioniadmsuiniseuseeiu
TsguAnwiaiunisnsiaaeulunuaIuns
Failevn araniies uasaunsudilasaaiig
TeasBunTomanInTIIaeUAM NN

Anunsudaon
Jideldhdaomd ldimuduly
ANIUN1IATINABUAINATUTALATIAT199T0

NIINUATINIU 5 YU NTANUTEIPIRYATY

e

157ALAzUSELAUNANITANYT AT1UIRINYD

)

n1sfnw duAnemansaningiiennia way

AUAIINADY LINBATIVADUANNINAIUAIY

f1919 1

KANTITIATIEVIAI T UYFNAA DN Y

asudailon el vsinadinnnufaiui

Y a v

Forauie 32 dedauaenadesiuden
BaUFTRNeAATeMuundu Tnsderanm
fananidainviininugennaed (index of item
congruence: I0C) 8¢, 51714 0.75 - 1.00 R

ad Yy

ansndlUldle lnegnsmandiideiauowuy
TSuuiadnuasdoruresusomeanuiteli
AeruAnnnudlanazulanaminglansaiv
1N

AMUies

MNERBUTUTaMAMRLAWIEN
vosnsanndiuds §Isedniundeadleilily
Wudeyanuiiedediuiu 1,038 Ay du
TnideussRudseufnuiauszma nlsasey
Tud I ad Y nIUANENTIUNISNISA NYITY
fiugnu Tagl$38n1sduegnadne ethdeyau
inseRanuiisawuuaenagasnslulaglden
Fuuszans weav1vesnseuuna (Cronbach’s
alpha Coefficient) Tagnu71 paAUsTNOUI
3 fuflenanuiiiosegfisening 801 - 877 B
firnufissnunasin1siatsudulssans
LeaN1UBIATOUUIAT Ao AR ausing1 .80

ulU (Kanjanawasee, 2017) #am1519 1

. Cronbach’s alpha Corrected item-total
29AUIzNaU
Coefficient correlation
1. mwaulaludszinuaninglenne 801 416 - .649
2. Mmssuitadgymanmgieinie 877 356 - .610
3. mssindulanielddeyauaziinnu
o - .835 .335 - .649
Sutinweu
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AMUATUTILATIEENS
Fadeldundeyasndedsiidung
31U 1,038 AU FUTLASIEV AIIUATILT
1A5983574 (construct validity) laglanisiasizn
aafUsznoudsdudususuiiaes nan1s3nen
NUI1 LUAan1STAAIINATE Y AR B NN
afionadanunsudadasaing lngan X’=
246.066, df=212, p-value=.0542, CFI=.998,
RMSEA=.012, SRMR=.030 § suanslefiiuin
lpanisindanuaenndesiutoyaidelsedng
dwduthmidnesAuseneus 3 §u

danuuans1eaiuuazdaunnen9angud

ognildsd Ay NIsadfnszay .05 ol

v
° o 3

undnesruszneunnsgu (B) vesesdusznau
Sudiufians nut enthmtinesduszneuanmssIu
voshuusynmiioddyiisesu 05 Tnesfuds
Afvminesdusznevgedn Ao arwaula
Tudssiiuaningionnia (B=.871) sesaeun
loun nssuidedymaningfionniea (B=.833)
dudutsii fdminanuddyesiian fo

nsdadulaneldveyawazdanuiuinvey

M99 2

(B-=.485) Taeiauusivai fannunususiu
A Uluean1STAAINUASERT AR BEATIN
alonAUszInuTesay 75.9, 69.4 uay 23.5
AUEIRY FsanansaimuatminosAUsEney
YaIAUnTENd N oanIngTo1nialelu
Fnsrdau 2:2:1 auaeu lussfinanis

AnsevinsAdsenouidedudududuinds wut
Aimiinesdusznoumsg YRR TN
Tedd i sz i .05 Tnadauusi fvmin
pIrUsENaUgIEn 3 dduusn fie D6 (B=.822)
s09a9u1Ae D3 (B=.806) uay P7 (B=.797)
Tnesudsinaniiinnuuusususauiuluna
nm3iannunsgnindeanIngienausean
Youay 67.5 84 63.5 Tuvaeidauusifumin
psAUsEnaUsgn 3 drduusn Teun D9 (B=.
074) D10 (B=.113) uay P13 (B=.143) 1
fuUsimaniiiiruusususuiulieanisin
ANuAsENTndean o nAUszuI oA
2.0 &4 0.6 TneanduuszavdanuuUsuiusa
909 D9 waz D10 lfeddyniaadffisesu

05 518a2L08ANINN51 2 wazn nUsEnau 2

AIAaAHANTTIATITYeNAUsEneUNEuE A an1TIAnIun sEinsaan M) de1n A

. o Residual
29AUsEnaunan ,
. . B SE t Variance R
29AUsENavYRY
(std.)
ATIATIEVRIAUSTNBUBUA UTIEDS
AMUATENTNARENNYNBNA
Anvaulalulseiiu
- 871 012 75.674* 0.241* .759*
anngiennie
ns¥ushetaym
- .833 .013 62.408* 0.306* .694*
anngilennie
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Residual

