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Abstract

This study aimed to develop Grade 5 students’ scientific conceptions of food chains
through inquiry-based learning integrated with technology. The findings revealed that,
regarding the definition and importance of food chains, most students held incomplete
scientific conceptions (PU), totaling 18 students (52.94%), indicating that they had not yet
fully understood the fundamental principles. For the role of producers, the majority of
students also demonstrated incomplete scientific conceptions (PU), totaling 17 students
(50.00%), suggesting that they had a partial understanding but lacked sufficient scientific
reasoning. Concerning the role of consumers, students demonstrated both complete (SU)
and incomplete (PU) scientific conceptions equally, totaling 14 students (41.18%), reflecting
that most students had a fairly good understanding of consumers’ roles. Most students (14
out of 34, or 41.18%) demonstrated complete scientific understanding when drawing food
chain diagrams, showing their ability to analyze relationships among living organisms, though
some misconceptions remained. Finally, in terms of the impact when predators disappear,
most students demonstrated misconceptions (MU), totaling 17 students (50.00%), indicating
that they were unable to explain the systemic consequences within ecosystems. These
findings suggest that students’ understanding should be further developed through the use
of contextual situations or simulation-based learning tools to enhance clearer and deeper

conceptual comprehension.
Keywords: Scientific concept, Inquiry-based learning, Technology
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AdfARy:  STEAMAINNOVATOR, n1sainauinnssy, nsundayvndawingen, nsiseushuuysanns,

Abstract

This study aimed to develop a STEAM4INNOVATOR-based learning process using a leaf-
compression device and to examine its effects on upper secondary students’ innovation skills
and environmental problem-solving skills. The research employed a One Group Pre-test/Pos-test
Design with 30 student environmental leaders. The research instruments, including a learning
management plan and two skill assessment tools, demonstrated acceptable content validity (I0C
= 0.75-0.88). The learning process followed the four stages of STEAMAINNOVATOR—Inspire,
Ideate, Invent, and Implement. The results revealed that post-instruction scores for both

innovation skills and environmental problem-solving skills were significantly higher than pre-
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instruction scores at the .05 level (t = 47.61 and 75.99, respectively). The normalized gain values
were 0.67 and 0.68, indicating medium-to-high improvement. Qualitative data from observations
and reflection interviews further showed that students demonstrated enhanced creativity,
collaboration, problem-solving abilities, and environmental awareness. Overall, the
STEAMAINNOVATOR learning process integrated with a leaf-compression device effectively
fostered students’ innovation and environmental problem-solving skills, enabling them to design

practical solutions to real environmental issues within their school context.

Keywords: STEAM4INNOVATOR, Innovation skills, Environmental problem-solving, Integrated

learning
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Abstract

Developing a STEAM-Based ‘DIY Waste-to-Use’ Activity Package to Enhance Creative
Innovation Skills in Grade 9 Students. This research utilized a one-group pretest-posttest
design (pre-experimental). The objective was to develop innovation skills 38 of Grade 9
students. The research instruments included: 1) a lesson plan, 2) a DIY Waste-to-Use
Learning Activity Package, and 3 ) an innovation skills test.The learning activities were
conducted in nine 50-minute periods over a three-week period. The researcher collected
data by administering pre- tests and post-tests to students assessing innovation skills using
the DIY Waste-to-Use Learning Activity Package. Data analysis involved analyzing the
effectiveness of the learning Activity Package, based on the E;/E, criterion, with a score of
75/75. Inferential statistics was used to compare pre- and post-test scores for creative
innovation skills in one sample group. Data were also analyzed for two independent groups.

