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Developing the Will of Young Children through Loose Parts Play
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Abstract

Early childhood is the critical period for
cultivating and enhancing important characteristics
in young children, especially perseverance - the
ability to pursue goals over time despite the
difficulty. Perseverance can be nourished by the
will, which is the passion that comes from
determination and striving to achieve goals.
Conscious and unconscious, children’s actions are
driven by the will. Therefore, adults play an
important role in developing the will of young
children in the right, appropriate, and their good
direction. Children leam from experience and
environment. Adults can establish a rich
environment with loose parts that are open-
ended materials in everyday use, such as nature-
based materials, wooden-based materials, plastic,
metal, ceramic/slass, fabric/ribbon, and packaging.
Provide space and time for children to participate
in free play under adult supervision, observation,
and engagement. Allow children to lead in play
while adults act as a co-players and use open-
ended questions to motivate ideas, imagination,
and languages. Furthermore, prepare big-sized
outdoor loose parts that can enhance risk-taking
behavior in young children and lead to self-

confidence and self-control, including the ability
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to solve problems and make decisions. The strong
will that is cultivated in the early years is an
essential characteristic for young children to live

and learn in the 21st century.

Keywords: the will, young children, loose parts play
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udunsvesimuinisiilugnsdulanas
msUszavaudnsalunisasiionseviidasing
Fausingluseduinlédniin (subconscious) Aa
nsnseuuudnludivieusiainnisan les
meannznisaseniniluiandguiedmaulna
(sleeping stage of consciousness) LT ULANDU
WeshAguduaing q soudadrunlusisne
WntediTassudiunisasdiensevillngondonn
Foan19N155U iUl aaslunsidukagideunuy
Aa6n3 9 50U Fadsmaraateieen 1 Hansiie
5U909519018 815ualAU3an wazyadnan
(Attfield, 2021; Spitalny, 2012)
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HEGEUMIANILUULeUmaYeS Na1ItanITiRILY
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Wisuadloungreunnied flovennnfouleaiu
aues wntdygveadnanunsaiaunlanuasu
Tulpefifedddie uwaduanlasuniswauiriuile

= @

izﬁumaﬂﬂw@wzgﬁu waziinazdnudnuee
wuiifugauanniu indsfedldsulenialy
msldsnsnsuaziielunisidaulm Sanseviniu
danndeusousn Awuiy WinvziannAusdnda
anuldanuanunse vinAIasisunseying sl
s warlaisnise (Ludick, 2013) ¥4t Montessori
I#5udvnaanaures Frobel AlsianudiAnyiu
daszvoninlunisiau neWmuigunsainig
n15Anw1 (didactic materials) nsvAunsidiouay

Ussamdudanie q lunsdrsia wiulimandisie

duAuaINNI15TUIRULEY (self-directed inquiry)
ﬁﬂﬂéjﬁllﬁLLazﬂﬁmJ:ﬂﬁuﬁﬂIﬁ] (Standing, 1957 as
cited in Sutton, 2011)

unumvasd mgilun1sdaaiuiandiug

ludnUguie

wasusludnaglasunsiaundiosinle
asdlenszihdasie o egeiale ldle wazfuludae
Aush mnUsiAnausnlunuiivh lwesiu
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goulsiiindu nihivesdivg Ae nMsatduayuly

< I a 159 i v & 14
wndu LIYUINIYAULDY a51sanunsallianle

el

WawANuaInsavasulaziTeudvinuelml 9
AIAULDY WAILIANAINTTLUNITERUSUN SO
mueaEoU MnnnUguisnalenialunisvias

o

#14 9 ey agvilidrdinduidnu asiile
lunwes waznisiiunualunuesrIangly
(Ludick, 2013) gionndaaifufi Steiner (1996 814
falu Attfield, 2021) lana1731 voinde 3-7 3
Foufrunisidounuusaznisiay daagillg
ﬁnmﬁugm@hq 9 lawA @115 ANdn ALennY
AaIsaindsing q Tidenues uazyames

AETaIfuNMIHRILANEIUNTTadiTaNTE T

Werlngynseyinisauveswueg 19y
falanazeldylianidisiy wallouansiuswes

M5 EUULUY (imitation) veaAnlasun1slioLTey

v
v o

wnagidlusalufanssutiy q ailevissn fatl

Alngdndudedalaegrnfundudamnnmigs

nsz9i 1WaUszaInsul dunaanegidila
(Ludick, 2013) 1esa1nmsi3ouiynesnsvaain
AATLININT L LATIIRsIUITeNsefURINTSY
N19018 WHuUsTEaMFUAETDI19A19 9 1ag
Usarannnistdanudnnioninudile fadu
Lﬁaﬁimmﬁwmﬁmmmﬁmaﬁaam’m%’ﬂ
AILNARLNAY AUNSERBSsU nAazTudu
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Wintedfuduasduduiisensual auddnuas
anuAnvesluglugiusdwandeniiogsoud
(Spitalny, 2012) L‘ﬁaLflusmg’m‘uaﬂmilﬁuimﬂu

Alugiifiandussundanswasivuluouas
gansnd: FeuanaiUadasEunisiau

Early Childhood Education, Faculty of
Education, Chulalongkorn University (2021) 39911

Ao “Ho 1Ay a3519” Walmwn1sAnvesnndgule

Y
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UtauekwInlunNsdLasuNITANLTE319855A
Wnwedian LazaNInge uAvnUguTaunsiay
WUUT ULy nelinsatuayuanagiazgunases Ty
msdngamsndlusuuaznanudslidnliaudass
Wunanlsisnimilsilus Jagtugannsnd (bose
parts) delufidnSenlun1wilve winunefa Jag
viodswosfimlfseudaludinusedrfu Midn
ansalgusznounsiauseliiadnia 1adn
suunsvidu d159 e Tu wdeudie sie Usenau
nonwen Lundiu wieoenwuuluil lae Casey and
Robertson (2019) wisuszinnganisadeandu 7
Usztan leiun Yansssuend Sandiviianls! wanadin

Tave Wlin/ wia 1§ Julu wasussadios

1

and 1 Tanganisadlundesganisndand

Daly & Beloglovsky (2015) A& 172731
gasndidudovaredia vaunanTanfivainvany
Town 17 widn wanain wia nszay Weathunldlu
RS IUAITAITDINNTINN A8 1WDlade

tﬁy a Y ¥ o L
waztodglianidrludisa wuamslunisda
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UYBIQANIIAE wonanil msdmslufiuiinng 9
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AMNENLNTAlUNTUTEE UANENTOURIRULeSLY

mssuiiefuanudea (Flannigan & Dietze, 2017)

A vgflugusfaivayunisiseuivenin
aunsndaiuiivenielusazmeusnoiaisfiiuly
fhegannsadusziandng 4 tilenszdumuala
Fodalrinladuda Sudes naass dum uay
a¥19as3AdesanmuIuauINg tiefifinaz s
wauguawateluidugauda lddrasdu
anudiuasniely aauanslaselan Sasaim
paanaurusiule Anueugule uazamanse
Tunsmiuauies

gawnsaddausznounsiauiaNdass

Tudinugade

Haasnseusvamduda \Judszgnia
nMeuaINlun15IUATUAIRNS 9 SoURA 19U
Uszanalunudn ensual anusdnaneglu winld

L ' o s v

Aazeing o duNaduTusiuALnadonsausa JlY

Y

Wigan13FuIHIUMT ¥ 2uN fu wagRaviaviidy
ninnistataulaeldyndinvessianielunis
RevALeIReAI 9 souf lESndlasenne
aueswazlanseud Winlasuitweuiunvasiinu
Wunsduda Suitansiadeulmvesdiusing
YBI31INBUATANINAUAAKIUNNTI 1AL Tutne
Uty Tuluieduiaeiiintunieluressnanie

(interoception) Wi AINMALDY AN AINEUTE

nsUszutaUszamivduda (sensory
processing) WuAuaImsavetaNedlun1Tiug
dufranarsueniiiiuinsenuiudaazunas
F9am1a Uszananatdugy sa nau 1dee duila
91sunlAuidn AuAn veslanseudiuay
fumisiitseg nsuiuazUszananaiiauysal
inliinnisaseniiniludes $3snlulas
ogitluy uaziinorlstusev q & Wilugnis
nauALaILAENANTTUTI aufuan I To]

(Biel, et al., 2009)
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indeulm TflenBudu vihau ilelinisdszanu
duiusveseeizuarnsussatausvamdudasus
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aravied 1dud nssudnnenisduda n1siuidin
nsfuimanisiedeuln uaznsiudanuauga
Fndudesldsunisimunludsuieidesandy
Uszaumsaiiihlugnisdilassnevesmudady
fugruvosinugndinnislussduiigaru Téun
#1718 ANTT NIIMAUAWLEY TINTIANAINTTA
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2021) shlgermsuaasnsande laianunsatisis 9
Tou ldannsaldsmeldegnsUssanuduiusiu
fedu indguiesndudedalisamendoulnlu
Snuausang o FaavdiadoNmnITvesELe Az
ﬁﬂﬁmiﬂizmawaﬂﬁ%’uiﬁu%'wiw q Fiidun
nsgnuiunsfuinanieintnuldegtsauysal

(Blythe, 2005)
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fimnafigniesuazism Feaiatuannisiinléd
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warn1sfuinisiddinuedisauna laeging

Jawseudsnndeuidesenisisous liandaly

TUdunusivian aunsal Uszaunisal souma

)

= o

nsaduRUsA TR (Ludick, 2013)
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Abstract

The objectives of this research were 1)
to study the current and desirable conditions
of academic administration at the Early
Childhood in accordance with the Early
Childhood Education Curriculum Framework,
B.E. 2560 of Schools in Chom Thong District
Office 2) To propose guidelines for academic
administration at the early childhood level
according to the framework, B.E. 2560 for
schools in the Chom Thong District Office
under Bangkok. Research population were 96
administrators and early childhood teachers in
the academic year 2019

in collecting

quantitative data with questionnaires. The data

12

were analyzed by means of mean (M), standard

deviation (0), and the data were used for the
Modified Priority Need Index (PNl,oqiseq) Data
were collected by interviewing 5 qualified
persons. Using frequency distribution and
content analysis as a guideline for academic
administration in early childhood according to
the framework of the Early Childhood
Education Curriculum of 2017 of Schools in
Chomthong District Office, Bangkok. The results
were follow: 1) The overall current condition is
at a high level. and desirable conditions are
valuable The highest average was teaching
media, followed by development measurement
and evaluation. experience learning Curriculum
and course implementation in internal
supervision, respectively, and 2) guidelines for
academic administration at the early childhood
level according to the framework of the Early
Childhood Education Curriculum of 2017 of
schools in the Chom Thong District Office.
under Bangkok. As follows: 1) The learning
experience is the participation of parents and
the in activities.

community organizing

promote learning According to the Early
Childhood Education Curriculum, B.E. 2560 by
organizing  various learning  experiences
according to the interests of children according
to the aptitudes and abilities of early
childhood children. 2) Learning and teaching
media is the provision of sufficient media,
equipment/players in various corners, providing
technological media to use in organizing
learning experiences that meet the learning
subjects specified in the curriculum and

registration. Teaching materials are current.
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3) Curriculum and curriculum implementation,
which is to provide training for early childhood
teachers to have knowledge and understanding
about early childhood education curriculum
B.E. opinions to be developed according to the
Early Childhood Education Curriculum of the
Year 2017 from the users of the curriculum
contributor experts and experts in various
fields in the preparation of the course.
4) Development measurement and assessment
is the development of tools to measure and
evaluate early childhood development to be
effective every vyear. Use a variety of
developmental measurement and evaluation
tools based on early childhood measurement
and evaluation principles and early childhood
teacher training meetings to provide knowledge
and understanding  of  development
measurement and assessment by various
methods. 5) Internal supervision is the public
of internal

relations and dissemination

supervision systematically. Conducting
supervision of learning experiences in a variety
of formats suitable for schools Emphasis is
placed on first-year supervision teachers to

help and exchange learning with each other.

Keyword: Academic Administration, Curriculum

Standard  Framework of Early childhood

education Program B.E. 2560
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Abstract

The purpose of this study was to
compare environment literacy of young

children who engaged problem-based
learning. The target group used in this study
consisted of 6 boys and girls preschool

children ranging in the age between 5 - 6
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years old who were studying in kindergarten
level 3 in the second semester year of 2020
at Chumchonbanbangsaray School, Chonburi
Province were selected by purposive sampling.
The instruments of this study included 1) 18
activity plans of problem - based leaming
experience provision on “water” topic for young
children. 2)  Environment literacy assessment
form of young children in 2 aspects; meaning
and functional environmental literacy. 3)
Operational environmental literacy Observation
form of young children. Quantitative data were
analyzed by using mean and standard deviation
meanwhile qualitative data were analyzed by

content analysis and descriptive analysis.

The results finding were young
children who participated in problem-based
learning experience had higher scores than
before by pretest scores was 20.67, standard
deviation 2.80 and posttest scores was 33.83,
standard deviation 1.60. Furthermore, young
children could tell vocabulary and meanings
of environmental terms related to water
topic. They could explain the relationship
between humans and water. They could use
valuable water in their daily routines and
contribute to environmental problems solving

on water.

Keywords: Problem - based learning,

Environmental Literacy, Young children
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for assessing environmental literacy (Hollweg

et al, 2011)
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Abstract

The purpose of this study was to
investigate the effects of process art provision
activity on the executive functions in practical
skills aspect of early childhood. The subjects
used in study were 30 boys and girls, 4-5 years
old, who studied in kindergarten 2 in the
second semester year of academic year 2020
at Anubansuphanburi School, Suphanburi. The
research instruments included 24 lesson plans
of process art activities for 8 weeks and the
observation form of practical skills of early

childhood in 3 aspects, including planning and



MIASANWIFERSUSIIA

4

U

Y

YA 37 avuit 3

organizing, initiating, and  goal-directed
persistence. The data was analyzed by means,
standard deviation, and content analysis. The
results of the study showed that young
children who received process art activity
provision had higher practical skills in all
aspects.  When the children received the
process art activity provision on a regular basis,
they planned their own work better, initiated
work better, and solved problem better. In
addition, they could set goals clearly so they

could be able to do activities successfully.

Keywords: Process Art, Practical Skill, Early
Childhood
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Abstract

The purpose of this study was to study
the effects of using online learning activities
through Thai- Chinese songs and music to
promote cross - cultural learning among
children aged 2-3 years old. The target groups
used in this study were 20 boys and girls aged
2- 3 years old from Sunflower Kindergarten
School in Bangkok who were studying at the
pre- kindergarten level in the 2" semester
academic year 2020. The instruments used
were 20 plans of online learning activities
through Thai-Chinese songs and music to
promote cross-cultural Learning of children
aged 2-3 years and the behavioral observation
form of children aged 2-3 years’ cross-cultural

learning. The data were analyzed with mean,

standard deviation, and content analysis.
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The result of this study found that
children aged 2-3 years who used online
learning activities through Thai- Chinese songs
and music to promote cross-cultural learning
have higher cross-cultural learning behaviors
scores after learning than before, both overall
and in each aspect, including knowing of
cultural differences, social relations and
adapting in different cultures of others. The
children had good adaptation in learning of

different cultures.