29AUszNOUNAN
) . B SE t Variance R?
29AUsTNaUYaY
(std.)

nsanaulaniglaveya

- Y - .485 .067 1.277* 0.765* .235%
uazdausuRageu
mMyasziesduseneusuduiinis
anuaulaludszihuanmgiennie
1 697 .019 36.274* 0.514*% .486*
12 .529 .026 20.046* 0.720* .280*
13 755 .016 46.670* 0.431* .569*
14 A72 .016 49.208* 0.404* .596*
15 .385 .028 13.881* 0.852* .148*
|6 .582 .022 25.882* 0.661* .339*
nsiuitsdomanmgiionnia
P1 778 .016 47.891* 0.395* .605*
p2 .683 .018 37.994* 0.533* 467
P3 764 .015 50.869* 0.417* .583*
P4 437 .027 16.026* 0.809* .191*
P5 414 .027 15.544* 0.829* A71*
P6 .532 .024 22.442* 0.717* .283*
P7 797 .013 61.738* 0.365* .635%
P8 778 .014 53.932* 0.395% .605%
P9 272 .030 9.043* 0.926* .074*
P10 .186 .031 6.063* 0.965% .035%
P11 .183 .031 5.976* 0.967* .033*
P12 564 .023 24.453% 0.682* .318*
P13 .143 .031 4.615* 0.980* .020*
P14 .620 .021 29.232* 0.616* .384*
P15 .343 .028 12.099* 0.882* .118*
nsandulanelddeyauasiinnuiuinvau
D1 .679 .019 35.618* 0.539* 461*
D2 751 .016 47.144* 0.437* .563*
D3 .806 .014 57.816* 0.350* .650%
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Residual

29AUsTNaUNAN
) . B SE t Variance R?
29AUsTNavL DY
(std.)

D4 651 .019 33.919* 0.577* 423*
D5 706 017 42.093* 0.501* .499*
D6 822 014 57.833* 0.325* .675%
D7 .425 027 15.529* 0.819* .181*
D8 .636 .021 30.070* 0.595* .405*
D9 074 .032 2.301* 0.994* .006
D10 113 .031 3.626% 0.987* 013
D11 267 .032 8.314* 0.928* .072*

)(2:246.066, degree of freedom (df) =212, N=1038 Au, p-value=0.0542, CFI=0.998, RMSEA=0.012,

SRMR=0.030

NKANITITEY AU Feaunsoazy
19 2 du Av (1) :NNSIASIEviBsRlIEnaU
Susuitaeshmiinuesesussnauauaszmiin
seanIngiiennia 3 au laud auaulaly

Uszihuanimgdennia n1ssusastavianin

piioma waznsindulanielddeyauaziinig
Sufiamou Snsrdmimiindu 2:2:1 Tnegan
Anmiinesduszneu (B) 2) lumanisiail
finnuaenndesiudeyalsUssintduarain

Twuuiailuldlatudnseusssutiseudnwile
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anngilenie

1
|2
p 13
Anvaulalulseiiu
dnmgiione 14
i 15
|6 P1
P2
P3
P4
P5
P6
ns¥uitatgm
- p7
anngiernie
P8
P9
P10
P11
P12 D1
P13 D2
P14
D3
P15
A D4
Asanaula
melddauanaziininy .
N D5
Suiinveou
D6
D7

| D11 rmo* D9 D8
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a9AUsENOUVRNUaAaudded Ay n19ada
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“AUBBUANDIMITUINAATIIAENIN 9 el
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“Fufiniinisusnaezeudiadud esgsein”
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D10 azdmugenndasnaunauduluinanli
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FuusEmuemndludnuasi i uywimd
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Iansvezaesnulugan (Janmaimool, 2017;

Vassanadumrongdee & Kittipongvises, 2017)
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Abstract

The objectives of this research were 1) 1) to develop a teaching set on writing basic commands
for the subject of Introduction to Programmable Controllers with MIAP learning process combined with
game-based teaching 2) to find the efficiency of teaching and learning management on writing basic
commands for the subject of Introduction to Programmable Controllers with MIAP learning process
combined with game-based teaching 3) to compare the learming achievement of the learners before and
after learning with the teaching set on writing basic commands for the subject of Introduction to
Programmable Controllers with MIAP learning process combined with game-based teaching and 4) to
study the satisfaction of the learners with the teaching set on writing basic commands for the subject of
Introduction to Programmable Controllers with MIAP learning process combined with game-based
teaching. The sample group of 21 2nd-year students from Programmable Controller subject of Mechatronics
Department, Vocational Course, Nakhonsithammarat Technical College, in semester 2 of the academic
year of 2019 was selected through cluster random sampling. The data gathering was conducted by
instructional package, specialists, worksheet, job sheet, pre-test, post-test, practice tests, and satisfaction
assessment. The data were analyzed to find the percentile, average, standard deviation, and t-test.