The results revealed that the effectiveness of the learning activity package, "DIY Waste
into Objects," using the STEAM Education learning model was 87.31/89.48, exceeding the
75/75 criterion. Students' innovation skills scores after the lesson were significantly higher
than before and above the criterion at the 0.0 5 level, with an average score before
(X =13.98 S.D.=0.11) and after (X =31.80, S.D. = 0.72). The effectiveness of the learning
was assessed using a Normalized Gain <g> value of 0.6 9, which is considered moderate.
This result highlights that learning based on the STEAM Education concept and the emphasis
on hands-on learning in the DIY Waste into Objects format can develop students' creative

innovation skills.
Keywords: Activity Package, STEAM-Based, Creative Innovation Skills
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Abstract

This study investigated the effects of the Hotel Stars simulation game—designed
around realistic scenarios of service and hotel management—on the development of critical
thinking skills among 150 students enrolled in GEN1401. A 15-item scenario-based
instrument, covering analytical reasoning, data interpretation, argument evaluation, and
decision-making under constraints, was validated for content accuracy and reliability prior to
use. A mixed-methods approach was employed, combining Paired Sample t-test for
quantitative comparison of pre- and post-test scores with Thematic Analysis of five open-
ended items to explore students’ reasoning processes. Results showed a statistically
significant improvement in critical thinking performance after the intervention (t(149) = 12.45,
p < .001), with notable gains in evidence-based reasoning and generation of decision
alternatives. Qualitative responses further revealed students’ enhanced ability to link data
with systemic consequences and to justify decisions based on multi-dimensional
considerations, aligning with Kolb’s Experiential Learning framework. These findings suggest
that Hotel Stars serves as an effective instructional tool for fostering higher-order critical
thinking in higher education and holds potential for broader application across various

disciplines.
Keywords: Game-based learning, simulation game, critical thinking, Hotel Stars game
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Abstract

This study investigates the relationship between the amount and types of clouds and
air temperature in the area of Chiang Mai Rajabhat University Demonstration School, Mueang
District, Chiang Mai Province. The objectives were: (1) to enable students to learn scientific
concepts and skills through practical investigation, (2) to allow students to identify and
classify cloud types, estimate cloud cover, and measure air temperature according to the
GLOBE Program guidelines, and (3) to examine the relationship between cloud amount and
air temperature. Data were collected from June 16 to June 27, 2025 (excluding weekends)
by three Grade 5 student observers. The observations revealed that the most common
cloud type was Nimbostratus, with cloud cover ranging from 69% to 78%, while the air
temperature varied between 29°C and 31°C. Pearson’s correlation coefficient analysis
showed a negative correlation (r = -0.73), indicating that as cloud cover increased, air
temperature tended to decrease significantly. The study helped students understand
scientific concepts related to the role of clouds in reflecting solar radiation and regulating
atmospheric temperature. However, the limitations of this study include the small sample
size and uncontrolled environmental factors, which should be improved in future
investigations. The results can be applied to enhance Earth science learning activities,

fostering students’ understanding and interest in scientific inquiry.

Keywords: Cloud cover, Temperature, Correlation, Atmospheric observation, The GLOBE

Program
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Abstract

This research aimed to study the effectiveness of the lesson (E1/E2) according to
the 80/80 criterion, learning achievement and students’ satisfaction about using the
interactive virtual model on light and shadow. The target group consisted of 20 Mathayom 5
students studying physics at Soemngamwitthayakhom School in the first semester of the
2024 academic year. The analytic data came from the results of the pre-test, worksheet,
post-test. and responses from a survey of satisfaction with the use of the lesson. The
research found that (1) the effectiveness of the lesson (E1/E2) is 84.50/80.50. (2) Most
students are in the Medium gain group. (3) The satisfaction towards the lesson was at a very
satisfactory level, with a positive satisfaction value at a mean score of 4.07 and a negative
satisfaction value at a mean score of 1.44. It shows that this e-learning lesson combined with
the interactive virtual model on light and shadow is suitable for use as a teaching tool for

Mathayom 5 students who study physics.
Keywords: Light and shade, E-learning, interactive simulation, Physics Education
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Abstract