Keywords: Online learning, Cross-cultural learning,

Young children, Thai-Chinese song and music
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Abstract

The purposes of this research were 1)
to compare science leamning achievement of
Prathomsuksa 1 students before and after
receiving the experiential leamning activities using
questioning method. 2) To compare analytical
thinking ability of Prathomsuksa 1 students
before and after receiving the experiential
learning activities using questioning method. The
sample of this research were 35 Prathomsuksa 1
students from a school under Rayong Primary
Educational Service Area Office 2, in the 2nd

semester of Academic Year 2019, obtained by

cluster random sampling.

The research instruments were: 1)
The Lesson plans using experiential learning
activities with questioning method. 2) The
science achievement test. 3) The Analytical
Thinking Competency test. Statistics used for
data analysis were: mean, standard deviation
and t-test. The results of this research were as
1) The students’

follow: science learning

achievement post — test scores (.'f:15. 23,
S.D.= 2.02) were significantly higher than the
pre — test scores (X=7.00, S.D.=1.26) at .05
level. 2) The students’ science analytical
thinking ability post — test scores (X= 9.60,
S.D. = 0.88) were significantly higher than the

pre — test scores (X=5.46, S.D.= 1.01) at .05

level.

Keywords: Experiential learning, Questioning
method, Science learning achievement,

Analytical thinking ability
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Abstract

The purpose of this action research
were: to develop the scientific explanation ability
and learning achievement and to study of the
best practices in learning management using a
model-based on the topic of Phenomena and
Global Changes of Prathom Suksa VI. The
research sample consisted of 21 Prathom Suksa
VI students studying in the first semester of the
academic year 2020 at Wat Samnakbok School,
Chonburi

province, obtained by purposive

sampling. Data were gathered by a scientific
explanation of ability assessment form, a learmning
achievement test, teacher’ s reflective journal
and student worksheets. Data were analyzed
using content analysis, frequency percentage and
normalized gain. The results of this research
showed that 1) in the pre-leaming, 21 (100.00
percent) students’ scientific explanation ability
was at an improvement level while in the post-
learning, students developed their scientific
explanation ability as follows: 7 students (33.33
percent) were at a good level, 13 students (61.19
percent) were at a moderate level, and 1 student
(4.76 percent) was at an improvement level; 2)
The students’ post- learning achievement was
higher than the pre-learning counterpart, and the
class normalized gain was at the medium level
with <g> = 0.37; 3) The best practices in learning
management using a model- based to help
develop the scientific explanation ability were: (1)
clarifying the elements of scientific explanation
encouraging the writing of scientific explanations
after a scientific inquiry; (2) writing an empirical
concept map enabling students to select the

appropriate information  for writing  scientific

73

explanations; and (3) presenting and discussing
issues encouraging more appropriate writing of

student claims.

Keywords: Model-Based Learning, Scientific

Explanation Ability, Learning Achievement,

Best practice of Model-Based Learning
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Abstract

The purposes of this research were to
1) compare the learning achievement in the
subject of information technology on the
Internet before and after class of the grade 6
students learned by using conceptual mapping
and normal learing; 2) compare the ability to
analytical thinking in the subject of information
technology on the Internet before and after
class of the grade 6 students learned by using
conceptual mapping and normal learning; and
3) study the satisfaction of Grade 6 students
towards learning by using the conceptual

mapping of the Internet matters.

The sample were two classrooms of
Grade sixth students who were studying in the

second semester of academic 2019 vyear at

90

Khlong Thom Tai Municipality school at Krabi.
They consisted of 60 students obtained by multi-
stage randomization. The instruments of this
research were learning management plan of the
Internet matters with conceptual maps, normal
learning management plan, achievement test,
analytical thinking ability test and satisfaction
questionnaire. The statistics used for data analysis
and t-test

were mean, standard deviation,

(independent samples).

The results showed that 1) the students
in the experimental group who received the
learning management before learning by using
conceptual mapping had an average score of 8.53
scores (S.D. = 1.01). The control group leamning
with the normal learning method had a mean
score of 8.87 (S.D. = 1.49). It was found that the
before learning achievement of both groups was
not statistically different at the .01 level
2) compare the ability to analytical thinking of the
students in the experimental group who received
the learning management using conceptual
mapping had a mean score of 9.70 scores
(S.D. = 3.25). and normal learming mean score was
9.13 scores (S.D. = 3.15). The before leaming of
both groups was not statistically different at .01
level and the analytical thinking ability of the
students in the experimental group who received
the learmning management by using conceptual
mapping after studying. The mean score was
16.03 scores (S.D. = 1.27). The control group
learned with the normal leamning method. with
an average score of 10.50 scores (S.D. = 1.83) It
was found that the analytical ability of the

students who studied using conceptual mapping

was significantly higher than the students studying
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in the normal leaming at the .01 level; and 3) The
students who studied using conceptual maps had
a high level of overall learing satisfaction. with an

average of 4.36 (S.D. = 0.34)

Keywords: learning management, Conceptual

learning achievement, Analytical

mapping,

thinking, Information technology
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The Effect of Organizing Learning Activity Using Improve Process with

Level Questions to Enhance Mathematics Reasoning Ability

of Secondary Students in Matayom 3
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Abstract

The purposes of this research were 1)
compare the overall mathematical reasoning
ability and categorize students' subcomponents
before and after the mathematical learning
activity using the IMPROVE process in conjunction
with the use of high-level questions. 2)
Comparing the overall mathematical reasoning
ability and separating students' subcomponents
between the groups organized math leaming
activities  using the IMPROVE process in
conjunction with the use of high-level questions
with the treated groups. The sample was
Mathayomsuksa Ill Student Padengwittaya School
Phetchaburi Province, the first semester of the
academic year 2020, consisted of 2 classrooms,
70 students, 35 people in the experimental group
and 35 people in the control group, using a
purposive sampling technique. Research tools
1) Plan for learning activities, the IMPROVE
process, together with the use of questions. 2)
Plan normal learning activity plan and 3) a math
reasoning ability scale. The statistics used in the
data analysis were arithmetic mean X deviation

(S.D)), t-test analysis.

The reach results showed that 1)
Students who have been organized learning
activities using the IMPROVE process in
conjunction with the wuse of high-level
questions. Have the ability to generalize
mathematical reasoning and separate sub-
elements. After study higher than before study
with statistical significance at the .05 level. 2)
Students who have been organizing learning
activities in

using the IMPROVE process

103

conjunction with Using high-level questions
has a higher overall and sub-component math
reasoning ability than those who received
conventional math learning activities. With

statistical significance at the .05

Keywords: Mathematical Reasoning, IMPROVE

Process, High level question
unin

nsi3euslumnissuil 21 adeaans
funumddguiesindisliuywdiaufedisu
a519a55A Anegadiauaiduszuy Tuuuunu
arunsaiaszideyni vieaaunisallaedg
sounauidiu Brelinranisal 1euau dadula

' P

uAdgymlasgranungan luldludia egqadl
UsvaviBnmuenaini adnenanidaduniedle
daasu nsAnwauinemansinalulad way
mansdu 9 Sudusingiu lunsiauinineins
UARYDIVIFA AN AN THAILAUATEEAT
MIAUTEMAT AL TN AU UIUIBIR NITHAIUN
Useimadndudeall nsWaninsdiuns@ne
adinanansetanaiio Weliiuaivdenadosiu
aniAswia danu wazinaluladiiasnyfiamdh
agmnsluilaq iy Indicators and core Learning

Content Mathematics Learning Group (revised

version 2017, 2017: 1)

n1slinaua 1uineeddidynig
ANAAIERNS Lazn1sAduTindseiriuveuywd
(Baroody, 1993) nMsisguatinmans Hiseusadld
wignausenou N1sd1sadumaus lagldwan
nIINy duungin wazadgydailn (Intuitive
reasoning) N15llMANaLuUlsle n1385ue
aseuiudedeifianieiiusng vieldainudn
Mnuszaunmsniiaanisallaglifesinismaaey

(Baroody & Coslick, 1998)
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(Reviewing and reducing difficulties) Fudt 5
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'
=

mastery) 9u#l 6 JuURTIVE@OUAILLTAUALT U
(Verification) u# 7 Tudsuwnai1utglan
ARIALARDY WarliunuAlI U3 (Enrichment)

Mevarech & Fridkin (2006)
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Abstract

The purposes of this research were to
(1) compare leamning achievement of the
students before and after learning by using
project-based instruction, (2) compare learning
achievement of the students after learning by
using project-based instruction with 75 percent
criteria, (3) compare problem solving ability of
the students before and after learning by using
project-based instruction, and (4) compare
problem solving ability of the students after
learning by using project-based instruction with

75 percent criteria.

The sample was 45 grade 10 students
studying in the first semester of the academic
year 2020 at Bangli Witthaya School, the large
size school in Suphan Buri Province, obtained
by cluster random sampling. The research
instrument were (1) the project-based learning
instructional plans in the topic of carbon
compounds in living organisms, (2) an learning
achievement test, and (3) a problem solving
ability measurement form. Statistics employed
for data analysis were the percentage, mean,

standard deviation and t-test.

Research findings showed that (1)
learning achievement of the students after
learning by using project-based instruction was
significantly higher than that of their before
learning at the .05 level of statistical
significance, (2) learing achievement of the
students after learning by using project-based
instruction was significantly lower than the 75
percent criteria at the .05 level of statistical

significance, (3) the problem solving ability of
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the students after learning by using project-
based instruction was significantly higher than
that of their before learning at the .05 level of
statistical significance, and (4) the problem
solving ability of the students after learning by
using project-based instruction was significantly
higher than the 75 percent criteria at the .05

level of statistical significance.

Keywords: Project-based Instruction, Learning

Achievement, Problem Solving Ability
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Abstract

The purposes of this research were to
(1) compare the ability in making scientific
model after learning using model-centered
instruction sequence of grade 11 students at
Traimit Witthayalai school, and (2) compare
learning achievement in the topic of structure
function and reproduction of flowering plant of
grade 11 students at Traimit Witthayalai school
before and after learning using model-centered

instruction sequence.

The sample was 39 grade 11 students
in science-mathematics program at Traimit
Witthayalai  School, obtained by cluster
random sampling. The research instruments
were (1) the model-centered instruction
sequence lesson plans, (2) an ability in making
scientific model evaluation form, and (3) an
achievement test in the topic of structure
function and reproduction of flowering plant.
Statistics employed for data analysis were
percentage, mean, standard deviation, t-test

and content analysis.

The research findings revealed that (1)
the ability in making scientific model after

learning using model-centered instruction
sequence of the students was increased at a
good level at 48.72 percent, and the ability in
making scientific model after learning of the
students who learned using model-centered
instruction sequence was significantly higher
than that of their before leaming at .05 level of
statistical significance, (2) learning achievement
after learning using model-centered instruction
sequence in the topic of structure function and

reproduction of flowering plant of the students
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was significantly higher than that of their before

learning at .05 level of statistical significance.

Keywords: Model-Centered Instruction Sequence
(MCIS), Ability in making scientific model, Learning

Achievement

unin

(%

Pl

Y

Tudsnulandagdudu adny

a

oh

a

audnereansiutieliuywdlawauiisae
a g < v & = o & w
AMUAALTUNALTUNS AIUUYNAUIIIINTUADY
lasun1sdanisiSeusifafmuinuivniewiy
Ingrdans nalminai1uU1lalusssuya
Weaansuazmalulad awnsaianuilly
ag19lmana Waudnunasyssinayifsa by

(Ministry of Education, 2017)

91nRan15UsELIL PISA 2018 Faidu
n1sUseiiuAmNAINYeIN1IIANITANEN
Frundindans uazdverans iielenyud
#nunrmvieadiuaiunsaiiugiuiisndude
11581593 alulaniidnisiudoundas wusn
wurlduazuuunanisussifivveslnodulys
AnsiUasuulas (The Institute for the Promotion
of Teaching Science and Technology, 2019)
yena1niinisusziunualiunissanisdne
ARAMIansSLaLINeIrIansvastnseulne
Tnawfiaufuuwmd (TiMss) Fadunisuseidiu
Aduguanud Fnveadamansuaginermans
munangnsvasniFeu wuinlul 2558 dniseu
Ingduldrziuuaioingraand dneglungy
wold wanalifiudn Usswalnedaasaimun
AINUFANAINITA NISAAIATIZN LaBianIzeEnd

I nemans (Ministry of Education, 2017)

nsiansseuTinermansiuiidvaneg
wanegmilife N133Inemans deilesdusenau
Mheduasun1siinereans fe aruaiunsaly

Asasanuudnaee asradudunuaiudnues



4

MIASANWIEEARSUSYIFL

Y

YA 37 avuit 3

Usingnisalfif189@nun (Halverson &
Friedrichsen, 2013) lngdafuain1siduuudtandlu
mataouiduasiiefiumuaulavesingeu 9
TitniSsuausalanuInNAnYoInULBI Ll
woadtunmiduuusssulddaau aunsaldosune

Aaring qiﬁrﬁﬂa}dwsﬁﬁyu (Chomchid, 2019)

uenaniudgifedmuiiannisda
NMSITHUNIIADULAZNANITIAATIZITDADUTIEIV
F3inen 3 vesniSeussiututsennuile 5 Tu
Yns@inwn 2561 warUnisfinen 2562 Tulsaseu
lasfinsinends fiTenuindnGeuiGeulunein
Fnerdndnginastszavdym luuniSouia
demiBaunusssu Tnslawzegreddluiifonides
nsduiug lassadanagnisiasayiulavesignen
esnndnideuldanunsovesdiunmlaseadng
warnIzUILNISANe 9 Widaau FedemalidniFeu
fufinadugninienisiieuanasniuuidae

Ya o =

AIdeddlinnuaulanaziinisdanisiiouin

Y

1y
LULUUTIa99 WuATQmIT19RU LagtuaaTy
Tiinisauadeesdanuduanaduiuudiasinis
IemEnsnuANLTlavesiniE oy lnedsn1sdn
ﬂm%‘aumiaaugﬂwaﬁaﬁduﬁummmmm
TuMIESNUUUTIADIMAINYIAEAT AD 35N1590
N15L58u3n1835 MCS (Model-Centered
Instruction Sequence) %ﬂﬁwm%ﬂu% A.A. 2009

TulAsINNseRNLUUNISAS19LUUT 18BN BNNS

U a

SeuNImeIeans iinIne dessituny 35013

<

Jan15i38uiaie3s Mas Uldsunisiauiain

a

wwIAanensiseus o (1) nquirouaning

a ¢

a9 (Constructivism) MiiuaseanuivesiniFey

ARATLIINNTTUIUNTAS AT NAROULUUS 181
7119A774AA (Vosniadou & loanndes, 1998 8149814
Tu Wang, 2007) (2) nqufn15a319uuudiaes
(Modeling Theory) f41/1A15LaAIAIIUAAVD S

v a

dniSeulneuansiunsadawuudiassesnudu

o 4

zyaﬂwmﬁtﬂué‘fumummﬁﬂ (Hestenes, 2006)