The results of the research showed that 1) the teaching set developed was of good quality at a
high level 2) the efficiency of the teaching set on writing basic commands was at 83.93/80.36, which was
higher than the 80/80 threshold set 3) the after-class tests were higher than the pre-class tests scores at the

.01 level of statistical significance and 4) their satisfaction with teaching and learning was at the highest level.

Keywords: Instructional Package, Game-Based Teaching, MIAP Format
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Abstract

Individuals select learning resources based on their goals. These resources can enhance
student teachers’ knowledge, skills, characteristics, as well as attitudes. This research aimed to
1) determine various kinds of learning resources that student teachers majoring in Elementary
Education use for self-development upon entering their teaching professions; 2) provide guidelines
for pre-service teachers on the effective use of learning resources. Mixed-methods designs were
used using surveys and focus groups. Research samples were the fourth-year Thai student teachers
majoring in elementary education. The samples were divided into two groups: 1) the survey
questionnaires; and 2) a focus group discussion. The data were analyzed by calculating the
percentage, mean (X) and standard deviation (S.D). The inductive content analysis was used to
analyze the data obtained from the questionnaire and the focus group.

The main findings revealed that: 1) Online educational platforms (e.g., YouTube, and
social media) were used most frequently by student teachers in their self - development.
2) Libraries were very important in providing educational resources. They were community hubs
that created events that hosted experts whom student teachers can learn from. Interestingly,
these teachers suggested that schools should provide co-learning spaces where students from

different universities can come and learn together.

Keywords: Learning Resources, Student Teacher, Elementary Education, Teaching Profession
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Abstract

This study aimed at investigating freshmen’s expectations and requirements in order to
develop the instruction of English foundation courses at the undergraduate level. Research data
were collected by questionnaires gained from 568 freshmen of Rajamangala University of
Technology Srivijaya (RUTS) in the academic year 2019. Data analysis employed descriptive
statistics: frequency, percentage, mean, and standard deviation. It was found that (1) freshmen’s
expectations of English foundation courses were at a high level; instructors were most expected
(X =4.03), followed by instructional materials ( X =4.01), instructional practices (X =3.96), and
instructional contents (X =3.93), respectively; (2) their English usage requirements were also at a
high level; conversation (X =3.87) was most required, followed by writing ( X =3.84), and reading
(X =3.78); and (3) to inspect differences among means of the eight groups of freshmen’s
expectations and requirements via inferential statistics, a one-way analysis of variance (ANOVA),
the findings showed significant difference at the 0.01 level among means of their expectations of
instructors, instructional materials, and instructional practices, but not instructional contents.
Further, differences among means of their English usage requirements were not found. In
summarizing a key finding of the study, overall freshmen’s desires showed that a greater focus on
conversational skills relevant to real-life communication should be advised in the instruction of
English foundation courses.

Keywords: English Foundation, English Usage, Expectations, Requirements, Study Fields
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n13deY wazduAInsTUMIaey uslinueauansegalitedflududemnein vaiinudonis
Tinwdsngunniuldnuirnuuanaegrsdiduddgyusiodala asunan1sidelulssinuddgladn dndnw
dnlugfienudsrasdlfaeinamdnguitugujatiuinuensaunnilayn s tosiunisiadedoansly
anumsalasslinnty

>
iy Y &

° ° v [ (2 v 1 a
ﬂ']ﬁ']ﬂﬁy! NWIBINE BWUFIU ﬂ’]’ﬁ‘l]ﬂ’]ﬂ”lﬁ]ﬂﬂﬂﬁ AIUAINNI AIUABDINTT NGNEAIUTIUY
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unin

38 oansluAnisswil 21 Tuirdou
shomeluladiviuasfe dauanympilanaiunsa
WeuretistldetazmnuazniEiugunsol
ddnnsetindUsedvnmgs nmwdengulugiue
A1w181na (English as a Global Language) 34
fanudndusenisdoansszninmaiiiedlan
AR 01971 warTwusISUA LANF 19/
(Crystal, 2003) FfAfiaufeunwsanguiu
pg 19t unauisus wazdoyav1ians
¥og1ani1eas drewmnivssinelnedels
AMUAIAYAUNITITEUT N1wIBaNguaN e
Favgiiuldannszuunsdnunfidmualiing
Inn1siseun1sasuInINwIsengulundngns
nsfnwmnaziutu waglusedugau@nunily
ANUEAYAUTINYEAUNIAIINEINTANIAY
awsanguuesdiFeulunnnguanii Lite
nanAuli dSansd@nwiseavunminedy
fifnenmiunusnquiisameiiozidiglan
wisnsutsduiionu it luanesuuaay
91T UaraNIaATITIneg ludnuuaaiy
Wuunnanilaegfivszansnm

w1 Ingrdemalulag vunan3ite
(u15.633%8) HuBnuilauninedeiliany

v v

Aty AvaNTIOUE MUY ILAETINBEN1IE0ETT

o

‘Uaﬂ@: 138U (Rajamangala University of Technology

Srivijaya, 2018) ANUuUAAMANBULUBIUUINR

’
=

pusnanwal Ae “TinvenI1Ta0a75 1982918

v a aa v

UAUR” WHUNSNARU TR Uns.A3ITY 90

v v w [

nangnsdeliaudidyiuinweniwdangy
waznanauliddnsanisfnudaussausinu
mmé’aﬂqﬂuszé’ummgmﬁtﬂaawaﬁamm
Foansveamthonuilussiuraasuiunea

wazdamnuas sulunisdsanisdnwala

UnNANWINNNENGNTILA 0IAD UK TWAUTTO UL
AUNWITINElAENISIITUNIVRdR UTREY
1193571 (RMUTSV-TEST) Gﬁama‘f‘: UN3.ATITY
Jsatuayuiedosdeuazunasioussing q iile