This prototype research aimed to: (1) design a reflective learning questionnaire for the
Data Analytics and Machine Learning (DAML) course that evaluates both topic-level
understanding and the ability to use data-analysis tools; (2) assess the preliminary
instrument quality in terms of internal consistency, its relationship with academic
achievement, and its ability to distinguish learners based on their understanding level; and
(3) propose practical guidelines for using the questionnaire to enhance teaching and support
personalized learning in technical-education contexts. This research was a quantitative
prototype investigation using a post-course questionnaire as the data-collection tool. The
sample was selected purposively and 19 out of 23 undergraduate students in Manufacturing
System Engineering program enrolling in this course filled in the questionnaire voluntarily.
Research tools included (1) the reflective learning questionnaire on clustering, association
rules, regression, classification and image processing, (2) course grade, and (3) a
comprehension test. Data analysis was done through using descriptive statistics (mean and
standard deviation) and internal consistency (Cronbach's @). The results were as follows: (1)
the questionnaire successfully separated the level of understanding between students
among topics (regression was the most understood while image processing was the least); (2)
students' self-evaluation correlated positively with their academic achievement, especially in
topics involving real-world scenarios; and (3) the questionnaire exhibited acceptable overall
reliability with a Cronbach's & of 0.82, whereby it can be used as a good diagnostic tool to
facilitate personalized learning and digital-based teaching in the Data Analytics and Machine

Learning course.

Keywords: Reflective Learning Questionnaire, Data Analytics, Machine Learning, Self-

Assessment, Instructional Development
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fifiaunwasaseunquesAUsznautesn1sSeudifeasiiou Tdun nsUssdiunuies anudalalunis
Boud anude anuddn waznsnaunuiaunluounan Fsanunsaltifuedesiieitadugaseuves
diseukavdglvasuuTunsaeulvinssiuaudeinsemzyanalaegelisednsain lnsams

Y
1

a oA =~ Yvaa o A o X Y] a v Y .
sgvdadleldlusruuniaseudaidva wiesdiedaunsaativayunisisouiuuuusudi (Adaptive
Learning) lapgnalugussau
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¢ &

NUWIAANITISEUS T azouvas Boyd & Fales (1983) gniunduasigiidunsounis

20NUUUKVUABUNY tnsudazdad1anugnifenleiuasnuseneunisieudisasiousdulu
JUSTTUAIANTIN 1

M13199 1 Msduaseviveiauiuasdusznaun1sseuilasyiow (Matrix of Synthesis)

o0 2IAUTTNRUNMILSEUSBeaeyiou
ANnulalnesiy nsATIvEeUNYly
auanunselunsldiedesile NI5ETNAMURUIELTINULD
vdeidlateeiian MaAguuasutes (Msuuymedlvsiiiy
M35uiveIINesfaLs)
ANUlalangiiTe nsnsIdeun1gly (Seaumdauuuasiden)

Christensen & Knezek (2016) ta@uainnuuasuniuiiioUssiiumnuaunsadunaluladeng
W15 MaN80IAUTENDU LALA mmiﬁmﬁam ausiulalunisldiesosie wasauanansalunis
Fouloatuuiunase Wneldnisieseriasdusenouidedisia (Exploratory Factor Analysis: EFA)
LAZNITNTIVADUAINATUTINUN (Criterion-Related Validity) Wetudumuuduswasanuideds
1§ Tuhusafeatu Wahono & Chang (2019) ldauuuuasuauiiefaviruad GRRFGATGE
Uszendliuuifn Inearans (Science) imalulad (Technology) 3AIn35u (Engineering) wag
AdinA1ERs (Mathematics) lunquaginenmans selulddge STEM agldnsnsirdeununsuds
demuarmsiinseiesduszneudedsn nansiseduduineiesdefiauiiomsuaranunse
Talalunansusun

dewpdesiieldsunstusumuniiomsuda Tunoudnluiidduienisnsadeuninudertu
delwiuladneieadiefimuaonadeanisluwazarunsaldanldegiadoiios Tneislufeuldan
FuUsrandueanvesnseuuin (Cronbach’s @) FawneAnunnnitviewiiu 0.70 aviednadesdied
mwm%aﬁalmuizﬁuﬁﬁﬂamm (Tavakol & Dennick, 2011; Alvarado et al.,, 2016; Numsang &
Tantrarungroj, 2018) wananii RNV UUdDUAUAISAIaTaALansalun s S oy
amsziuanitlanazanudiule WeltilunisnununisasuluuneyanaviensinnguiiSou
Jacoba & Samosa (2024) wandlfifiudnuuasuaufifiannufisanswaraudeiuaiunsald
Usziliuanunouvesasuazgisoulaeg1aiiusednsnim uasdsaunsadssendldlunisesniuy
ndngns M3danisBeuiuuuneyana wazmsiauaiesdeUssfiuluneivunadady q 4
aonndostulunliuns@nwadislmifiiunsFouiuuuuiviuaznslddoyatiieimuinisasy
(Strielkowski et al., 2024; Chu & Ashraf, 2025)