125

vaa °

waz (3) n19i3euiniiuuudiasndugiu (Model-
Based Leaming) fittiunAa1utd119fiAnan
MsadaLuUIiansanUIngnisaiildnu
nasanlauntdaymn asteagy (Buckley et al,
2004) Tnen159AnISIsBUNSaRULUU MCIS HU0f
fie trelvinSouausadnluiidusalutueou
duasunisasiaasuaudilavesiniEey uay
fadaedaasunisiivana tunisazviouniny
W lavesdnioulangauiduves Najang (2011)
Igvin1sAneies navesn1sianIsSeunISaeu
Taeld Mas Aifldeariuaiuisalunisasna
Luudiaemsingrmans wazaludimiiieany
nsiAdnuiinaruuveInsiadsuiiveatnidey
Aspufnwineulany wuNtASsUNANEINNTE
’Lumia%ﬁaquﬁwaaamﬁmmmamﬁqﬁuaéwﬁ
TodAunneadfiiseiu .05 annani1sineuas
ToRveIN15INNTEEUTALTE MCIS wazlgmily
MsiAnIsi3eunsaeusIEI TN idilen
WWeunusssy WnSeuldanunsavesfiunin
Tassadauaznszuiumsng q tadnaudurile

[

Aidpfianuaulanaginisnsianisseuidenan
wimu1ANamsalunsadawuuItaemia
IngrAansvelnisular HaUINadugNNg
a A g 9 Y
nsiseu wedunwimdunsiangluuunisda

AsisgunsaeuluseivTInesel
[ -3 a o
'Jﬁq‘ljizﬁﬁﬂﬂ']'i'ﬁﬂﬂ

1. WistlSeufiguaiuaiunsatunis
A519LUUI1ADIN1INY AN VRIUNLT B Y
FulseudnwUn 5 lsuseulnsiinginends nds

SEUAILN1TINNTSBUSTLTULUUTIR (MCIS)

2. WieiFeuidlunadugrdnenisisen
3o Tasead1s nihiluasnsairawadduiugues
flwnon vesiniFeudusonfinuv¥i 5 lsaudeu
losfingine1ds NoULATNAWIEUAIBNITIA

nMssEusMduLUUIIaeg (MCIS)



MIASANWIEEARSUSYIFL

4

Y

YA 37 avuit 3

AUNAFIUNTIAY

1. YniSeuiimnuaunsalunisasig
WUUTIADINIINGNFNERS NS AT UAIENITINNIT

Seuindunuuiiaes (MCIS) gandneuwseuy

2. UniFeudinadugnanianisseu 1309
lassasie milhiwagnisadruwadduiugues
HynenNndusIouaIgn1TInn1siseusnidy

wuudiaes (MCIS) gandneuiseuy
YIULVAVBINITINY

1. Uszansuaznguiiegna Uszansd
1lunsiseadsd Ao dniSeudusisondnundi 5
Tsa3sulnsiinginends waunsSeuinedmans-
adiaa1ans ngudiograldun YniFoudy
Fseudnuwi¥9 5 wnun1s3eudnedians-
adinenans maseud 1 Unsine 2563 Tsadeu
lasfinsIneds 37w 1 eusey 39 au Ju

= w

VNEEINZID

[

le

o

ANNSLS8UNITABULDY LALNLAE

NIEURUUNGY

2. shudsau loun nsdanisSeuiiiy

LuuIIaee (MCIS)

3. fwUseny Town Anuanusalunis
45190 UUT1899N193INYIANEASLATNAF UGS
7119015384 1399 JASIAS NULALAISASS

\wadduRLSINABN

4. ilomildlunisiseluaad Taun
Tassa¥rsuazviniivesnonlsl msduiuguesiiy
aon laseadraudn Tassadreuazutindivessn
Tassadrsnazntfivesddu waslassadiauay

wifivedly
1ASD9AN LY IUN15AY

1. UHUNSTIANITITEUIIuLUUTIADS
(MCIS) adiTunoun13dAn1siseuivavua 9

unou dell 1) M5ifssngn1saluagaefnIy

126

d1Agy 2) nsadsuuuaendedy 3) M3dise
ATI9ER U TEINY 4) MIUsziliuuazUTuUse
wuusranudedu 5) n1suuzidiAuAnnIg
INgFEnsLaTanIuN1TalgIass 6) n1suseiiu
wazUduUssuuUdians 7) nsdszifiulagiiiou
8) N13asuARUUSIa0ITaZ1e waz 9) n1sld
wuusiassifunivesduiisulueiune
U31n9n15ad 9143 18 AU ATIFADUAIIUATY

Wallemlaegmsanadl Ianumsngay 5 sy

q

vl

FILNUNITIANITLTOUST

Y

VIUKUUIEDY (MCIS)

o

faumsnzaueglusedu 5 wanyaunniige sl
gnsanandlaliduusdiiundslulssiiuves
nsldaunlunnumsinnisSeudiieliuny
nsdansiFeustidnvasiuiugFoudugudnans

1NN

2. wuudaauatunsalunisasng

wuudaswaInemans Wuwuuinussinvende
J1u3u 5 o 7T dldvonuuuiaziuanme
n1sUsziiueendu 2 519015 Laud 1) n1sszy
AR lULUUTIA09 LAy 2) NMTUERILLIAREIATY
veailemiimdsineluuusiaes Susavsiens
Uszifiundseantfu 3 sgou ldun (3) sgaud
(2) sgauneld wag (1) seAudTuyse laenunis
ATadununYeAdesiolunTidelaglinig
Uszifludvdianuaonados (100) 9ngideivgy 1
AadBagsEning 067-1.00 Hilfmsnandldly
Auuziniudulusedurennaminisusediy
wudassiidesdaauuazinsldmuisanumnn
Fu Fadlevumeasddiuinideuiidsuinuuda
U 35 AU TAIATIVEDUAILADAAADINITIA
ATLL SEINgEnTRkUUInANEInTalun1sas
WUUTIADIMNGINIAERS 2 1 TngAIuIumal
Fulszavdanduiudvoniiesdu Fwanuinnisli
AELLNTENIERTILUUIANEINSatun AT
WUUSAeIMEIMeAERSIa 2 i Saanudauius

o w a

AupgalidedAyveadan .00



Y

MIASANIFERSUSHAY TR 37 auun 3

3. WuUnAABUNAdUgVENINITIFouEes
Tassa¥s nifuagnsarasadduiuguosiiy
aon Wukuuialsziamdanaeu 4 fuden 9wy
25 4 TagsiunsnsvaeuunmvesaIesiioly
nmyidelaglinsuszilivaviinuasnnge (100)

NIy LaAaieagsening 0.67-1.00

=)

silfvnssnandldlidwusdnifufuludszinu

q

See

YaIAudenndassEniNtemauiugausyasd
nsBeudilaiivuely Fuilovumeasddiu
tfniFeu Msusinuuudsiuon 35 au udnen
maunmlar1811TUNBETENIN 0.16-0.74
AIANNEINEBETENIN 0.14-0.71 LagAIAINY

e (KR-20) SiAviiu 0.90

M3usIUTITaYs

v
[ a o

Tun193deasalfidelivinnsiiusius

Joyamutunounail

1. andunisnadounaulsey laald
LLUUWﬁ@Ui’@Nﬁé’&JQMéMNﬂﬁL‘%EJuLLUULﬁaﬂmaU
4 fden U 25 99 LazhuuInAINEINIse
Tun5a519 U188 INGFIEASINUIU 5 1D

ldahuwuunaasy 50 w1

2. AUNISIANITHTIUNISABY MY
WHUN13INNSSBUITULUUTIARY (MCIS) Tngld

VANTANUA 6 dUAY

3. anflunisnagsunaasey lagly
LUUTIAADUNASLGNEMINISI3B UL aNADU 4
flden 91U 25 8 LashuuinAuaINnsaluy
ATASIUUUTIRDININYAEASIIUIY 5 T8 19

LAWILUUNAGDU 50 U9

¢ v

N5ATIZNYeYA

L Yinaazuuuiildainuuusa
ANUEINTOUNNTAS UV AR NINGANERS
InsiUToudlouaieionsuuuneussunay
NAUTHY LATUIAITEAUAIINEINNTOIUNTTAS
LUUSI0IM9INEENERS UanandFLaunIs
n319d0u ArAuAdesulunsldaz L
5e17195U528U (Inter-Rater Reliability: IRR) e

adi# Kappa

2. UHAALWLUUNLARIALUUNAAD Y
HAFUNENIINITISEUNITATIEMIUTa B U

ANLRAYAZLUUNDULSHULAT VRIS 8Y
a o/
NAN1338

1. wansiSeuiisuanuanusalunis
#5190 UUTIaRIMIINIANEATVRINNSEY Lag
LEAIAIDE19NITIUS I UL UATNULUUD 18099819
thiFeunounazndaiousonisianisiGousiii

wuudiaes (MCS) Usingluaimd 1 wag 2
i

AIUAIAU A9

A 1 Meganmiuuasuandasiasiesnvesiniey feulteumensinnsteuinduluuinges

(Mci1s)



MsasAnuEansUsvield U0 37 2

Y

N 3

AMYANEERIFEMTIAU UNITHUIEIVUL
«r

%

j]f\,{ﬁﬁ\f\ — ', C“t\;%‘:;'.:.h
| qelde
S - ==
NS /0 =
K\_‘:\v.’\j “ \).'.t’ﬁ('j(]e l
)
)

-

= |

( Xy It
& ) . a4 % da

2. wimutideu Aegasuviiovemeiatios Suriaings Wusuiguhitiaam

7\}’

RUBIMTTIAUTLLUUIA S mwUsensudesug

JYEh 2

A 2 MegnnuuuaeandlasEiNnveintey vduseumenisiansseuinduiuudiaes

(MCIS)

widlefiorsanami 2 uanauuuiiasslaseaing
nvesiniFeundaSeumenisianisiousiiy
Luudrans (MCIS) wuindniFoussydelasaing
sInarnnTsFAmNTesiirludsduar e
Tudsaden Idgniesdiuau 7 misineglusedud
16 3 AvkuuusliissyAULANFAINTERINEEINDIN
nsdamurvesiitluidssguaz dniFeudeu
BousnenisianisiFeuiiiunuudiass (MCS)
idefinrsunuiegauuyssidunuannge

Tunsas1swuudtaesmanenmans luansien 1

wuin tnizeulsifinisssydelassaisvessin uaz
Li8N1358YANULANFNNTENINSINAINNSFHRAY
Imsesiitluidssguassinfisludeaden dnog
Tusgauuuuse I 1 Asuuy infiowslissyainy

LANANITENINTINANNNITHANINVIN VBN T U

a o

Wesguazmniwluifeans dnegluseAuuiuls

19 1 Azkuy wananleneladnwinua LT

U

Tun158519UUINRBIIDINYIAIEAT NBULALNAS

FYUAILNITIANISLTUSTIUULUUTIa89 (MCIS)

U

Au lanadausinglun1snei 2 wag 3 auaau

A19197 1 A28819WUUUTEEUANNANNTAIUNTAS1LUUTIRBIMINYIFERS 1589 LATIAS WAL NTNT

Y943
- FTAUAZLUY
s18n15UsSLAY ~ - -
A (3 AzLUW) wald (2 Azuuw) UFuugs (1azuuw)
1. A 1. s3yvelaseainesn 1. 53yvelaseainesn 1. 53yvelAseasesIn
#9AARDY/NT INNSARAINYINLA INNSARRINYINLA INNMITAANIUYINVD
sTyAdARYVes | Qness 7-8 A1 QNABe 5-6 M luifesggnaaniey
& g ' ° ~ \
Wandnwn N1 5 A1 viseliszy
2. MUERAY 1.58UANUUANGNY 1.58UANUUANGNY 1.lsisvyauunns
wuRndIARY FENINIINNAITAA FENINTININATAA FENINTINIINATAA
YauLilani murevesivlubesd | auvnwwesialudesd | auvnsvesivluibes
e wazluidesfeale wazluidesneale wazsnfigluideasien
gNABIATURIY gndias usiliAsudiu w3oszyliigneies

nswlanansuuu 5-6 agsedu A 3-4 agseiu wold  dosndi 3 egseau Uuue

128




MIASANWIFERSUSIIA

4

U YR 37 atud 3

Y

M19197 2 FEAUAINAINTA UNMTATIUUUT BTN PERS NRULAL VA UTEUAIEN1TIANITLS B UL

LUU1889 (MCIS)

AUEINTauNIES o4 4 Ca A
] - ) AnadunauEey AnREnAdTEY
WUV BRI IVeNFNEn3
) 0 48.72
wald 10.77 39.99
UYFus 89.23 10.77

9NAN51991 2 nudnewdeusienisen
nsi3eudiiiuiuusiass (MCS) du dni3oud
ANEALNTOTUNTES LUV IARINIINYIANERS
aglusziunald Amdusesar 10.77 uazeglu
seuUTuUTsAnidufesay 89.23 JandsaniFou
G’hsmﬁmmiﬁauiﬁl,ﬂmwuﬁwaaa (MCIS)
dnissuiainuaiunsalunisasiuuudiananig
neenansegluseiud Anlufosay 48.72 sydiv

woldandusosas 39.99 wazszauliuuseaniu

fovay 10.77 91nan37971 3 WlaSeudisuaiade
YDIALLUUAIINEINITOIUNTAS 1L VU188
WYIANENT NOURALVAAUSEUAIBNITIANITITEUS
ukuusIans (MCS) wusdnideufinzuuy
ANENNN5aTUNTES LU UTIaRINNIINYAERNS
Aoudsufinsuuwaiowiiu 16.31 uazAzwuy

1Y

WwagnauIgwYTY 33.74 FellAnadegniineu

1Seueteityd Ay

A15199 3 HaN15LUSEULBUAINNAIUNTOLUNITAS1ILUUIIADINIINGNFIENSUDINNLS UU NAAUS8UARE

N133ANSSBUsAINLUUTIReY (MCIS)

Anade SD df t p
foulsey 16.31 1.72
- 38 17.18* .000
RAWIYU 3374 7.37
* o dumsadanszsu 05

o

2. wan1svUTeuLieunadugnanig

ANSL38U 1509 LASIASIS NUNNLALNNTES 1A a

1

duiiugvosignen vesnseutulseudnu Ui 5

1558 ulnsinsinedenounasndassunie
NM33NSEUsNUuLUUTIaes (MCIS) Usnglu

AN5197 4

A15197 4 wan1sTguiigusadugrsnmISsuioukas nALIEuAIENITIAN ST U IiuLuUIIaes

(MCIS)
Aade SD df t p
fiaulseu 6.72 3.89
—— 38 17.03* 000
RAILIBU 14.41 4.99
* ftfudfynnadanisedu .05

A9 4 WealSeuisuaaiaged

ALUUNATUNTNINITTEU NOULATNAUTY

129

MEN13IANITSEUIILTULUUTIaY (MCIS) wudl

UNLT Ul AZLUUNATUYNENIINITITOULRAUNA S



4

MIASANWIEEARSUSYIFL

Y

YA 37 avuit 3

o w aaa

SeugendnewteusgeliludAyeaian .05
n19ad@n .05 lnsanuvedulunislinsuuu
senaUseidly 2 viu nnuaenndesiuegell

o o w a

uamﬂﬁquaaaﬁ .00
#3UNan15Y

1. anuainsalunisailauuuinges
MEAngIAansvenissundussugInineu
SeuegraiidedAynadanseeu .05 ngegly