WawwinwenwunwdangwliiugiSeuey
e lnsamznsidssuumalulagansaune
fviuaied swnneanuazaandenisiouild
og198aszandu dvtsnnsldszuunisdanns

Pl [

Seu3 (LMS) TunisdanisiTeunisaeunagnis
$nd lusunsuilneusuntwisangueosulall
d5a3U (Speexd) Ll alin@nwilaflninue
AYTINGUUAENAADUIATTAUAINAINITANA

ASINuRIUTZUULAMIBAULEY

v '
] -:4

ieiiedoafoiugud uns.a339y 19
fudumsitewanngiFouliivinue e
MwAeNsIvUALEISsUNrangnIfasfnwm
nasATNwSsnguitugIu (English Foundation
Courses) Fadunguiviisigesjmnetiteam
wnwgaunwInazn1sd eansi snduludin
Uszdniu AseuAquinwenisila nswa n1seu
wagnIsieu ATuN15INNISITouNISaU
meldndngasmnaindnwiialulaesisiuou
mireAnuarsuindusniuiiuninede
fun e uns.a3ide Setmualiingg
U%’uﬂqqﬂq'mwismmmé’aﬂqwﬁyugmmu
5a‘umiﬂ%’wgﬂmaawmam%ﬂﬁﬂmﬁ’giﬂ il
U¥uLd sunaziaunsedn i anuiuadie
Wigauiuan kA oNLaE Ny eI ITeY
Wasuuvadly

Tun1susuUs e auImangas
WaEN1TIANITLTBUNITADU %Taagdaefm“iyﬁ
uminendeliaisuesdm Aedeyaiiazyiou
NELTEY Lﬁaﬂmﬂsﬁayjammﬁuﬁwmwﬁwﬁm

dzdruaud Ul n1sTanisSeunisanu
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MOUANBIANNABINTVBR] S BulABg 1IN
(Richards & Rodgers, 2019) TagLan1ns el
NNSIFEUNITADUNIWISINGYILAVUNING G T

Seunangngududeinnisiseulutuiseulag

D X

£ o

fifaouneiiuguadinaiinasennnudusalu

Y

nsiguin1wdang (Piriyasilpa, 2016) #3ely

vy a

UszifuguuuuitaeuitazdeamdnduliiFou
aunsaianTinvrauilieglussiuiifiome
FON1ILTYUS N1W1INUILAUNNITNYIRY
laglanigyinesni1sideu (Benjarattananon,
2017) Msfnwdeyannufaviuaingiseuda
dodudnniundeadioddyiiazdelvdnnis

@ '

SeunsaeunwIsIngwlulszhuddgsig 9

o

t%

TAUMUILHULATABAAR DINUAIINADINTT
v 1581 (Richards, 2017) satfy n1sAne
anumeiaazanudeanisiadugaisud
YoM sHALINITIANIsSeun1saeu Wunsvi
anuitledsdifSouusisaun thlugnisdnass
HemilmnzauiudiFou uazdandTouiaiiou
naywaddniiagdaglinisianisideunisaeu
ussauadnsanaziiulluiiamadeaduany
ABINTHS Y
IngUsTaeAn1sIve
1. ilofnwAnunianisvnunsdnnig

Foumsaeuinnmundinguituguvesindnw
Tl

2. W e@nwiarudesnisdunisld
mmndinguitensfnedeasvostindnuln

3. i elUTsuisuauAIAnTai
N15TANITLT BUNITARULAZAINNA DN Y
Mwdanguuesindnw lnilagduunaiunay

ANUNIVNENN

NSAULUIAANITITBNAZITIUNTSUR
Heatas

1. nMsinszdaaudesnisiilawaun
ANGATUATNITIANISITIUNNTHOY

nangns (Curriculum) Mu1889 WK
W3 0NTaUNISANTUIUTE95183 9% 9570 T
NSEUILNNSAAE BN DM LAT TREFUUNIS U
Lﬁaffmuﬂaaajl,mumiaaumuLﬂmmau,az
TnaUseasa (Richards, 2017) 1ay Rose Wag
Galloway (2019 as cited in Mickan, 2013)
asued nanamsiluwvasiudeyadnduldlu
nsdan1siSeunsaeud sssnaudae e
a1325183arIULUUITNNTaU nangnsas
doifunseuiieldsnsosdduiionsnedn
Aadening esflouazAanssunsiSousiie
dlUTFlunsiSeunsaeu wWievidlinissnnis
Founisaeutusiussluagradusyuuayi
umsgu wagthlugnsuuaeunieannly