Ersozlu et al. (2024) euimadiansFeuiveanies wu duliiiadula (Decision Trees),
Unmssindulauuugy (Random Forests) wagn1sannagladan (Logistic Regression) gninunidlu
Ml gsideyanisiouivesdiFousgaunvats lnslanizlunsaanisainadugvsuaznis
uunnguRsguugUIuUNISISeu;

oghslsfionu 9InnaumwsIunssImUfinsdidesinsidedalifnu vuitediu
U7 3 Ussdused
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1. wnsesdlotannudnlaneimdenvuianigiidefinadutesingdi@nurnuidedulng In
nadugrslaeTuuslianunsassyldfiseudlavielddilaiiteladunsans

avviouluszividedes laegrnlugusssu

3. matdeulesserinemsUssdiunuesiumsiinssnidsuinalussuunsnulnedpadu
FosidliAnulunsiengigEouinlideyanadugnivionginssunsGouudlildideyaainms
Uszilunuleauar NS e usidaas iousn IR s eviTauiy

ey mﬁ%’aﬂ%gaﬁ?jqai‘mmﬁﬂﬁ'ﬁgﬁu’ﬂw,%ﬁsmmiLLazL%qU;jﬁ’a Tnefidhmneiosenuuuuay
UsziiuuvuasunumsBeuiidsaseuluneinminngideyauaznisiiouiveuniosiannse
Fudfudesihedingn deldifuadesfowanmsaeulviiussaninmanntu nUsuiduaseungu
Tnmaenadesnelu (Internal Consistency) pudiiusiunadugnimanmsisen wazdnenmly
mMsduungBeunusziuauiile Welhedesilefianuindedeuasmunzanfiuuiunnsious
\wanata

Tneianzagneds uwuasuauitimuntuagiidnunsfiaonsuiudosinmsidedrediu (1) ¥a
arundlalussduiidedos nsusnseduamudlannitugiuiansdszendld (2) senuuuuunseu
nMsiFeusiBeazieuiinsounguesdusznoundn 3 fu MuuLIAAY8Y Boyd & Fales (1983) N3
nsraeunely MsadanumnedanuLes uazn1siUAsuLYAIINDS LAIiteAUTENBUNS
Usziflunuied (Self-Assessment) 0 1 M wag (3) AnaaeununwA3esile s siAseiny
aenndnanioly (Cronbach's @) Arudutusfunadugninienisieu uazdnenimlunissiuun
ALTEURANNTEAUAIENLR

wnFesdiefiimuturziduduuvudmivnisseduanudilasvuiigdnluseienng
AinziteyauarnsiSeuiveuaios dansailuuszgndlilunisesnuuunsieuiuuuliu
1153833890 UVRIFLTIURUULIATY kagnsiaussuvatuayuni1siseuiadalusgiv
InemsteyauazmsiFeudvesaiedutiungaudnuine
INUTLAIAYRINTITIY

1. ifieenuuuiuvasunumdsuiidazviouluneinimsinneideyauazniaiouives

ir3es Insaseurauszdumadilanedeuasauausalunslfiedesiieiinseidoya

2. leUszifiununmvesuuuasuawlusumuaenadosnely anmduiusunadugns
NNNSISEU wagANLANTaluNIIMUAESEUALTEAUAIILTLR

3. WislausuwmenislduuuasuaudsnanlunmsusuussmsasutaznsaNLNNT U
s1eyARaluTIEIvINALlR

Wanilun1side
ao o &a Ay a v = Y o v & a4 A o
ndeaseililunsidedauinalaglduuuaeununisieuiileasieuwuaiesilelunisiu
TOYANHSHUNSRUTIETVT “NITIATIEVTRYALAZNITTEUIVOUATOL” U UTEAUAIY
Wnlasgiide anuaunsalunisldiesesdieliasziidveya uaznadugnininisisey
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NsALIUNTIREUTENOUME 4 Tumaunanmua1iu Aaandluguil 1