SyAuURsaBay 48.72

2. wadugrdmnanisiseu Be lassadns
wiihinagnisairaadduiugvesiivnen 1o
fnidsundadoudionisianisiiousigy
wuudnaesgandneusey eg1aleddgyisais
fisediu .05

aAUsENa

1. 91nHan15I98Lanslmiuiin1sdn
nsiFeuiuuuudiass (MCS) asnsasiaun
AT TUNITASLUUTIADINIINEFER S
veanFould 1eanainnsdaninFeuiiiy
WUUS1a0 (MCIS) 11 9 Jumeuiiutiduasuld
NS HULIBIAAIINIVBINULDIINAITHULAIZUN
afwuudnass Insuseiliunmel n1sUTuUR
wuudiaes Hudnsiwuudtaedlduszendld
warirluedursusangnisaidu nelviin
auausaluntsadrauusassiininiu g
wuidneudanuanunsalun1sasianuuiiass
mameansedlusyivinndudosay 48.72
dleRansmagnuindniFeudiauaunsaiiy
avtuuadslaifedosar 50 edoradumseinas
Afusziiuennazdilinseunquvioinanuidila
veainSeuldnomn o1audlalngldnsdunivel
371078 1AgdaanAaRInuLENAITINIUITEVDY
Najang (2011) TvinsAnuides navednis

anTsisgusnidunuudnass (MCIS) Nilse

130

ANUEINTOIUNNTES LUV AR NINGIANERS
LLaquﬁﬂﬂﬁaqﬂgmsm?{auﬁLLaszwmmi
wasufivesiniFoudsoufnwineutats wuin
YniFeufinzuuuadsainuaiuisalunisadng

WUUTIRRIMOINEIManSa IS BugININnowsu

{ v

AEIENIIANTT B UM ULUUTIa09 (MCIS)

N o

agslpdAgneadfvse

o

U .05

2. 31nuan1sifeuanliiiuiinisda
n19i3guindunuudtaes (MCIS) arunsaimun
HadugnaM1aMsseuld Weannsdnnisiseus

Auwuuinaas (MCIS) Yrdnasulidnseula

o €

AUATILAEATIIEBUMToYATANF U BIUTEANY

v

LLaﬂLﬂﬁauﬂawmﬁmLﬁuLLaza%"waaﬁmmi’lﬁma
AULDY UL UNINIATIES19nTEUIUNT AT
u wazdlaldiedy lugnsasrsuuuinges
1INEIEIEnS LiLanuuInIINAANSod ]

v 2 v Y = v & aad
WULSQL‘U{LQ %ﬁmﬁL‘Viu’mﬂ’ﬁﬂﬂﬂqiL‘J'EJUEULUU']ﬁV]

a N

winzand usutdenilus1e3vnd3Ine 1504

'3 =

1ASIE519 NUNNLALNSES1NTRAAUN UGV

]

AaN Y58t MIUNSBWITTINGNLTaI ALY

'
4

1399URINTTANYY IUIA LATIFS19WIBNTLUIUNIT
fidudou aanadosiu Bryce et al. (2016) finan
Jn1sdanisideunisaeulaslduuusiassiud
aumnzandmiunstdlusiedviinemansi

v
N A

a v 9 %%
3JLuE]‘ViTU‘VlLiﬁuwimaﬂuﬁamLﬂmlmﬂaﬂﬁisa’m

[ = =

FUEanse AnsEuiunIshunsAnwINilvesn

o

wlu
I509BIVNANSETEHLIIA 1T DYDY WAd WAy
dn511a Judu aeamassiuenalsauideves
Littlejohn (2007) FaladnAanssunsiieunisasy
Faldsunuunisadrsuvudiasmaineimans
InglwiniSeuasiswuudnasduld wuudiaeuwaa
fiuazuvuiasasaddniifonddymnisisoud
wardymdnualuimiisos nsduaseidouas
Ypefiv uazn1smelaszauad lnenuintniseu

= o

fazuuunadugvsauANuLiug WUy



MIASANWIFERSUSIIA

4

U

Y

YA 37 avuit 3

JoLAUDMUL

JarauanuzdIsun1suananisIvely

T¥ians5eus

Tun1sdanisideuifidunuudians
(MCIs) thusidunsumsasufivansdunou asiaou
Arsiauinlakaratuauianssulveglu
sevrirarfinimunlnsduneufingiasuais
seifszTadetluldldun dudl 3 nsdrsas
ATINERULRIUTEANY AgHasudadldmauldney

[

futini3euiietfunisuuzuuanislunisaiie
WUUTIADINIINYIAIANT WNUNITITAUAT
Tnenssnnudsdoidounazdui 6 mavsuduuay
USudssuuuiians lutuiindsninasiaouls
thiFeuduiudoyaianinug dessesinssTelall
Unisudnaenun nvsetenlnuanNuraeya
W1 wipdstidnissuiideyauasuuazsuuge

LUUDIABINIINYIANANTVDINULDS

JoLAUBLULFINSUNISAITEUNISIV Y
Asesaly

1. NSNAABUAINUAINITALUNITAS

Ya o °

LUUTIABIMINGIANERS W ga1amLdunsiiu

¥

Foyaidusedunv iednwiamnnislunisadne

LUUINADINIINYNFERT

2. msuseiiuanuanusalunsasna
WUUADIMINgAERSYRINNS Y 1319A15
Funwaitniseusaudie Wisliinseuldeduie
WUIAUAR AN laTBINULeY Lﬁammauyﬁiﬁ

YpauUanNan1539y

131

References

Bryce, C. M., Baliga, V. B., Nesnera, K. L., Fiack, D.,
Goetz, K, Tarjan, L. M., Wade, CE,,
Yovovich, V., Baumgart, S., Bard, D.G.,
Ash, D., Parker .M., & Gilbert, G.S.
(2016). Exploring models in the biology
classroom. The American Biology

Teacher, 78(1), 35-42.

Buckley, B. C., Gobert, J. D, Kindfield, A. C. H,,
Horwitz, P., Tinker, R. F., Gerlits, B.,
Wilensky,U., Dede, C., & Willett, J.
(2004). Model-Based Teaching and
Learning With BiolLogicaTM: What Do
They Learn? How Do They Learn? How
Do We Know ?. Journal of Science

Education and Technology, 13(1), 23-41.

Chomchid, P. (2009). Teaching and learning
science Using a model. E-Journal of
The Institute for the Promotion of
Teaching Science and Technology,
38(163), 33-34. https://\ibrary.ipst.ac.th/
handle/ipst/1235 [in Thai]

Halverson, K. L., & Friedrichsen, P. (2013).
Learning Tree Thinking: Developing a
New Framework of Representational
Competence. In D. F. Treagust & C.-Y.
Tsui (Eds.), Multiple Representations in
Biological Education (pp.185-201).
Dordrecht: Springer Netherlands. doi:
10.1007/978-94-007-4192-8 11



L3 A v A

MsasAnuFansUsied U 37 adun

Hestenes, D. (2006). Notes for a Modeling Najang, K. (2011). Effects of Using Model-

Theory of Science, Cognition and
Instruction Proceedings GIREP
Conference 2006: Modeling in Physics
and Physics Education. Amstel Institute,
Faculty of Science University van

Amsterdam.

Littlejohn, P. (2007). Building Leaves and an

Understanding of Photosynthesis.
Science Scope, 30(8), 22-25.

Ministry of Education (2017). Indicators and

Curriculum of science department
(edlition 2017). The Basic Education
Core Curriculum B.E. 2551 (A.D. 2008).
Office of the Basic Education
Commission, Bangkok: Agricultural
cooperative printing demonstrations of

Thai co., Ltd. [in Thai]

Centered Instruction Sequence on
Ability in Making Scientific Model and
Concepts of Laws of Motion and Types
of Motion of Upper Secondary School
Students. [Master’s Thesis),
http://cuir.car.chula.ac.th/
handle/123456789/22025. [in Thai

The Institute for the Promotion of Teaching

Science and Technology. (2019,
December 3). PISA Assessment Results
2018. https://pisathailand.ipst.ac.th/

news-12/

Wang, C. Y. (2007). The Role of Mental-Modeling

Ability, Content Knowledge, and Mental.
Models in General Chemistry Students’
Understanding about Molecular
Polarity. (Doctoral dissertation).

University of Missouri, Columbia.


http://cuir.car.chula.ac.th/

MIASANWIFARSUSYIA

U

Ly

I 37 avuit 3

o a v ~ P~ o 1Y) a add a a ¢
Namiﬁlﬂmﬂiﬂugu‘uuL‘U%’EJ'UWIEJ‘U L399 NUSSLAY mumaﬂummmmwmmﬁm

) a v v & o = o a
LAYNISLEUDAILNUAIMUAA VAIUNLIYUTLAUTVUNSTYUAN LI UN 4

159L58UADIINGT VINIALNS

The Effects of Using Analogy-Based Instruction on Scientific Concept

and Mental Representation in the Topic of Chemical Bonding of

Grade 10 Students at Long Wittaya School in Phrae Province

ARSS WNESIYR" wialdnd wfishined” uazadadiou gassadum”

o

*Und

neUSeye v anvivifnweans e degluriesssungsy

* 919158UsEIAVINANWIAENT WINeRuEluiueIINEIIY

Sasitorn Temsirichote”, Nuanjid Chaowakeratipong™ and Duongdearn Suwanjinda”™

* Department of Education, Sukhothai Thammathirat Open University

** Lecturer in the Department of Education, Sukhothai Thammathirat Open University

unAnga

n19iduadefditngusvasdiiio 1)
Wisuisuanudlelundnsinenmansises
Wusziadl vesiniFoundaFouszninanguiildyu
n3dansiseusuuuIguiiguuaruuuuni 2)
Wisuilsunisiaueiunuau@niFes siusziadl
yestinFouvduTouseninanguiildsunisianis
SeujuuuilTeuiisuwazuuuuni 3) Wisuiiigy
mdlaulunfnsingrmansies Wussiadl
VOIUNTYUTENINNDUTYULALNTUTUYVBS
thiFeudilssunsinnsSeuduvudioudiou ua
4) WisuiisunmsiauesunuauAnies Wuss
il YesniSEuTENINnauTEULAY YA UTUYRY
thiFeuildunsinnsiFouiuiuiieudiou ngu
frogaililunside Téun dnidsuduiseunud
71 4 ls5ouansinen 2 ioudou $1uau 53 Ay
Isanlagnsduuuungu udhdvaannlvesmilady
ngunnass $1uu 29 au Snsiesmidadungy
muA $1uau 24 ey indesiiefldlumside loun
1) UM IIANTSBUTUUULUTEUTBY 2) WHUNTS

IAN1TTEUTUUUUNG way 3) wuudauluudnig

133

WemansuaziunuauAn Tinseideyalagld
Javar Aedy duldenuuNInIgIY wae

ATIATIEIANUBUTUTIUTIY

HAN1TITeNUIN 1) dniTeungunaaesd

AanulanlunAmadnemansvauieugandn

[

dniseunquaiuaueg1ilidedAynsadinseau

a

01 2) dniSgungumaaeadinmsiauaiilnuauan

o

waaTeuganIiniSeunguaiuauegiltyd Ay
nsad@fiszdu .01 3) aruidrlanTuudnasg
WenmanivdussurenineungumaaeissAuas
nifeusEY 4) NSEUaAILNUANNAANS AT B

YoetinFeunauVaaelsEiUgInNINeuS LY

Ard1AgY: N15TANITISeuIwUULUSBULTigY
AN ILIUNRAINAENS  NISLEUDFAILNY

AIUAR WUSELAL
Abstract

The purposes of this research were to:

1) compare students’ scientific concept
understanding in the topic of chemical bonding

after learning between a group of students
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using the analogy based instruction and using

the traditional instruction; 2) compare
students’ mental representation in the topic of
chemical bonding after learning between a
group of students using the analogy-based
instruction and using the traditional instruction;
3) compare scientific concept understanding in
the topic of chemical bonding before and after
learning of students using the analogy-based
and 4) mental

instruction compare

representation in the topic of chemical
bonding before and after learning of students
using the analogy-based instruction. The
research sample consisted of 53 grade 10
students in 2 intact classrooms of Long Wittaya
School, obtained by cluster random sampling.
One class of 29 students was randomly
assigned as an experimental group and the
other class of 24 students was assigned as a
control group. The research instruments were
1) analogy based instruction lesson plans, 2)
traditional based instruction lesson plans, and
3) scientific concept understanding and mental
representation tests. Data were analyzed using
the percentage, mean, standard deviation, and

analysis of covariance.

The results showed that; 1) the

experimental group’ s scientific concept
understanding was higher than control group at
.01 level of significance, 2) the experimental
group’ s mental representation was higher than
control group at .01 level of significance, 3) the
experimental group’ s scientific concept
understanding after learning was higher level
than before leaming and 4) the experimental
group’ s mental representation after learning

was higher level than before learning.
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Abstract

The purposes of this research were 1)
to study the guidelines for the leamning
management processes of heat and gas kinetic
theory of gas by using the Flipped Classroom
Learning concept of Mattayomsuksa 5, 2) to
develop scientific concepts of physics subject
on heat and the kinetic theory of gas of
Mattayomsuksa 5 students by implementing
the Flipped Classroom Learning concept. The
samples were selected by cluster random and
were 40 students of Mattayomsuksa 5 of
Rai Administrative

Chiang Provincial

Organization School, Muang District, Chiang Rai

145

Province. Those students are in the second
semester of the Academic year 2019. Tools
were classified into three types 1) The
experimental tools were the seven guidelines
for the learning management processes by
Flipped Classroom Learning concept of physic
subjects on heat and the kinetic theory of gas
of Mattayomsuksa 5. The total classes were 13
times. 2) The tools used to reflect the research
results, i.e. learning records of teacher, learning
behavior observation record 3) The tools used
to evaluate the research results are the own
created tests of heat and gas kinetic theory of

gas; 2-tier conceptual test and the explanation

of the student’s answers.

The results of the research indicated
that 1) there are four 4 steps of learning
physics in the topic of heat and gas-kinetic
theory by the Flipped Classroom Learning of
Mathayomsuksa 5  students, including
experiential engagement, concept exploration,
creating of meaningful knowledge,
demonstration and application. The learning
activities should be organized as follow; self
planning and  practicing of  activities,
knowledge sharing, working in group, and
knowledge exchanging among students and
students, and students and teachers,
additional researching from other sources, and
questioning for feedbacks. The research
results obtained by applying the Flipped
Classroom Learning Concepts in physic class
on heat and gas kinetic theory of gas of
students at upper secondary school showed
before students

that implementation

understand the scientific concepts of heat
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and gas kinetic theory of gas in different
levels i.e. 2.67% for alternative conception
(AQ), 44.67% for partial understanding with
specific alternative conception (PS), 51.33%
for partial understanding (PU), and 1.33% for
complete understanding (CU). The results of
the application of the Flipped Classroom
Learning Concepts demonstrated differently
which are 61.33% of students understand the
scientific concepts of heat and gas kinetic
theory of gas in completed understanding
(CU), 29.33% for partial understanding (PU),
9.33% for partial understanding with specific
alternative conception (PS) and none of
students understand in the level of alternative

conception (AC).
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Abstract

To prepare students for the 21st
century is the focus of current social and

challenge for education in the 21st century.