Avule M3l Rose wag Galloway (2019) 5y

v
o

Seudfedusdusynauiiugiuresnisiau

e

L4

MANGATLATN1IINNISITEUNTADU NTIATIZY
AIUABIN13YBIH LT 8U (Needs Analysis) T4
WisumilouaveFowiansiaumdngns e
AnuFBssveariseuasuly ndngmsises
Fndudosuduidsumuludie vauedl Brown
(2012) uanspwAniuIn Fisoufedunisly
nauveslduladrudelunisdnnisAnu
foyaangiFouazdoniluuszneufinnsaniie
fiannmstanisiounisaeusaeass uanani
Richards (2015) nd1331 Yadedugiseudiody
asrUsznoUdAyfidwwadonnudnialunis
TN IUNITADUNIWITINGY LY ULAEINY
Richards (2015 as cited in Nunan, 1988) sl

AUAALALIN NISIANITLSBUNITABUNIYY
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danquliduszansnnazsasadadaiaunf
wazAuAIAnTIvesE 1S sulunsoudunis
fvsanveuiwniiemiiarldlunisdanisiseu
N15a8U 5 L3RR azANE 1UTAINAIANTS
w3eAudsnsiivarnvane Jeyasiiunim
Foamamanisaduussleniiensnaunusie
WauIN13InNIsEsunaauliilauILIzEay
fudiseulsmluogned
2. AUAIARIILAZAIIUADINITVDY
KI38uiUn153ANISTEUNSHUAYIBING Y
N3ANYIAIUAIANIILAZ A IUADINTT
vosffiFudunidlunszuiumsiinseviany
Fosnsdadussdusznouiugiuresnsimun
wanans g Piamsai (2017) laudiuiinis
pszinnudeinisiaeanizduianssudily
Tuseindadududdyfieedelinsdans
Feounisaeudululudnuaed wmuisaudiu
3oy Beluninfudoyamardduiovaiion
nszanfiagdasasiouliiiuiinisdanissou
n1saeuaIsanauImIeud ladgymiludiule
AU Han15398909 Armagan, Bozoslu Lag
Guven (2016) AUNUINLATIATNNANGATUAY
anmuIndsuvesienssuiig esonisinld
mwSlaidulunuiinAnsennsiaants
uen9Indl Toyaariieunndisoussliaou
aaiuIi3suaandedsladudgluin
a1ty AUl Obeidat (2020) nusfn@ne
Tnsivesuminerdouianilduuseinerasuny
Apndslisednnniwdanguyatiuinuwe nsly

Mwuian1sdearsuinninanuiaiuliensel

WWULREIAUNUITEVY Al-Jamal tay Al-Jamal
(2014) A5y 1T pudulngFosnslnion
Mu1danguy wiuinuzn1saunuid oans
FadulUfiemafienfunmidenes Poedjiastutie
uaz Oliver (2017) finuindiSeudeinnisisoy
awssudusiensiayalilanouii sz
AMULLTANA NN ¥30N1TANYIAINAIARIS
vouinAnwlned dunulusuideves Casta

v A

waz Flores (2019) §anui1a s Agyfivndny,
Ineaaniseingednnwsinguae Aeevinli
nuosazaaReLdunTSinguldfay uaed
Usziiiuisafuanmnundeuiivsfouses e
AaN1IEUIAWINEY
ﬁmimﬁaﬁmLﬁummg'ﬁmmmuas
ATeRABITes Fesagumnuliindayas
AU TILazANARINvessuiendy
wilslutladedfysenistauinissanisnseu
N15E0U LYULALIAUNITHMUINITTANISIT Y
miaaﬂﬁSmmmé’aﬂqw‘ﬁugmisﬁ’uwﬁwEné’a
FeagdodlimnuddnyiufiFounnguanuiin
iesanngiBounsaznguenafinnuaavivie
AudaINsAumneeule

3. NTDULUIAANISIY

ATOULUIAANISITYNAIUININAS

PO £ Py

NUMUITTUNTTULAL LT TR A Bada il
Amuaveulalumsasiaaealeauidely
Usziauniswauinisdinnisifsunisaeu
awsanguiiugiuiifinnsananuaan ey
AINA 89N15Y89E LT Ul TILUNAIUNGY
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awusenau 1

NIOULLIANNITHAILINITINNITITYUNITAOUN 11890 WA IEAIUAIANIIAZAIINADINITVBIEL T

~

AU sAu
fianusnu N\ faUnu
/ﬂ WA \ UnAnwlul x

'JVN 2 — 3 AUARNNS

- 1onse3mn (8 NuEIY1IVT) - Msaunu (fe-ne)
Y
- NINssuNseau . Mseu
& Y \

- 919138 @0U . y - ms@eu

doua ?{”aaﬁuauu Adanguiigy

y A J
JuuAnanie LAYAISUSANT LAEATANERAS LasN1SUTEU

1. AUAINNTT (Expectations) Mnefa
Aumaniesindnulnlfidldenisidounis
aauiwimmmé’aﬂqwﬁugw

2. ANBINTT (Requirements) MNee
AnudsansvasnAnw e fuinuenisly
mudnguiiionsindedeansluiiauszsiiu

3. T30 198Ingui g (English

=

Foundation Courses) #1104 5187%10191
é’aﬂqwﬁugmmaa uns.@33%e Fensidendsd
mnuadnwilulsziiunisdnnisissunisaou
4 Yszisiu lun (1) femsedan (2) Aanssu
nsiSeuntsaey (3) 91915 aeu waz (4) Fe
wardsafuayunisiFeus