& d

giusaun 1
o = asd d v o = v »
anEundauasnaeiniininasiunsBausidazviau
mMsaanuuuLuNdaua warmsiszdiunanisGausiu

swinunaiia

msiSoud QRERELITY msus:iiuna
tBvaznou wuasumu msiBoug
Reflective Learning Questionnaire Design Learning Assessment

Juasuit 2
aanuuuwuLFauaNaRiaumsBausTaadenmhladliamlu
naimnsiiensidaauacnisiiauinaaiae
warasdilsznauduanuinla anusiula waranuannsaly
slaitaiaciia

¥

RRITTH(6) anuGuls anuawnsn
{umsidinsaviio

duaaui 3
sdiunsiiuaga TR HBUWSLTILEaUa 3IHTY
Google Form lifuindnsfiGaunaizluniadoud
1 fmsfne 2567 Taaduniseauwuuasiaslauazliszy
a8y

duaauil 4
Swssidayafeaiauialssdiuanaiwuas
LULFAAUNI LAATIRFAUANAuESInI9A U ST
1figaag

SUN 1 wnudaniseiiun1side
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nd19nn1sAnwLuIAa Guseudl 1 Tuguil 1) FdldeenuuuuvuaeununsBoudifeasiion
lnguwuuasun1uUsenaunie 2 daunan tawn 1) n1sussidiuanudnlasienite n1sdnngy
(Clustering) ﬂg]mmlﬁ'mﬂ’u (Association Rule) N1saAnay (Regression) N1T31LUNUTELAN
(Classification) uay n1sUsvananan (Image Processing) Ingldsziuanuidtlasaus “ﬁugm” AN
“annsavszendldle” uay 2) msussdiuemanusalunsliiniesiiolinszsideya 1éun Pandas
NUmPy wae Seaborn (Fumaudl 2 Tugud 1)

mafutegadiiumndiniuganisdounsaeuluneinnsiessidoyauarnistous
yauAdes (Gunoud 3 iugﬂﬁ 1) lngnaufI9g19AnLEanwUULRI¥aS (Purposive Sampling) 91N
Fn@nursesuUSyang a193AInNTsNsEUUNMITRER §1u9U 23 AU (N=23) fiamedouiseuly
edvdana1n nMeamsBeud 1 Insdnw 2567 fAdelddmviuuuasuamlugluvuosulaiu
Google Form wardsasiuuuasuanalifutindnuynauiiugesmanisdeaisvesssin Tneilnou
wuvgeuaNdmaY 19 au mslineuluuasunuvesiSeuiindoiinain 2 auveudn liud 1)
AEsudenliitrsiunmsiss uay 2) {Feulinvasiuuvaeunaluremisnisieasvesein

msmounvvasuaudululasasinsle uazlifinsAuteyaduynnandedeyaiianuisaszy
fnuls fnovuvuasuanuiieldliamduseslaesnlusi® (Implied Consent) iosaniinisuds
InqusrasdvesmsidouardnvarnsifuteyastdmaunouFunouuuuasuay

downvuiaiegedidate nmsinviiddaimiiidunsnnaaeufusuuidesiudioaths
arutdeiodosiunararuannsalunnilulfvesniesdieluiunvesnmsfinudumnain

Tayavnuuuasunugniiudessilasldlusunsunssduinnatlavsidmiuns
AinspidoyauaznisFoudveaniosluntuiluseu (Python) wiouvisldadafmaunzanlunnsg
Anszvideya Gunoud 4 lusuil 1) éun

1) adddanssaun IWun Aeds drudsavuunsgiu Wessuisseduanudilonag
ANUANNTOVBE LT

2) Myl gianugenndesnieluresiuudeuauieAduUssaviLoanivesnseuuIn
(Cronbach’s ) WisUszifiunandesiuveaaiesile faunisi (1)

n n g2
— 1 _Z==17n
“ n—l( o? ) W

W a Ao AduUsEanSwaanIveInsauuIA

n Ao uudeluvaauy (tems)

o A9 AANLUTUTINTRIARZTD (Item Variance)

o2 fip A1AULUTUTIVVRINATINALLULYNYD (Total Score Variance)
ol Tunuideinndouuvasuauldmussdumindu ua
3) MsduunnaNEeufeIBnsdanguuuuLAiiud (k-Means) fsaunsd (2)