STEM educational management is a leamning
approach to prepare students to be competent
for life in the 21st century because it is the
educational management to integrate with
Science,  Technology, Engineering,  and
Mathematic knowledge to solve the problems or
apply them to daily life. The teacher has an
important role to design learning management to
develop students there are the skills necessary
and teachers develop themselves to have the
knowledge, ability, and teaching skill according to

STEM educational management.

Keywords: STEM Education, Teaching skills,
The 21st century
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Media literacy for a quality in learning
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Abstract

This article presents the relationship
between information, knowledge, and media
as well as media literacy. Due to various
factors, the current world situation is volatile
and results in a complex, uncertain, vague, and
unclear situation. Moreover, the Coronavirus
Disease (COVID-19) situation affects lifestyle
and also learning management. Teachers need
to understand and be aware of media by
understanding the types and the characteristics
of media in various forms, knowing ability
reflecting the media literacy, considering the
credibility of the media, learning the guidelines
to assess the suitability of media selection and
also to search, analyze, synthesize, evaluate
and decide on selecting information from
various sources or learning sources to be used
as media, means, or channels for transferring
knowledge, skills and attitudes to learners. and

causing effective learning management.

Keywords: Media, Media literacy, Learning
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Fauansfanisviniinwenisiiinfiudouas
ansauwna (Thabthan, 2014) TaguuINIINTS

o

uiadeuulgurgiven smuINTIvTiudeuay
aa v @ 5 Yo

favavananazivuluUsemnalng tualshasu
nsadvayukagnisiidiusinanaiagiud
WNe784 Inganireg198ian1tiun1sAne a9Ang
HOUIAVUNITLAUT DD ULALTEAUYIR BIANT A1A
Usevu iasetneunases A3 auanluyuy
LAY DIANTSEAU USELNANIDIELAUUIUITIA

(Karuchit, 2019)

ANUduWUSVRIdaYa STEUALAZANLS

o

Uoya (Data) Ao dydnual YnUednUTE
M8 Uiy Faszneudied e duau
”Lma&mimLLazEUmW’Lué’ﬂwmzmwﬁaﬁa’iaﬁﬁﬁ
(Liew, 2013) n3o1Judaifieasevnaiiossnn
wgnsnifiind uogereiiios gndesusiugiuay
ASUAU (Yepitak & Chuntuk, 2016) Taelilaniu
MIUszInadnnIzyivsellanmmng (Ministry of
Social Development and Human Security, 2015)
ansaumeA (Information) ANNSEUIUNIIANYRA
Yoya (Baskarada & Koronios, 2013) A5TALAY
JATLUUNI0UTTUIANALAT (Ministry of Social
Development and Human Security, 2015) 11
Joyavisedoru faumne fnauan Wueuass
weteyatoudrdmiunsdndula nsdliunis

v '

doyaanunasiian lngarsaumaiyauszasd

Wegdaslunisdndulaniounladeyn Tuvuesd

A43 (Knowledge) Aa AULTBYRIYARATIAIAL

@ '

fnauINaNABY (Baskarada & Koronios, 2013) N5
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$u3 Auannsalunisnsgiuazanudlaiido
meludalanieluaneslaeiyauszasdiiionns
Wann@in Unuvvesauslasinluaduay
dlafiAnanniaideslesiuglassaiieanud
AULTTAs 9 vulanvedyAna wagaINIsn
Wasuwvasldannsiufduiusfudasing q
59UHA7 (Reznicek & Smutny, 2020) Wadl Toya
(Data) @15@uLn@ (Information) bag A1
(Knowledge) #afiaanudonlesduiusiuniy
LLmﬁﬂﬁwé’U%umﬂﬁﬁymw DIKIW (Data,
Information, Knowledge, Intellgence, Wisdom)

Tneisuainnisfutoyatnnaisuaziniing
NITUIUNMTAATIEN TIUTILarUTTIIARATRYA
ilernutdedevesdoyasuiniduasauma
Weldirdeyaarsaumaiisrusiulfluld
lun1sfinwiuaziSeui naenaunsiuansaune
HuNsEevien Ardsdeu noUszaun1saiann
Q’ﬁu TRINIUUTTAMAURARN o) @1TFUNARINGT
Fefldwmniuaiiesdanuieng  ienisian
AwEIsauagangmsUUIABUNgAnS N Y
Aowdumuiedetaan deieduniuanisaly
MsifinUsEaAnsnimvesnuy uaziileuyudd
AMULRALIRAALUNTTANATIETIA N1TATIUA
nseuLwIRnAdlmTY nsassassdivandudiy
reliAndussdaug Wedimudundaises
agraluszuu anudazgniaunduaisaune
waziletarsaumaiiininaaugaig q u
Jaufiu Auduavansaunaszgnivamududoya
Inal 67'34LfJummé’uﬂ’uﬁ‘ﬁutﬂui’g%’ﬂsmiﬂ (Liew,
2013)
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MsaLIinweene 9 SRl uazainuseausi
AuagliaunIn 83uAnINNsEUANToYA N
wndsdayaiiiieie uam1IATIER dUATIEY

wagUszuianateyatiiatiludansaunaid

Y
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q
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)

WinwelagANa1salunIsAum Aansesdaya
N153AFIAULTEULTEIANUEIAY NITNUAARE
aruayukavlangs nsdunsient aseenuning
TAnanudnle afsasshuaznislauselosian

v

UeyaEmTaumAAINa13 (Khumtaveeporn, 2019)
fadulugunisdansioulasdaaiufinusuay
Aannsagaeunariiousemslilieu
Jugasileufiannsiouisenuies ieada
ANUmINEYBsToyaaTAUIA LazdaEidng 9
Afuidumavszamdudasuinduniing
ANudla Yinwe lweeR AUSEN uavngRnTsy
A S]Imar;:iaauﬂaas?lmmmw Aty aduayu
AeseulunnitinsliiansSeudifumudnenin
(Patphol, 2014) §apuAITANYINIITUINEDN
Yoyaasaumaiivanzay dmdunsaievenuas
TianudundiFou eduasulifiFouinning
Wnla anunsadszendlunisiSeuw nsundaymn

LALABYEAANAR N1sFndulanseasiaasse

' v
a ' o

den9 9 s sRniuliSeuduaudeya
iWeadraduasaumna aud auAnduniy
ldviaatnuavafdygyidionuies Tagld
uwndsteyaiiindefouazvarnvas Fsluilagiiu
anunsaldundsdoyalladadudeyafivad
aurtu TasesdnissswinsUsena miaeay
mafy osdAnsiliviamariils waznsduainiide
maivnisianansoiluldvsslondilsegnaad
(Kayee et al, 2021) Fsn15fansundondoya
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nsduAudaYa YanINAEMLRMUIANNS Vinye
n13An Wunisazieudnisiauiwasdaiy
ns¥iniude dafumnuaiunsavesynna
Tunsidfsdeyatnansiinudesnts amnuanunse
Tun1sAniiaszsd n133nns nnsfnaailenn
UszilluansuavadeassAavisenanansiuguuuusing o
neldusuniivainwatednsae (Sujittavanich &
Buawech, 2020)
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nMseusinaTuannsngseulasous

Y

HuUszavdudanie o lngerdudinansly
NTEUIUNISFeas Jagaoulinifindnlunisds
asilifesfiansande Tayaansauinesiig o

FAUYITDININVOINITAOAITHUUAE 9 LN

a

AodeyaansaumalugiiSou (Waythongkhum et
al,, 2017) &e

=% o o o

Feflaudrdglunisdanisieus

wzdadunIodlefivieliinnisseuiseving
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1UNOAAINUTUAY

Uszaunisailug (Boonme, 2021) vTu

FOINNNANNANNTT0T UL AUTIWINIINTUNS
Wrtsdeyauwazainuduiiie (Oxford University
Press, 2015) waztdusiinarsfnldarenaansaiin

Toyainasvsor U3 uan v o NLdEns

o
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LUBVNUBAINUN
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Asuansliidnlannumnelinsaiu viouse
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U
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v
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PYIDYINIATINTLUIUNTADEITAATY
Feanunsanuseandu 3 Usenn (Kachentawa,
2016) A

1. desadu (Traditional Media) Lunns
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Ungans 13anT Ignseateides nglnsvimiuay

AMBURS (Prompitak, 2018)

2. dolny (New Media) w30 defdvia
Judedifinisdearsruszuumeluladansauna
(1CT) 1w nsfwvilletio duwmesiin nwiaiiouass
AnlaLny (Tomaselli & Tomaselli, 2021) 53199
dedenunaulatl (Social Media) Fefidnwaiznany
giJLl:U‘U (Bunsong, 2018) A 1) Social networking
site Lﬂuﬁaé’mmﬁqﬂﬂaamwma%’wﬁazﬂa LNELLINT
sUnwsing o Tuvausifeniuyanadufianunsaiioy
wanipuAniunsefiujduiusiudvesdoya
1 Facebook Goosle 2) Micro-blog i{udedans
fldmounidoya vdedonudu 4 fuyaaaild
arwadlaludeadientu lnsedunis # (hashtae)
19U Twitter 3) Video and photo sharing website
Lﬁuﬁaé’muﬁi%ﬁami%ay‘agﬂmw PRIGIRD!
Gulad Wy YouTube Instagram 4) Personal and
corporate blogs vJudediauiilétuiinigassna
A9 9 atlewduduiindruduuuldilunienis
LU Blogger WordPress 5) Forums, discussion
board and group, Geo-spatial tagging | Yu
savunediEnnsedndfiinsuanaanudnudiuse
WUUNRY @A wagwuulUalNeas19MY LYY
Google Group Facebook Lag 6) Online multiplayer
gaming platform Lﬂuﬁaé’mmﬁ%’muagmwwm
ML UNUHIUASBYED U5 LTER 191 World of
Warcraft

3. A15YIMINITAD (Hybrid Media)
Wuniswaunaiuszninsdenaifuwasdslng
IngATlaian1uaen AR a9 uUTUNYDIYUBY LYY

nslddeyanalunisdeansusziiusng 4 Wude
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HapuviTounanuing 9 griseuiielriiinesd
AU aunsauszynatdaiiuinazusTg
ﬁ'mqﬂizaﬂﬁﬁﬁmuﬂ (Chanthra, Whattananarong
& Satienchaiyakij, 2021) @u15auwualanane
UszLan (Waythongkhum et al,, 2017) na11A®
1) Useinnvesdenisaeudiniinulssaunisal
vo4fi3ou 19U Aen1uuuIAnves Jerome S.
Brunner fiuUssgduUszaunisainisiiouives
disoueanilu 3 Uszum laud Uszaunisalng
(Enactive) Usgaun1sadguann (lconic) waeg
Uszaunisaldgdnwal (Symbolic) @11 Edgar
Dale l§aSusuazdnuusdoudazuszianlu
NTEUIUNTTITIUTVOUTEU AIULWIAANTIY
Uszaunsal (Cone of Experiences) Feeduned
AuduiussEninadenia o fuuszaunisainig
Foui 2) Ussianvesdenisasudiutsmugusng
Snuazvesde ansodauvniuusuianlévans
Snwagauirugvestinimalulagnisfnwd 1gu
Wilbure Young Meuususzianvesdonisaeuls

5 Uszuan loun viauian Wnugil sUnw) Tandan
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(wnuduiinides Gng) lanviaudag (Aneuns
Tnavimd) n3esiiosns 1 (A3psane) uagAanssy
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ANFIANISISEUNISaRY Ao dedmSunisiiaus
(Presentation Media) vy &eRud arnile ny

indes nneuns dedszay deussianian
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wWielvigiseuldussloviandelunisne Goud
wassiannuedldodududnenin saumeanunsa
Gondefiaenadostuianssuildfuteunneuas
ANUABINTYRIRUadlAg 1 untnzay wWiuladn
winraivinliglddedeasouduagianuiila
SnuwazaeddefiioliAnnswiiude wsizde
gnadiulnsuyud Fomadanimande laild
avviouiiossnmegimsalunsan awiidetiaus
9199z funuareg 19Ut ouiase F935nsvile
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SWiviude Ae n1sgdIuUsENeUYeIdRIndIna

Y
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10430 (Aphiwanthanakom, 2009) wonanil lu

o A

UaqUudelni niedeesulall wsoAdviallifeda

\unsdoasiagldinaluladddvasiiulaseie
Sumediiln MlYde3u ds wazustiudoyadnans
iuszuvdearsdidnnsofindiideyadaiiu
Tassrdumefiinfundn uazn1sieliilide
anunsonan o ldane (Thongmeearkom et al,,
2016) I8dundunumnniulunsdansigoul
TunnsgdunisAnusidlusuuuuilidudelunis
thirguniFou msdievenien Uszneu msda
Aanssunisieus Wuuwnasnseusiidiseuls
Anwimiaufiiiuiin Wuiadesiielun1sin

Useifiunaniaisous waziludeandlidSeuls

v
Y o o
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HANNATUNINT IR AWAN AR UmIETYUUFD
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Seuiswduldnasaian TnedasunlsAriada
ANUNZA uazAuAnYesdedoutunldly
nsian1si3ous lasdefidmisiiunisiiansan
AUgNAeInIaduidy nsfnuisesiuunay
AefianNABIN1TVRELSEY ANUARAAT DAY
UTUNKAZANINLING BNV T UTULAZELS B

AADAIUNITNINTUIANULNRUIEAUVDINITINATS

a A

30l dauUsEu1alunNISI@anNTe NIoNARHADWA

v
o

Winnssu wereuidenassde Tnediiedenin
61m'%ﬂwé“ﬂ (Funchian, 2019) uAU1S&@QIUASE
mathdemeluladuildornazlianunsosuiiuns
¥eensanysal fadu agfasuismnniouuny
msdsedly dmngunsaidewmeluladliianusn

19aul@ (Mateer et al,, 2018)
msiﬁ:vhﬁu?ia

PIANTITAITANY INUIAIEAS WAL
Tausssulisanyszan® (UNESCO) lanseniin
fennudrdgreanisiiviniudevemaiiioslan
Feldmmuanaainisusziiuaudnladenas
ﬂﬂiiLﬂwﬁuﬁaLLasawsauLwﬁ (Media and
Information Literacy: MIL) 19 UUIATTIUVDA
mailadouazansaume 3 aussauswdn (Office
of the National Digital Economy and Society
Commission, 2019) Ao @s5ausdl 1 nsaszmings
AMUABINTT ANEINITALUNITAUNT (Search)
AT (Access) WarAUAY (Retrieve) aNSEUINA
wazde aussauzfl 2 a1udle (Understands)
Uszillunga (Assesses) hagUszLilu (Evaluates)
ansauAnazde wavaussousil 3 n1sadna
(Create) msluszlavy (Utilize) uay n1siEdsng
(Moniton) ansaunakazde druuuIfnddy e
msiwiviudeuazdeyaluanamelsy (McDougall
et al, 2018) Usznousie 1) yenudladieaiu
unumuagmiivesdeuazilvuinisteyadu

2) viauiitangldteulviarunsaujoale
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U1NPUUTEANT AN 3) NMITUNIIUUALTEYAIY

= v =

Aean1svesteya 4) Auniuazidifadeyan

\Aeades 5) Vssiiudoyasseditansany i
\lemvesdeuasilfuinisteyadu q luudves
8119 mmﬁ%%aﬁal,l,azi’mqﬂizmﬁ 6) NMIUUNULAY
fnszfovdoyauaniomuesde 7) maduasei
wiadndun1sauwuaAniinenasnanniiienn
8) Msdeansanudnlasgfiadusssuuaziian

v o

Aorulugduuuuazied

Sullnvaudegilanioy
WidNzay 9) anusaltvinweinaluladansaund
(cT) Lﬁaﬂizmawa%@;ﬁauawamijamﬁ;ﬂ%a%ﬁn
u way 10) nsdidrusauivieuasdliuinig
Yoyadu 9 ilsuanseeniaainwlumsuansoon
NTEUNUITENINTRIUSTIULAE NS TdusInTY
szuaulszysulay dmsulssmelng n1asguia
waznilsuiiAeates Wy aondudeiinuas
W @) Iisasduasdundouiionmuins
Sinfudearsauneauazdefisia ne Media
Information (MIDL)

and Digital Literacy

(Doungphummes & Saengsingkaew, 2020)

ns70sAnTszaulanuaz Ussinanig 9

Lafn1sA1vuaNInsgIu wulAnkasduLAGauY

o A !