4. M3lgn1w189ngw (English Usage)
vnefis mslénwsainguiiefinsedoans 49
fmun@nuilun1sideadaiisiua 3 fu ldun
(1) AUNITAUNUN (2) ATUNITEIU WA (3) AU
QUETY

5. NguaIY13Y7 (Study Fields) nangia
naua1v1Iv1vesdndnuilvg uns.a3idy
UszdnUn1sAnw 2562 91uu 8 NaUAIVIN

oA UsMI5§3Aa Feanssuenans nsvieien

walulagarsauna Inerdnans Ussana

dnaunng wavan1tnenssy

F/ANTUNITIVY

1. Uszvnsuaznguiaeenan1sivy

Uszrnsauideadadvszneudae
UnAnwlnlves uns.a3 3ty Yn1s@nwn 2562
919890 eyanndinduaiuivinisuazanu
nelou Tauaviun 4,614 au liud uns.e33de
@99a1 3,017 AU TNEINUAUATAS 5ITUIY
1,160 AU KA INLIRATI 437 AU taglusiu
tnfnwainnndnguiiensdeasaina
AzAaUmEans (@3van) @193 18189na Y
\on3deans anrinenmaniuarnalulad
(WATATSITUINY) BATAIVITVINIYIDINY
W 9n158 0a15UIU1 A Ine1denislsusy
Lagn1svieaien (n5a) Lﬁaqmﬂﬁ’nﬁﬂmmjmﬁ
Juddnwnwdanguduisien dmuangy
meg1alagldgnInisAuinuuInUsE¥INIUes
Yamane (1976) fisgduanuideduiosay 96
lvuinngudieg1ediuau 551 au 143538y

o8 1auuut Ui (Stratified Random Sampling)
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AndadiunguiiegreniuduIuindny
Tnailuyneoe iﬁﬁwuauﬂ&juﬁ’;aﬂ’mmuﬁwm
568 AU lALA UNS.ATITY INenunEITan 345 AU
INYUVAUATAITIINIIY 165 AU LALINYUUA

759 58 AU

G

2. 1asesianldluniside

v

AIT8TUAUANYIToYAINITIUNTTY

a v )

LAz Ui Te A vt e s muadunseu
LWIAANITIVY Mé’dmﬂﬁ?uﬁaﬁmumi’mqﬂizmﬁ
nsItenglanseululAaladuIu 3 99 uay
vﬁ’wLﬁumiﬁﬂmgﬂLLUULLaﬁ%m'ﬁa%'Nm%dﬁa
115398 S munliies eeilonldlunsise
Juwuuaeunau (Questionnaires) §1uau 1 40
Usznousie 4 aeudndsy duoluil

pouft 1 @ufausudszannsenans
WUULaRNABU (Check List) 911U 3 98 Ao LA
Auzfidaia UselanvdngnsiAnw uagiuy

° ° o

Jeuszyfnoudiuu 1 4o Ae anv1iundidngs
Anw

moudt 2 Wumanudsufiussiuanu
manTsvesdndnulndiifsenisdounisaey
sw?mmmé’anqwﬁyugm (Rating Scale
55gav) 91u7U 55 18 wuaudu 4 a1u laun
(1) Wem518397 (2) Anssunisiieunisae
(3) 1975805 aRU wa (4) domsaou ﬁdaﬁfuauu
wazuvduseus

moudt 3 Wumaudsufiussduanu
#oan15ldn1udanguid ofinsod eansves
AnAnwilng (Rating Scale 5 S¥éiu) $1ua1 20 U0
F1uu 3 au laun (1) nsaunun (Aseunay
msﬂmazmmm) (2) NM997U Way (3) N15LUU

moudt 4 \Huemudaiuasdeiaueuuy

ya97n@ nw1lni (Open-Ended Form) 7 {8

N199ANIILT HUNITAOUTI8TYIATYIBINE Y
WugI
NEIINATIILUVABUDIULA AT

[

Wedndauuasuniuatuielilldeivigy

o X

$1U2U 3 919 W1IUIALT BanTaTl DM
(Content Validity) laan 10C winfu 0.93 wag
UFuuseudalauawuy Laddniuuuaauay
avvauysallunaasldnudnd nuiln
Dnnsfnwn 2562 7 laildnqudiesig 30 au
W ORIWIUNIAIAIIULE BT (Reliability) Tne
Tdgmsdudseansuoavh (Alpha Coefficient) 16
Aranuid esfudiuaruannisseivinim
Ssnquitugnu Wiy 0.99 uazanudeanisly
Mwdanguiiienisdeans wiriu 0.98 ndsn
fufsdudunafuteyanisisenislusses
nanfifivue