73



Design and Evaluation of a Reflective Learning Questionnaire ... Journal of Education & Learning Development Innovation

Chalesuan Theeranukul et al. Vol. 4 No. 1 ISSN 2822-0773 (Online)

kK
I=Z llx — w12 2)

Slo ] e fleidugeuszasd (Objective Function)

C; Ao lwnUDIRAlungwd i
p; Ao AAUINANS (Ade) Yoengun i
x Ao Inveyanilegn (Data Point)

o w 1

lIx — g, II? Ao szegn19gadn (Euclidean Distance) Aadaesening x uag y;

a

o & Y ' N eaw ¢ A i o q v § o 13 N

all nszurumsianguuuuiaiiudiingussasdivemarmvinliileidugadseasd J dadey
fgn Wnglunuidedldazuuuanudilanemdailiufeys x Woduunguuuunisiseuiiuansiiu
VBIFIUUY

Han133d8UazafUENa

1. Han33vY

N3RS IERTRYANLUUFRUNINNSS U AsarauluTgIvIMTIATIsidoyauanis
Boudveaniedlddidunistunguiedissmau 19 au Taeguliunisussdiussfuaudiloss
vhde emansnsalumsliidesdiolinneidoya wasnadugrimanmseuvesfiFoundsauseinn

1.1 anuinlaseiive

Ai3eugnueliussidiussfumnuiilalumdendnvosnein lédun msdangu ngarmReiu
msnnaes MsduunUssan warnsusznananw tneldseduanudile 3 sedu dedl

1) “fugn” vaneds Wilandnnsiiugy wezanunsavhuuuiinfauasuneiiugld

2) “anunsnesuiels” vl Whlanannisuasimaila aunsaesuieuasdnlulela was

3) “anunsadssendldle” vuneds Whlawedn anunsadiouldn asauuudiaes waztdluldly
lUsiamassla

msUstifiuifunisUssdiunues TnedBoudonssduiinssiuamudlavesauesnniian 1¢
NadNENFUTTISIUR I S197 2

M15199 2 ULarIeYavveissumusEauaunlluwsayite

FIUIUNADN-TUIY : AU

vile fugu aaunelel Uszynaldle 33U
[Soar] [Seuaz] [Seuar] [Souaz]
o 2 8 9 19
nsdnngy
[10.5] [42.1] [47.4] [100]
Y 6 10 3 19
ngANUAELINY
[31.6] [52.6] [15.8] [100]
1 5 13 19
nsnnneY
(5.3] [26.3] [68.4] (100]
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o 2 6 11 19
N5 UNYTLLAN
[10.5] [31.6] [57.9] [100]
7 9 3 19
N15USEUIANANIN
[36.8] [47.4] [15.8] [100]

MNEme-SerazmuINIINIIIURe UL @B UL a luusag it (n=19)

915197 2 WU shdeRgiGeuiamnudilelusedy “amnsadszendldld” wniigade n1s
anno Yovay 68.4 se9AwAD NMITMUNUTLAY Fouaz 57.9 uaz nsdnndu Sevaz 47.4 vaud
sadefidaudilalusedu “Nug” unflanfie nisusvanananin evay 36.8 Loz ngAIY
Ao fosas 31.6 Tsagiiouismaiiouiidenfimutudoudanaia

mswdarmumeandeyaiidliiuin Fdefitiunsiemehideinavasinsaeunuuidu
Fumou U nsanneu wag n1ssuundsein fuwiliinfiazdwmalifiFouannsaussgndldld
1NN vueideiideendensinuBanmviieng e uduius Wy n1sUTEIaNanIw Lo g
mnuAeiy Sudugaseuiinaslisunsusulssunisaey