I ! [ £% Y &
n155iudeegrnlugusssulavanddiiiu

namsgmindemudidnyuesnsdivinviude mane
mMsduiiuderfuanuimnudila arwanansa
Winwe viseIsNsvesuiavyanalunslduasidndi
i3osiloldnansuszian nsiddede nsidnla
levmde nsfiaruuasainadoninuvesusas
yaAa Fen1sAdiaTest Inng Useduanden
ansgvispdsihinaue annsafinradenifofiu
ogludo anudssvesde Wislilvignvasnuiogn
asaudn aunsaUszifiudndunuanludeiide
Uaus wavinluldusslovilaegraununzay
(Bulger & Davison, 2018; Celik et al,, 2021;
Narksuwan, 202 1; Suvachittanont, 2019 and

Wongkumsin, 2019) lngdnwugveiyanaiayiieu
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the Royal Society, 2019) f® 1) Arwa1nsalun1g
THnsesiionaznisiinfaniediovesdanaiy
Usstnnifitedunisiteansityaraansnsanlugdsans
uazFums 2) mmansnsalumsiuansandedsd]
sUuUUBMauazanunlunasouns ivananyds
Foafitugiuaand anudrladent anunsn
Anszidulanuld wer 3) muaunsalunisld
Ussleminndeuazananuidediensaeiinsie
msfinsandendadulaliinzan dWelsstunis
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il nsdaasuditeliiAadinue sy
Giamiil,vhﬁuﬁaﬁy’aﬁﬂwﬂﬁLG’fhﬁa inwenig
Ansgit inwenisUszidu fnznsaiaiessn
Winwen1slngnses iinvslunisuansean inwens
deans uagsinuenisidiusan arsinainan
$anfleaanitunseuniifivgnilsuazasus
Uszlominazinwyosdodinueoulavuazdang
woAnssunislddevesaulunseunds an1tu
msfnwifiaeaunsnisnauazinvuosdedeay
soulatlusedvsing 4 anfegransdiinui
Farau nihsnuiziinefesifiulovedaiauly
nsmuay Miuguadeyadinans sausentsli
Anufriuteanafiitesonisiindeves sy vy
nmsdearuitlinnuilubessiviiudoun
AuludpUrIUTOWNINWEY NsdeAwNINluazAS

v A W 1Y

FAITIUATTA 9) LLazﬁﬁmcyﬂam;:iiuamaaﬁ
ASINNSIATATY AR TATIEY KENLEY Laviden
Dasudedifiaunainnatsseusiuetieiad
(Euamornvanich, 2018) uagn1nIzIAn1siseus
\eduasunisiiinsiudefaiunsaduiunisle
Mawﬁﬂwmz‘ﬁqmﬁm‘imﬁﬂqmuasmsaau
Tunsazszaunsinwiiiuianssuiidalenalsy
éL%EJuléﬁ]ﬂmiﬁzdﬁ’]mM ARLATITY ARININELAY
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Toguszasdiidaiaunasianald (Prakrongai &
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Punpong, 2019) N139ANSiT8UsNNWINIHONY
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audinnwarliseurnufuRluaniunisalase

NunNFATIEin S suaansanuiaslaly
PndszirTuasrlidisoulanssuiunisianzm
anu§ nszvaunsuAtymihluldlaludiness
n1399AaNTIUNITT BRI MensaiiauURase
lngialondlviisouAnwmauninnnunasieus
finarnuans wagdienendadildainnisdneim
ASiiuAy i liieudianunsemiiniinig
doansiifiusgdnsaindy doausznoudae
Awanusalunsnaunsesasiliiuin naonau
fvinwrlunsuenuesdoyansudediuludeya i
mMsdanauaziinseiatwinaznagnsnisdeans
\esduroufiaznsinaeunadsdedoyaligdu
(Sairattanain, 2021) miﬁwé’ﬂﬁiimﬁu’amamqm
Adundnsssuitedlfidoswneludeiilfingua
wagndnledlanudnisdundnsssuiysaouls
Andunsnfinsanidemdoyadnansing 4 dae
WinuazHa uenuezseazidealiiuded deide
vasansti o wldneuiivndetouazsndulonans
nANTIY (Vittayasarana, 2019) ¥30KaUNTN
AuINzaLYesdan1saeuiaztiunllunis
IAN15L3UTNIUNMT CRAAP Test (Benedictine
University, 2022; Monmouth University, 2022;
Ping, 2022; Rutgers University Libraries, 2022) i
Usgnausme C — Currency (MSIHELNS) NSHINTUN
PInTosEeTIAluM SIHEWNI S on15aieETsA
nsuflouivugedeyandadngn R- Relevancy
(ANuduius/ amnuAeades) nsfiansanainy
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Abstract

This research aimed to study the
relationship among the knowledge, awareness,
and practices on food literacy as shown among
the home

public  university pre-service

economics teachers.  The sample group
consisted of 330 samples. Stratified Random
Sampling method was utilized to acquired
sampling individuals who filled in online
questionnaire, the tool for data collection.
Selected statistical tools included the analysis
of frequency, percentage, mean, standard
deviation, and Pearson’s Product Moment
Correlation Coefficient. Collected data and
statistical analysis indicated that 79.1 percent
of the sample group had strong knowledge.
The awareness of the studied sample was at
the average level of 84.8, and their practice
was at the high level of 68.2. The relationship
among the knowledge, awareness and
practices on food literacy was the statistically

significant at the positive value of .001. This
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pointed out that once the students equipped
with strong knowledge on food literacy, their
practice went in line with the direction guide.
The relationship of the knowledge and
awareness on food literacy in correlation with
the practice on food literacy was found
positive at the significance of statistical level of
.001. The analysis result indicated that well
informed and positive awareness leaded to

healthy practice based on their food literacy.

Keywords: Food Literacy, Pre-Service Home

Economics Teachers
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Krejcie & Morgan (1970 cited in Gail, 2002) &4
Avuangudlegabidnuay 248 au lnedin1sdy
ﬂzjuﬁ’aashuwu%uqﬁ (Stratified Random
Sampling) A1uT 1 UIUtENUNANWIVOILAA Y
UMIINE1RY wazlaannIsduuuuTadey
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Fuutamuadu 330 Ay
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wieaildlunsidensailidunuuasuny
paulay (Online Questionnaire) AWMU 1A
MU 9 TAenfuesdUsenourenInuaan
3119919115 9N Vidgen (2014); Pendergast and
Dewhurst (2012); Ukraisa (2017); Ukraisa (2020)
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NYIAFANNTTUAIAAT UMINY1F8VR35T
Ansidoyalasmaianud Adesas Alade
wazdnnguszAuAIINS 3 SEAU fe AzuuY 17-24
nu1ene daudseaud 9-16 nuneds 4au3

JEAUUIUNAN Wag 0-8 vianedle HAuIsAum

3. AUATENTNLTOIAIINRAATNIG
91n1svesldndnAnyiAgAnnIsuAIans

o

U IMeNdeueasy Tinszidoyalnomainiud
Afosay Aads Adnidsnuunassu uazdn
nausEAUANUATENIN A AYUUUTIN 51.34 -
70.00 manea daunseniinegluseaud azuuy
59 32.67 - 51.33 nunwdis danunsyntnedly
FEAUUIUNGNY WAEAZUULTIN 14.00 - 32.66

nedla danunsenineglusedulad

4. M3 URE0IAINRAIA3N1901MNS
voslAntinAnwiagAvnssueans unninenduves
TATnveyalaenAinud Aesas AlLade

1FIUVYBUVULINTT U LLﬁSﬁﬂﬂEﬂMWi‘]aﬂiiﬂ 3

91.68 — 125.00 U899 &
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JEAU AD ATWUUTIN
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Besmnuaanivnsemseglussiuuiunans way
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lagnisnadevanuAgIunisivedng
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ANUFUNUSAY LaeldafAtun1sIAsIEY Ao
duUszdvsanduiusiuuiesdu NszautodAgy
19886 .05
NAN15938LazN15aAUS8NE
v S
Jauaniugu
LT &9

nqusiegns Sovay 70 1umends Soe
Az 48.8 918591313 20 - 21 U Seway 32.4 finw
a8 TulN 3 Wn13fnwn 2564) Sesay 41.5 daAn

o

aviluranitvegluinueiund (41.5%) Segay 42.1

D

a o 1

fgddnuwiegluniamile Sesag 90.3 laseu

182U UALINUINIT AD NaNN1TUTENBUBINIT

foway 83.6 Lasuiv1iais Toyalinte1mis an

M19197 1 5EAUANNSLTIANLAAIATNN0IMS

WA Facebook kae Souay 82.4 311 YouTube
$ovay 55.8 SuusEyua W sThaRind 1 - 2 ass
rodunvt Sogar 88.2 SuUsEMIUBIMNTUNING 1
- 2 afsodunii uagfesay 724 YuusEniu

9IS OFUNMYTORIMIARY 1-2 ASIsiRdUAY

Anu3izasnnuRnIninsemsvasiian
UnfnyAgANNSIUAENS NnINeNdevessy

nausege Segay 79.1 dadujeyly

= 1%

JEAUA (79.1%) Mimdeliauiegluseduliunans

Y 1

(20.9%) wagnwuinlaifinguiegaiisiauioglu
sedvlal Tnengquénegnafiaiuiiods 18.48
ATUUL ATUYLEIEA 24.00 ATUUY (151971 1)
ileannniidonisBoudesulatianunsaitinfeineg
1Ny wazaonadosiuiiddniindnsinoudnld
Bouiizesemsnius1ein 1wy ndnnisuszney

81917 138UFININA Facebook Uag YouTube

(n = 330)
izﬁumwiﬁmm’maa’mé’mammi U (AL) Sowaz
STAUR (PNATUULTIN 17 - 24 AZLUL) 261 79.1
SEAUUIUNAN (PNAZULUUTIN 9 - 16 AZLUL) 69 20.9
seauldd (@9AguuusIL O - 8 AZLUL) - -

X =18.48
Minimum = 12.00 AzLUY Maximum = 24.00 AZLUY
374 330 100.0
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ansiausing 9 Tunssuiunsndnuasulsgueomns
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Charlebois, Music, & Faires (2021) figzfaui1917
wawandauduiusfue sty denudides
onsunTulugaenIsungszuInedlain-19 d1y
Ustifiumnuiinguietmeugnilesiian 5 a1
usn leud *emnsildiinsuuideudanusniiod
WHueamsiivaendy 100% (32.7%) *4193 1Ju
pnsfuturesnIaday waznawile viann

dramileatiminie Tulugunauniesihluven

v '
o w

Wrutiey (26.4%) *InNinngania Ao Azl
dailnenn NI9A8 VIV UASTEN (16.7%) *A8 N
Lawuin1sseydnuau 1 vdleuslaa Tu 1 Ussy
Auat (8.5%) waz*adulnenisermisheddasslu
n1sidendoeinisuazidideeinislaly
FnUsed1Tu (7.3%) Ussifiuomsiivasndeea
Tiigaudmsldfinnsuudouuddisudsiiuives
g1m157iAsinisTdarsiafiildiiuafigvun
wiolaldiae Wielifusmsuaonsefiuriase 3a
miﬁmmLﬁﬂiaﬁﬂameﬂﬁaua&jﬁWﬂ Uszifiudnad
anamenssIds M fioailndlaindnduns
NoAwAa3e 1 ududunshludoidedn Seilid
naugniey %ﬂé’mdauﬁmaugﬂiﬂé'tﬁmﬁ’uﬁmd’m

a o

gid1iu1veIngudiegis Ao A1A

U

o

prJusaneunieandudesay 29.7 dulseidiu

M19197 2 SEAUANURSEMINITRIAIINAAINININEIMT

L

Aniinnggnia Ae Azl dilne1d na1ads Uy

a

LASTEN NNBUYNLBY B1ABIINIRNTNAWMANT

Y
v vy '

naenel Mall Anusazvlindiggnianiuanleue
Tagtumaluladlaviilianunsadgnlaynggnia
wionadadldasiadifotelildnananiin Ussiiu
2anlAYUINTTITINITEYTININ 1 mheuilan
W0 1 UsTRAuT TeHUeUTIYSasTusIgnnnd 1
e faifuFanseuaanlifiionsunulunis
SuuszmuseTuldliAuuTuaisivue dwdn
Useifuiiraulafe edulnenisermslaeialy
ordnleifdasylunisidendena e sl
foifosulnennsemns uinisidenfiueimsi
wanuateUssinnazhiglminesulnemsenns
Windulasidunisdaaiulinumnainvaienig
Fnmvesomisdsegla

ANUATENTN30IAINAAININN DS
vaslidntnAnwiAgAnNIsuAIEAT UN1INeTde
¥2933

naufIeg19Touay 84.8 UA1uATENN
oglusziuuiunana (84.8%) Mivdesosay 15.2
Aunsenineglusedud uaznuinlddiidn
tinAnuiifinnuasenidnegluszdues Taongs
Fr0819fildazuuunIniign Ae 64.00 AzLUY

(mswﬁ 2)

(n = 330)
szé’ummmwﬁnL'%laamqmmmjtmqmmi U (A1) fovaz
AUATERENTZAUR (TI9AZUWUUTI 51.34 - 70.00) 50 15.2
AMNATEILNTZAUUIUNEN (FIAZUUUTIN 32.67 — 51.33) 280 84.8
AUATENINTZAULDY (TI9IAZUWUUTI 14.00 - 32.66) - -
X = 46.28
Minimum = 33.00 AgluY (f =1) Maximum = 64.00 Azt (f = 1)
374 330 100.0
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wndign 5 drdiuusn liun msidenuilnaems
msmilfagunminisvesmueaieliifiqunin
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v
=
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2:\flodni1: 9171 (83.1%) uay 2 Srdundaiison
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visodawnden (82.1%) luussifiutnediu druusn
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duInnaunadu o WuRNINTRAVAINBNAE

M19199 3 szAunsUTRISesAURRIAI IS

druUszinuninguiiog LU IBuazIIuAIL e

'
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etiouiian 3 drduusn laun *a1siaiilédly
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dumsiedequain (38.2%) *a1siadildly
nsinuaslulseinalneg @y wisialen foind
mnuvaendeidesanussmalnseygelinign
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Ingfeinfinuvasndensiziiunamiuinggiu
YRINTENTIUNNEATLATENNTal (51.2%) wa 3
Usziuisfuansaiiluomiswaznianisinens
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wilnnsalnwiisifudestinaiienasiinng
vndeyaifisidy wieliiAnmudlonazaszuin
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nauseE Sogay 68.2 In1sUfURLIeq
AnuaaIninsemseglussiuun fvde oo
av 31.8 aglusziutunans satingusiegdliny
nsUftRiEesnnuaatnineemslusedules
Taonguiegafildnzuuuinniiandio 117 Azuuy

(miwﬁ 3)

(n = 330)
nsUfURGeAMURAININ19E YN U (AU) Jo8ay
FLHUVLIN (TRAZUUUTIN 91.68 — 125.00) 225 68.2
szAuUIUNaNe (PNAZUUUTIN 58.34 — 91.67) 105 31.8
SEAULRY (F29ATUUUTIU (25.00 — 58.33) - -
X =97.37
Minimum = 59.00 AguuY (f = 59) Maximum = 117.00 Agtuu (f = 32)
334 330 100.0
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Abstract

This research was intended to
investigate: 1) nutrition literacy; and factors
related to nutrition literacy of Public University
students in Bangkok. The sample were 400
Public University students in Bangkok from the
multistage random sampling method, using
questionnaire. Percentage, mean and Chi-
Square Test were used as statistical tool. The
results were as follows: Nearly three-fifths of
the students were about 18-19 years old. Two
- fifths of the students stayed in private
dormitory with their friends. Slightly more than

three-fifths of the students’ income was 8,000-
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17,000 baht. Students perceived the most
information about nutrition from the internet.
Most of students had nutrition literacy on
knowledge at moderate level. Their practice

on nutrition literacy at frequent level.