3. maiusausaudaya

H3Teandunisiiutoyalnednds
WUUFDUAIUAINTIWIUTAAIUNG UA 19819
Tavanua 600 ga ldmnane lumansdng
7l 1/2562 uazfAnsoynainsanzay 1 v

Weldaugiemdslunisiiudoyanazdngs

PR Y

wuuasuamAuliyg 338 laguuvasuaiuaty
auysaliildFuAuuszneulude an ams a3t
497A1 345 YA INYNYNUATATTTINITIY 165 YA
WaEINYUIARTI 58 Y0 T 568 40 (A
Hufesay 94.67) vianiuiahuvuasuny
faunlUinsgitoyafeiinemieadn

4. Msdazvidaya

(1) Yoyanislszvinseans baun
e Az dann UssLavmdngasiidny uag
aMiniidnu Tinneilagldadfdmssaun

(Descriptive Statistics) TAlA N15LANLAIAIND
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(Frequency Distribution) Lagn1511ANS DY
(Percentage)

(2) NausiiusEAUAMNAIANTIAY
maL%‘aumsaaufjmmmé’qﬂqwﬁyugwmaa
UnAnwlnd wazarudein1slon1wsingy
Wen1sdeans SinszdlasldadfAdanssaun
(Descriptive Statistics) lwn Atade (Mean)
LLazdauLﬁmmummgm (Standard Deviation)
wdaarunuielagmuna1ed oliidued
dweinazuuy 5 sedu dall

AZLLWRAY 4.50 - 500 Vuned
firnumans / famsioanis inniiae

ATLUURAD 3.50 - 4.49 Wned
fanuAands / anufneenis 1in

ATLUURAD 2,50 — 3.49 Ve
fdauanwis / dauneenis Uaunains

ATLUWRAD 1.50 - 2.49 e
fmuaands / daudesns tee

ATLLWRAY 1.00 - 1.49 el
firnumans / dausioants desiian

(3) ndanldanedsnavdrndesuu
mmgmmmmuaaummauﬁ 2 LAy 3 uan

deyaliudnnguninaivigvessiseu

f1919 1

WU 8 NqNA11IYY wavldadAlgeeuuu
(Inferential Statistics) A® A1A1ULUTUTIU
(Analysis of Variance) ievindeuAIAALANGIS
yosnalsziduauatan i daeni1siSou
N1980US18TY1N1WITINOY KALAIIUADINIT
Tdnwsanguiion1sdoans nvunaA1AIY
wansinsegnalitudAynieadnlifiseiu 0.01
@ AuAniulazTolaua LU VY
tnAnwilmidldnnuuuasunmneud 4 e
I dudeyausyneunisimuinisdanisseu
nsaou 1¥n1sTinsziuuudang mdenn

(Content Analysis)

NAN15IY
v o o =g ' a o
1. deyanaluvesinfnenbal wnivende
walulagsvusnariide
nMsUszananatoyaiuUsEAINsAans
YINFUAIDY TUUNANL LA UTLLNNNSNERS
NUATANITANEY Lanedayaninisne 1 uag
TWUNAUNG UANVNTYINANYY LAY 0YA

FIR1519 2

v '
a

doyavialuvenindnwlua Un 5iny) 2562 Funm g Ussianvangns uaeiiuisnnisiny

LWl Usslanvangns

AUNIANITANEI

ANEDA ¥y | wlds | W | 4-67

o

Wigulou | 594 | @wan | ues Ase | 57y

Frequency | 199 369 | 568 416

152 568 | 345 165 58 568

Percentage | 35.04 | 64.96 | 100 73.24

26.76 100 | 60.74 | 29.05 | 10.21 | 100
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Toyarnaluvesindnwlnal Una5finy) 2562 SuunmunguaIvyIvIiany)

NENaIV1IVIVRINANEN
A Z
qu(':" 3’2 = hSCN ey
s r = = S e T
@ = c c = 3 © c
« T < < [\ g & €
U‘“V < 99 39 l/(: ‘? how a
ANEDR e = & & © & 2 =
c i = s 0 © = < EXt
= "& =) FeN G I = o)
w & 1= S = o = s
pm] © = c o c g )
o @ E @« g ERA g
_1}5\’ % = o [\
= S
Frequency 186 102 81 58 46 35 30 30 568
Percentage 32.75 17.96 14.26 10.21 8.09 6.16 5.28 5.28 100
M1574 3
AIIUAIAN T IUNITINNITITEUNITAOUTIEIVINIYIBINGWLg IUVeIINANY) [Yal
Wan fAanssy 819158 G0
N S783%1 ANSaaU Keou NREGRY
M SD. | seau | M SD. | szau | M SD. | szau | M S.D. | szAu
568 393 0.72 N 3.96 0.73 un 4.03 0.76 11n 4.01 0.74 141N

2. AIARIIAIUNITIANITITBUNITHDU
neATaSinguiuguvastindnunlval
Han153IdenuingUIzaRde 1 wudl
UnAnwluidanuaianiwen1sinnisiseu
nsaeuiriniwsanguilugiulnssiueyly
sefuNInTe 4 A1 uanskanTIdesme 3
NATN 3 Suunaruaaniseeniy
4 Fw asudoyaunsnutaiausuusfid @yl
2.1 enuerandadud emsein
(M = 3.93) Idun i oyl imanzaniuanug
ﬁugmmaarzg’ﬁau ATBUARNVINBEAIWINNGATY
waziludselenidenisiinueanugluldly

FInUszanTunarnisvinaulusuian 1 eun

wrazsedniligdeuiutarfasgsduls
ANYINNIEAUAINNEINGE
Fol@uoLuzLR I ANNUIN A25d s
Vudsuidemlfmunzanfunsidousssy
uvingndelsundu udliasiadundnne
wazhensalanniiuly uarduseiuanudesnis
T aouyaiudomiliA sadasiuinuens
aunnisnduseddifionanedeasluiinass
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fudedlnddmliunndu delauonuzaing ou
drulngnudn dosmsinidemsiedmnim
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awsanguiedeasiutinesdldunnty uae
azdessuoanideuldlvinntuniniudie

2.2 ANUAINRTIATUAINTTUATADUY
(M = 3.96) l&un Aanssuiisjafunsiiniinee
AITAUNUT N1587U NI EY ANANYI LAY
Lgnsal nsduasulvilSeunnauladdiugy
Tunsinldnndnguiedearsluaounisal
wadlounds mavsanssuiiduadulildounsal
3dnvseindiieliniinwenundae

Folauanugfiadynui deanslidl

a

AonssuluduFeuiijadunisiniluasyauio
wdnduliiiFouamnsaaunundoanslaase
fAanssuiduasunisinaunuldmeuidu
awdangulivostuil el 13 suduias iy
mMwsangui snduszdeddludinuse 1t
wazn1svieuluewiag feensivdaanssunig
Anldnwifiodeansueniesssunseiianly
muissutesiiuly uardesnshidasunansiu
Fowduarerdinguuuuladiunianislu

P

FJuseuliundu feansinujuinisldniwily

e e

A0IUNITAIANN 9 NINAIINITTILUURNTANTD

N Y a

Tusu wazdifiFeuuisselimnuiiuiinues
Fulinduansmnudadivluionsoumnse
Laigtulafiezdearseanly waziausnuzliuen
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Abstract

The objectives of this research were to study the causal factors that influence the scientific
literacy of student teachers in the three southernmost provinces of Thailand. The sample was 210 of 3rd
to 5th years of student teachers in General Sciences, Biology, Chemistry, and Physics majors with quota
selection by the proportion of each university from Prince of Songkla University Pattani campus, Yala
Rajabhat University, and Fatoni University. The research instrument was nine items of scientific literacy
test including three components as knowledge, context, and attitude, and the 42 questionnaire items of
factors that influence scientific literacy divided into four factors as attitude, motivation, curiosity, and
quality of life. Descriptive statistics and confirmatory factor analysis with the partial least square method
by PLS-SEM estimated were used in the data analysis. The results of the hypothesis testing from all eight
hypotheses show that only four hypotheses are supported directly influencing as followed: 1) attitude
has a positive influence on curiosity 2) attitude has a positive influence on the quality of life, 3) motivation
has a positive influence on attitude and 4) motivation has a positive influence on curiosity. Furthermore,
the finding showed two indirect influencing as attitude has an indirect influence on scientific literacy pass
by the quality of life, and motivation has an indirect influence on scientific literacy pass by attitude and

quality of life.

Keywords: Causal Influencing, Scientific Literacy, Three Southernmost Provinces
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Abstract

This research used a mixed-methods aiming to develop a knowledge management model to promote
learning management of Islamic integrated STEM Education for STEM master teachers of private Islamic schools in
the southernmost provinces. The subjects were 11 experts that were purposively selected for in-depth interviews
based on five conceptual frameworks: 1) elements of knowledge management, 2) knowledge management
process, 3) organizing learning activities based on STEM education, 4) integrating STEM education with Islam and
5) learning management design. The data obtained from the interviews were used to develop the model. The
model’s quality was assessed by using questionnaires according to the four standards: feasibility standards, utility
standards, propriety standards, and accuracy standards.

The findings show that 1. The elements of the model included the followings: 1) input factors including
people, technology, knowledge management processes and support from related agencies, 2) five steps of the
knowledge management process: finding topics related to Islam in the context of the area, designing learning
activities for integrating STEM education with Islam, setting up a knowledge management plan, creating a database
about STEM learning management that integrates Islam and implementing the STEM learning management plan
that integrates Islam and 3) the product including the learning management plan and activities of Islamic integrated
STEM Education. 2. The evaluation results of the model quality in both overall and each aspect were at very good
levels. The standards of utility and propriety showed the highest average. Besides, they were followed by the

standards of accuracy and feasibility respectively.

Keywords: Knowledge Management Model, Learning Management, STEM Education,
Islamic Integrated STEM Education, STEM Master Teachers
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