The study found that nutrition literacy
on knowledge and the practical aspects of the
students as a whole, there was no correlation.
However, the relationship was found in sub-
issues, namely nutritional status assessment
and food selection was very high correlation
(r=1.00, p<.001; r=1.00, p<.001). Cooking issues
and eating was associated with a very low level

(r=.148, p<.01; r=.150, p<.01).

Keywords: Nutrition, Nutrition literacy, Nutrition
Literacy of Public University Student
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<
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=
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1
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U 9 A%q (Fremsunn 0-37 AzLuw) 10 2.5
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994 400 100.0
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*¥*p < .01 **¥*p < .001

3150INAN5IY

NantnAnwuninedevessgaiulng
(Feway 83.7) dmmaaiaimalaruiniseiuaiug
oglusedudiunats wazifevanulud (72.2%)
finsuftRszautenads onaflosanlutiagliu
nslidedsnuooulailunisdeansmgunmdui
fousntusialon WusesnsivinlfAnnsdeans
nsguanlugunuulng lddrasilunisdaasy
gua1n LWauden1sanluuinsnisnig q n19
aun vilidn s sennslétiuunntuuey
¥ty (Thai Health Project, 2020b: 25) uay
meifeadaiinudt Santndnwiesar 95.8 145y
Toyavnarsifsatularuinismedumesiin
Fadudeiidndaldineunnidensedemnedu 1
drunan1sideUsziiugesvnsunazaiu e

LY

A50deall

1. ddninAnwrdaiiuiiaaiaindou
130N ¥UENIUIUBNAIELATUINT LYY HUWIS
winUanewazvindeiludnuauzveaindlasuinis

laif TneddnindAnwineugnifissdesas 33.5 ¥4

'
a a

wanslmdululaindanvavennaniizlnsuinis

AnuANUTNtavealidndnAnwn M larannedau

198

Aaa o =

oA BMI nseilfidnindnwiieunmuanaugn

TuiS99munLNY Lagn1suiA BMI
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817159120017 kU9 Umna Wlen Ju way
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Project, 2020 a: 17)
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A Behavioral Analysis Model and the Cause of Alcohol Dependence with

the Decision Tree Technique
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Aaod19nguae (Synthetic minority Over-
sampling Technique : SMOTE) it o191l ¢ A1l
wngaufiganazgniesfian dunaieduuy
Baszinginssuuazanrnsonisiiulsnfings)
someiasuliifnauls Tnonansisends wui
8ane3fiu J48 dAmanugnAaslariInILulugn
vosteyadld 8-fold cross validation Tunsuus

v

Joya lagilAiAinuauga SMOTE 800 1 ddn
AIUYNFDY 80.61%, A1AIULLIUEN 78.20%, f
AUTEAN 80.60% UazAIAINEAE 78.80% T

11nA31 LMT, RandomTree wag HoeffdingTree

AdnAey: lsrfngst duldenduls watianisdu

Winsagangues
Abstract

Creating a behavioral model and
causes of alcohol consumption by using the
decision tree technique. This research aimed to
study and develop behavioral analysis models
about causes of alcohol use and factors
affecting the cause of alcohol dependence.

The sample used was students university,
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Freshman to Senior, Nakhon Pathom Rajabhat
University, Muang District, Nakhon Pathom
Province. The total number of survey takers is
500 people and the detailed data is a total of
12 characteristics. When analyzing the data, it
was found that there were a total of 500
complete records available and could be
classified into 4 groups: Group 1 was low risk
drinkers, Group 2 was risk drinkers, Group 3 was
dangerous drinkers, and Group 4 was addicted
drinkers.  Which uses data classification
techniques with a decision tree by comparison
the algorithms include the J48 algorithm, the
LMT algorithm, the RandomTree algorithm, and
the HoeffdingTree  algorithm. By  Using
adjusting the balance of

added

techniques for

information  with  the randomly
technique. Minority samples (Synthetic minority
Over-sampling Technique: SMOTE) to get the
best and most accurate values to create a
behavior analysis model and causes of alcohol
dependence with decision tree technique. The
results of this research revealed that the J48
algorithm has the data validity and precision
values, which use 8-fold cross validation to
divide the data.The balance SMOTE 800 has
80.61% validity value, 78.20% accuracy value,
78.80% precision value, which is more than LMT,

RandomTree and HoeffdingTree.

Keywords: alcohol dependence, Decision
Tree, Synthetic  minority  Over-sampling
Technique
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8nluilid aifiansruIunsenludalunisAuny
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IWluseaziBonvesgruteyariiovnsuuuuiigou
oglugrudeyatu lulgtiunsimiiosdoyald
gﬂﬁwlwizqﬂm‘lﬂumwmaﬂianmﬁ”’qﬁmﬁjﬁa
felumsdndulavesifudmslusuineeans
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nilesdayailSouaiiowituuinislunisdmiu
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aunsafdeyaasaumannldautianisiumiles
Yoyafiarmnsadunumnuiigeusgluteyads
nUsvasAvoInIsinmileostayaaiunsaldAu
YoyadAyivzuufudoyadu o lugrudeyad
Lailgwenisguisandn KDD(Knowledge Discovery
in Database) #38N1TAUNITBYANIEAINUTH
My 5 JULUUAD 1) NMSAUNINGANUTUIS 2)
MsIuuNUTEILAEN1INEINTal 3) N153ANgY
foya 4) namAAaUnATAATY 5) Mslias gy

wuILTY (Boonserm, 2003)
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suliisndula(Decision Tree) Wuinaila
Avnadnsludnvaurveslassaredulsl Faded
foyaiidosnsinnguiiazihnudnvas(Attribute)
fng 9 vesdoyatuluiitsusuidunialuduld
unsgianatalatenisdefifonquuesdoyad
wiloudu nrgluduldavdsenavludielnun

(Node) Fawsazlnunvziinadnuae Wusveaey

Asvaeauldi(Branch) wansdearmdululavas

@ P

adnvasiignidenneaey wazlu(Leaf) Fuluda

=< .3

a

sanvasiuldidadulawansdienduvesdaya

aganag
(Class) Aifenadnsiiliainnisiiune Inuniied
vugnvesduliiTeninlnuasin(root node)
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Al 1 Tpssaedulsidnauls (Atcharaporn, J. 2016)

suldndulalininanuaiunsovens
anquuekiazAnanwuesalady As Gini
Index Anfivavaninaadnuuzuiotadslaaas
Wnnldilunudnuauzlunisuiinguuesdanesiiu

TnedlgnslunisAmuindsl

Gini(t)) = 1— Y[P(t)]2 (1)

Entropy fAnAziuvastoyaiduad
wenlagld dnwarUsyan vesdanasyiy ID3

Entropy(ti) = 1 — XiL[p(t)]logzp(t) )
Taofi
t; #o audnwaugiith 113nen Entropy

p(t;) Aodndlrur9dIuINANITNTDY

naY i MUIIUILANTNNIMUATDINGUFIBEN

= ' [

Faunaroanasiuarlvnavadlaseasna

£%

fuldisn

a

aulafiuansinaiuly (Atcharapom, 2016)
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gndesvannazAudnvazvestoya Lieldilu

nsdndulanusnquieyanguegoss Ineiansun
10A7 ANULANAISIUY Entropy HAANEAINAIT
\enAuanuue 41 nTukUInguieya A8
Normalized information gain ﬁqaqmﬁuﬁami
a519m3dndula Logistic Model Trees (LMT) 1u
n1551unU Yeunatdaauld(Treeshaznns
annesladafn (Logistic Regression) (Paranya, P.
2016) Random Tree tHuwadafildlu n1ssuun
nIAngiduieIiu C4.5 lnedindnnisaing Tree
N34 Tree angquuy luusazlnuaudnion
wuszananalaglilénis Prune waziflesann
$1uruves Tree LinTuagesinida See1nuinis
WAYynn n15a31e Tree dululdianun
dulTENaUaINITaasIIYNENVDY Tree 8BNNN
31NN13N5¥A18YARII9 VY Tree Random Tree
Wunisguanniiguainyaves Tree Mdulule
(Pattanaphong & Jaree, 2021) hazdano3u
Hoeffding Tree
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SMOTE Wumadadldlunisuftagmnig Xnew = X;+(X,— X;) x & (3)

Suunteyaiiliaunaifosndoyaluusazaanad Tngi
FIUIULANAAULIN YITNEENETDINITTUN L
og) Tudayanguun fafu3s SMOTE Wunaiia Xnew fio Toyeln
Sy Toyanduties Wildunudstulneniadia ;o teyafidaluneuusn
foyalu nquifestuilinisnsvarsvesndudoya G oaw A a4

v ‘* ., TS X, Ao Yoyanduangn 1u dusndn 5 9n
fanuaunaunu lngvinisduAiteyaiioglu )
ndudoya tostuu 1 Amdsanndufinisands & forduiu 01
JoyalnalAes anduiu K A(K-nearest neighbor) nsAuInUsEaNS A nvesduuulaly
WAIAIUIMAT TE8¥N13(Euclidean distance) Confusion Matrix Aan1519agusurudeyadisn
igujwqﬁwﬁduﬁ’uﬁﬂ JoyalndiAusiagen o Lmuﬁaqaamﬁamﬁqgﬂﬁ 2 (Chawla, Bowyer, Hall,
Aszogmnsiiteniian szuinedniiguiuadeya & Kegelmayer, 2002)

p—)

NAAge NUUIEI Toyarfieuseninsendeya
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PREDICTED CLASS

Class=Yes |Class=No

Class=Yes a b
ACTUAL (TP) N)
CLASS Class=No c d
(FP) (TN)

Ul 2 TP, FP, TN wagFN d1mi3u class Predicted

v
=1

A5 UITNTInUSEANS ANV RIS NN EURLS WAL D un e 9l

Precision 1Hun1sinanuwdusvadina lnefiansanweniiazaana

. . True Positive
Precision = — — (4)
True Positive+False Positive

Recall 1un1sinanusednvadung neRansanweniiazaana

True Positive

Recall = (5)

True Positive+False Negative

F-Measure tJun159aA1 Precision kagRecall wiauduwasluna lnsfasaneniazaaia

2 X Precision X Recall
F — Measure = — (6)
Precision+Recall

nsinAAugnAesatiag IneiansunsINN AaNE fie 91U True Positive YBNAAA

AU

True Positive + True Negative

(M

Accuracy =
y True Positive + True Negative + False Positive + False Negative
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wadaduldsndulalawn Ja8, LMT, RandomTree
& HoeffdingTree titewgnsainisiiulsadngsilu
naunAny uinendessiquasgusuli 1
9 4 msanfiunulaiinisiuSeuiisusening
Yoyairunisuvaunalagldaiainugndes
ANuUiLgY AALsEAN WagA1AIae9a Ll
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fadula saselud Jas, LMT, RandomTree uay P 3

HoeffdingTree Tngluauiseildnisnaaeuaiy

gﬂﬁawaﬁaLLUULLUU Cross-Validation

M5 3 asnamamsAiiunsie 4 Sane3iiu

Original CFS : SMOTE
Algorithms F- F-
Accuracy | Precision | Recall Measure Accuracy | Precision | Recall Measure

Jag 74.00 69.80 74.00 70.90 80.61 78.20 80.60 78.80
LMT 70.20 67.10 70.20 | 68.50 79.54 77.40 79.50 | 78.20
RandomTree 70.00 68.10 70.00 | 69.00 78.34 75.20 78.30 | 76.30
HoeffdingTree | 62.20 58.60 62.20 | 59.30 62.03 58.20 62.00 | 58.10
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Abstract

This research aimed 1) To compare the
problem solving abilities of the first year
vocational certificate students from Huaiyot
Industrial and community Education College,
Trang. During the project-based learning
management on energy and environmental
conservation with normal learning management
2 ) To compare the creativity of the first year
Vocational Certificate students from Huaiyot
Industrial and Community Education College,
Trang. During the Project-based learning
management on energy and environment

conservation with normal learning management.

This research is Quasi Experimental
research, the sample used is first year vocational
certificate  students at Huaiyot Vocational
College, Trang Province, for the 2 nd semester,
academic year 2019. By divided into the control
group and the experimental group. The control
group arrange normal learning and teaching
consisting of 33 vocational students from auto
mechanics department in Huaiyot Industrial and
Education and the

Community College

experimental group organized learning and

teaching by using project base learning,
consisting of 35 vocational student from auto
mechanics department in Huaiyot Industrial and
Community Education College. The statistical
analysis standard

employed were mean,

deviation and t-test.

The results of the research were as
follows: 1) the experimental group of students
who were managed to learn by using the

project as a base on energy and environment

213

conservation, the mean score after study in the

problem-solving  ability  experiment  was

significantly higher than that of the control
group who received normal  leaming
management at level of .0 5 according to the
hypothesis and 2) The experimental group of

learners who were managed to use the project

as a base for energy and environment
conservation. Have an average grade after
classes in creativity experiments. Has the

average score after studying in the creativity test
was higher than that of the control group who

were normally managed learning at level of .05

Keywords: Project-based learning management,

Problem solving ability, Creative
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Abstract

The purpose of this research was to study
the mathematical problem posing abilities of
preservice mathematics teachers (PMTs). The
target was 26 third - year PMTs in a program in
mathematics the faculty of education at Nakhon
Sawan Rajabhat University who registered in the
“Mathematical Problem Solving and Problem
Posing” course in the first semester of the
academic year 2021. The research instruments for
data collection were 1) lesson plans corresponding
to processes to enhance the mathematical
problem - posing abilities of PMTs which consisted
of 2 steps: 1) preparation for mathematical problem
posing and (2) mathematical problem posing steps
2) a mathematical knowledge test and 3) a

mathematical problem - posing ability test.

The research results indicated that 23 out

of 26 PMTs passed the criteria for mathematical



MIESANWIFEEARSUSYIF

L3

Ly

I 37 aduil 3

problem - posing ability (88.46 %), and the average
score of PMTs’ mathematical problem - posing
ability was at a the high level. The process to
enhance the mathematical problem - posing
abilities of PMTs could apply to course
development as well as the related activities
in order to enhance the PMTs’ mathematical

problem - posing abilities efficiently.

Keywords: problem posing, instructional process,
mathematical problem posing ability, preservice

teacher
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The True Meaning of Catholic School
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Abstract

The vision of Catholic education and the
meaning of Catholic School in general has
changed dramatically in the 50 years since the
promulgation of Gravissimum Education s
(Declaration on Christian Education). The Church
clearly states the reason in this document why
she has to be involved in Catholic Education and
outlines the fundamental principles of being
Catholic School. The attempt of this article is to
dig deep into the Church related Documents to
Catholic School supported by some research
authors to discover the true meaning of the
Catholic School that can be applied not only for
Catholic schools as a whole but also for any Thai
school whose identity and distinction of their
schooling go beyond the formation of the total
person intertwined with the principles of integrity

and morality of the person.

Keywords: Christian Education, Principles of
Catholic Education Catholic School

Introduction

Catholic schools serve 62.2 million
students globally at the preschool, primary,
and secondary levels ( Wodon, 2020). In
Thailand they had first taken their operation in
Ayutthaya more than 300 years by the

Missionaries from Portugal ( Pongpit, 2005) .
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Since then, the Catholic Schools have been
spreading and serving all walk of lives in Thai
society. Only in Diocese of Bangkok alone there
300
Catholic Education in Thailand

are more than schools under its
jurisdiction.
therefore has become the main Mission of Thai
Catholic Church and very much appreciated by
Thai Parents and Society. Amid new challenges
Catholic schools all over world are facing
which are the result of a new socio- political
and cultural context in which the values of
subjectivism, moral relativism and nihilism are
pervading contemporary society leads to
behaviour patterns which are at times so
opposed to one another as to undermine any
idea of community identity. Moreover, rapid
structural  changes, profound technical
innovations and the globalization of the
economy affect human life more and more
throughout the world. ( Congregation For
Catholic Education, 1997: 1) As a result it
widens the gap between rich and poor, as well
as massive migration from underdeveloped to
highly developed countries are occurring all
over the world. In that phenomenon it leads
to a growing marginalization of the Christian
faith as a reference point and a source of light
for an effective and convincing interpretation

of existence.
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The Church is aware of such serious
problems which are an integral part of Christian
education in a pluralistic society (The Sacred
Congregation for Catholic Education, 1977, no 1)
and realizes that for Catholic Education would
only survive it must focus its attention on the
nature and distinctive characteristics of school

which would present itself as Catholic.
Conception of the Catholic School

The Second Vatican Council was
instrumental in the renewal of the church
especially its inner life, educational provision
and relationship with other Christian traditions,
religions and the world at large (Maureen,
2002:17). After this council the church had
embraced a spirit of ecumenism at almost all
levels of cultural and social life hence the
more favorable relations it has gained over the
years at a global level. She therefore
determines to continue his work of salvation,
through her visible organism, suided by the
power of the spirit. She also realizes that to
fulfil her mission faithfully and effectively she
must deepen Her awareness and meditating on
the mystery of her being and mission by the
same Spirit. To fulfill the mission, she has
received from her divine founder of
proclaiming good news and salvation to all
men and thus restoring all things in Christ, the
Church therefore must be concerned with the
whole of man's life, even the secular part of it
insofar as it has a bearing on his heavenly
calling. Therefore, she has a role in the
progress and development of education.

(Gravissimum Educationis, 1965)

With this realization she intends to use
all the means that she has to proclaim and the
Kingdom of God. In such manner she reads the
sign of the time and cultural factors for her
consideration, to promoting the development
of the human person. In one of her means she
establishes her own schools because she
considers them as a privileged means of
promoting the formation of the whole man,
since the school is a centre in which a specific
concept of the world, of man, and of history is
developed and conveyed ( The Sacred
Congregation for Catholic Education, 1977) and
foster in her children a full awareness of their
rebirth to a new life. (The Sacred Congregation
for Catholic Education, 1977). Such a concept of
Education is in line with National Educational Act
1999 that spells out “Education shall aim at full
development of the Thai people in all aspects:
physical and mental health; intellect; and
knowledge; morality; integrity; and desirable way
of life so as to be able to live happily with other
people” (Section 6).

Principles of Catholic School

To make Catholic school distinct and
distinguished fundamental principles must be
laid. Its first Principle is the same as mentioned
in National Educational Act (1999) that states
all individuals should have equal rights and
opportunities to receive basic education... .
(Section 10) In Gravissimum Educationis, No 1
clearly spells out that “ All men of every race,
condition, and age, since they enjoy the dignity
of a human being, have an inalienable right to

an education. In the same article the Document
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emphasizes that “For a true education aims at
the formation of the human person in the
pursuit of his ultimate end and of the good of
the societies of which, as man, he is a member,
and in whose obligations, as an adult, he will

share”.

Second principle is based on the
meaning of Catholic Education. Gravissimum
Education is states clearly that Catholic
Education should not strive just for full
development of the person but also on the
knowledge of the mystery of salvation and
their awareness of the gift of faith in which they
need to learn to worship and to render service

to the society (no 2).

It means Catholic Education is more
than general aim of education. It is just for the
formation of the total person but also the
leading realization of the baptized person to
the knowledge of the mystery of salvation, to
become aware of the ¢ift of Faith they have
received and striving for the growth of the
Mystical Body and bearing witness to the

whole society.

The same document also recognize
the involvement of parents in choosing and
providing Education for the children and
support from the community. It clearly states,
“The family which has the primary duty of
imparting education needs help of the whole
community. They also have the right of parents
in choosing the school for their children and the
civil society, whose role is to direct what is
required for the common temporal good (no 3).

In this regard it corresponds with National
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Educational Act (1999) that states “Parents or
guardians shall arrange for their children to
receive compulsory education...... (Section 11).

The same document also indicates
that the Church is willing and committed to
fulfilling her educational role, using all the aids
that she has especially catechetical instruction
which can be used to enlighten and strengthen
the faith, nourish life according to the spirit of
Christ, that leads to intelligent and active
participation in the liturgical mystery and
motivation for apostolic activity (no 4). That
means the primary function of a Catholic school
is to provide forms of education through which
the essential doctrines and devotions of
Catholicism are transmitted and the provision of
this education is a non-negotiable duty (Haldane,
1996). Therefore, forming a major part of the
meaning of the term ‘Catholic School” points to

the evangelization mission of such schools.

Next significant principle that this
document attaches to is the importance of
teacher.  The document emphasizes the
importance of school in developing not only the
intellectual faculties but also to form the ability
to judge rightly, to hand on the cultural legacy of
previous generations, to foster a sense of values,
to prepare for professional life (no 5). However,
the function of the school will never be
metalized if there is a lack of Teacher Promotion.
Their duty is to work between pupils of different
talents and backgrounds in friendly relations and
fosters a spirit of mutual understanding in
cultural, civic, and religious life, as well as by civil

society and the entire human community (Art 5).
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Another principles worth mentioned
in this document is the function and duty of
Catholic School. The Church in her salvific
mission has been using the field of education
in a special manner shown by the Catholic
school to fulfil her mandate. In the first place
the Catholic School needs to create itself a
school community in a special atmosphere
animated by the Gospel spirit of freedom and
charity. In its proper function it must assist
students growing according to the new
creatures they were made through baptism as
they develop their own personalities, while
they gradually acquire the knowledge of the
world, life and man illumined by faith. Such
knowledges must lead to promote efficaciously
the good of the earthly city and prepares them
for service in the spread of the Kingdom of God

(no 6).

Based on the fundamental Principles
mentioned above this Article further its
exploration for the authentic meaning of

Catholic School in the following section.
The Contemporary Context

The document on the Catholic School
on the Threshold of the Third Millennium
clearly indicates the contemporary context the
Catholic school is now facing. The Church
considers it as new Challenges in which the
crisis of values in all forms spreading all over
the world particularly in highly developed
societies. It assumes the form, often exalted by
the media, of subjectivism, moral relativism
and nihilism together with rapid structural

changes, profound technical innovations and
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the globalization of the economy affecting
human life more and more throughout the
world. Moreover, the Church sees that such
phenomena has caused the widening of the
gap between rich and poor, as well as massive
migration from underdeveloped to highly
developed countries. She also considers that
this phenomenon of multiculturalism and an
increasingly multi- ethnic and multi- religious
society offer at the same time both an
enrichment and a source of further problems
(no 1). In light of these problems, the Church
invokes the Catholic schools which are part of
Salvific Mission to embrace a spiritual renewal

of their energy and vision.
The general purpose of a school

As mentioned above true education
aims at the formation of the human person with
respect to his ultimate goal, and simultaneously
with respect to the good of those societies of
which, as man, he is a member, and in whose
responsibilities, as an adult, he or she will share
(Abbott, 1966: 639) which is also in line with the
National Education Act B.E. 1999 which states
“Education shall aim at full development of Thai
people in all aspects: physical and mental
health; intellect; morality; integrity; and desirable
way of life so as to live in harmony with other
people (Section 6). However, to get into the core
of Catholic Education the Church introduces
basic concept of what a school is so that the
Catholic School will distinct its characteristic
features from the common school cannot be a
Catholic school (The Sacred Congregation for

Catholic Education, 1977: 25).
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In general, a school is school is a place
of integral formation by means of a systematic
and critical assimilation of culture. A school is,
therefore, a privileged place in which, through
a living encounter with a cultural inheritance,
integral formation occurs (The Sacred Congregation
for Catholic Education, 1977, no 26). It is a
place where young people can relate their
study to real-life situations with which they are
familiar. The school must stimulate the pupil
to exercise his intelligence through the
dynamics of understanding to attain clarity and
inventiveness. It must help him spell out the
meaning of his experiences and their truths.
Any school which neglects this duty, and which
offers merely pre-cast conclusions hinders the
personal development of its pupils (The Sacred
Congregation for Catholic Education, 1977, no
27). Above all the school must be the place to
draw out the ethical dimension for the precise
purpose of arousing the individual's inner spiritual
dynamism and to aid his achieving that moral
freedom which complements the psychological.
freedom ( The Sacred

Behind this moral

Congregation for Catholic Education, 1977, no 30).

That means the presence of the
Catholic School doesn't exist merely as an
alternative to the ordinary school. Its mission is
far more profound than "human formation
which will be more elaborated in the next

section.
The Catholic School

Based on the prior understanding of
the characteristic features of a school the

Church firmly insists that the foundation of the
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whole educational enterprise in a Catholic
school is on Christ. Upon this foundation the
Catholic School draw out its meaning, its vision
and its educational norms in accordance with
the Gospels’ values. In practice Catholic School
has its aim to provide the total formation of the
individual in the form and likeness of Christ in
which student draw their meaning as new
creations. By application Catholic School has its
task fundamentally to make a synthesis of
culture and faith, and a synthesis of faith and life
through the subjects taught, in the light of the
Gospel; the second in the growth of the virtues
characteristic of the Christian (nn 35-37).

In application for helping students to
achieve through the medium of its teaching an
integration of faith, culture and life, the Catholic
School needs to sets out with a deep awareness
of the value of knowledge knowing that
Individual subjects must be taught according to
their own particular methods with the aims of
attaining knowledge coupled with the acquisition

of values and the discovery of truth.

In addition, Catholic School must
consider human knowledge as a truth to be
discovered knowing that discovery and
awareness of truth leads man to the discovery
of Truth itself (no 41). The Document furthers
reminding that the fundamental aim of
teaching is not just the assimilation of objective
values, undertaken for an apostolic purpose,
but also an integration of faith and culture that
leads the students on their path to personal
integration of faith and life which is a life-long

process of conversion. In such process the
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young people will be taught to share their
personal lives with God, overcoming their
individualism and ultimately discovering, their
specific vocation to live responsibly in a

community with others in the light of faith.

Lastly, Catholic school should work
hand in hand with other Christian bodies (the
family, the parish and Christian community,
youth associations, etc.) to create the systematic
formation of the students' critical faculties that
help bringing them to a measure of self-control
and the abilty to choose freely and
conscientiously in the face of what is offered
by the organs of social communication and

choose what is good, and integrate it into their

Christian human culture (no 47).
Catholic School’s concern for the Poor

Catholic schools have an essential
element of their mission a sincere concern for
the poor and weak. The Document states that
“ first and foremost the Church offers its
educational service to " the poor or those who
are deprived of family help and affection or
those who are far from the faith " In addition
the Church  reminds Catholic  school
administrators and leaders the realization of

that original purpose: -

‘Since it is motivated by the Christian

ideal, the Catholic school is particularly
sensitive to the call, from every part of the
world, for a more just society, and it tries to
make its own contribution towards it..... Itis a
school for all. with special attention to those
who are weakest.... The Catholic school can

must find in the context of the old and new
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forms of poverty that original synthesis of
ardour and fervent dedication which is a
manifestation of Christ's love for the poor, the
the masses truth.

humble, seeking for

(Congregation for Catholic Education, 1998: 15)
Conclusion

As indicated above, the concept of a
‘Catholic school’ is not a simplistic one but a
highly complex or multi-faceted one. This is
owing to the various features that combine to
form a holistic identity of such educational
institutions. She drew her mission out from the
Salvific Mission handed down by her Savior,
Jesus Christ to continue His mysterious plan of
love. To carry out her saving mission, the
Church uses all the means which Jesus Christ
has given her at different times and in different
cultures in achieving and, promoting the
development of the human person and the
Catholic school forms part of the saving
mission of the Church, especially for education

in the faith

To realize its existence the Church
insists that the Catholic School must found its
aim and purpose on its evangelization in
providing Education for all walks of life with
concern for the Poor, with the total formation
of the Person, through the synthesis of Faith,
Culture and Life by using the methods
according to the nature of Subjects guided by
the same aim that is to discover truth and
meaning of life with the help and cooperation
of all the bodies concerned such as parents,

society, and government.
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The Church foresees that amid new
challenges caused by a crisis of values exalted
by the media, of subjectivism, moral relativism
and nihilism the mission of Catholic School will
survive only it focuses its attention on the
nature and distinctive characteristics of a school
Catholic"

which  would present itself as

(Congregation for Catholic Education, 1998: 4).
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