1.2 anwanansatunislfiedesiiedineideya

diEvugnveliussiiumnuannsalunislfindesilondnlusiedz 1#un Pandas NumPy uay

Seaborn Ineldseaumiuauisa 3 seau awn “ldweld” “Iialosdu” way “ldlanass”la
NAANEN1SUSLUAINISIN 3

a ° o v Y] ] A A
MA1919N 3 ﬁ]’]u’)u%agiaﬁlagmaﬂﬁjLﬁﬂum’]ﬂiﬁ%@UFLULLmagLﬂi@@lla

FUIUNEDN-TUIY : AU

GERIHD Talvmely et T4lomana 593
[Sp8ay] [Sp8az] [So8ay] [Sp8az]
1 1
Pandas 0 6 5 9
[0.0] [31.6] [68.4] [100]
NUMPy 1 8 10 19
[5.3] [42.1] [52.6] [100]
3 11 5 19
Seaborn
[15.8] [57.9] [26.3] [100]

MNEWe-SerazmuININIIIUGRB UL VAR UIII IR lusiaade (n=19)

91115197 3 U7 Pandas WuiedesilefifiSouliniwauisageiian laeiiiedesas 68.4 7
spyin “I¥ldndes” ungil Seaborn ffi3oudl “liteld” fefosar 15.8 uaziifivsosay 263 7
“U¥lindos” Fao1vazsiouiisnisinfanssunisiFeuiiuiu Pandas uaz NumPy 11nnin Seaborn
vipo1afnnndnuuzvaneiasdiefidamangnlunsly lnededunaiaonadosiudduns
aouitusngluvifsdevas Mckinney (2017) wag Grus (2019)

1.3 Mylasgiaudennaeingluveswuuasuny
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M3AuAmdIUsEAnBusarinvesnsautia (Cronbach’s @) dmusonisiniuiiieites
fusziuanudilaneideuazanuamnsalunisldiededio 9 2 uas 3 Ineldaunsd (1)
wuheaudetuiiatumiidy 0.82 uansiuuvasuawiinuaenadesnielufifuazanusold
L‘”fJuLﬂ?@qﬁalumsﬂsmﬁummLsﬁﬂwaq@ﬁaulé’asjﬁqﬂwﬁaﬁa (Cobern & Adams, 2020;
Plianbumroong & Utaipan, 2020)

1.4 MIMUNNGUELEY

MNMTFAIRTIETeyanTUTEuALLeI1INA5197 2 waz 3 TagldaSnsdangu (Clustering)
wwutafiud awaun1sd 2) lngldazuuuainudilasiesdorna 8 aufunanisidoudiuvaady
AZLUWLTIRUAY LLazﬁwmifgusgwua;m@uéﬂmﬂziLﬂﬁauLLUaa WUISeuaRnsaUseandu 3 nqu
(k=3) e351T9Usdny (Empirical Method) mmguuuumsieud laud 1) nguifinnudlaida
Uszgndgauazaziuuaeugs 2) nquidimiudlessfuesuneldusazuunasutiunans uas 3) nguil
farudnlafiuguuarazuuuaeush nissuunngudannsndldlumsnausunisdoudsoyana
uazmsdnfanssuiinevausienufeINTanzvesEouLsazngy

2. aAUTENA

HANTITEIINNTEONLUUKAEUTTTUL UUAR U NSS B BsaevouluneIun1sins ey
foyauarnsioudvennies IilameUssidiudAgmarousznsfisifoddgydonisimuinisSou
nsaeulusgivimaia lnsanzluiunsidadeanudilavesiisey nsuszilivanuaiunsaly
nslfindesiie nindeulesiunadugninieinisdou auamuazaudoiureuniesie n1s
atfuayunsBouduvuseyana wazesAnulrafifuiutesinanside nansAnudatuayy
LazyEgesfnLInuiTedeuntidilasned duuni Tasaniglunisitenloanseunguinng
Seuleasyiounad Boyd & Fales (1983) Aunsussidui@ausunauasnsuseynaldasluusun
nsAnwlng

2.1 wuuaeuaNnsBeuiidasvoulupusiaiesiieidedoidanalulad

HAN1TIALduduIwuUasuaNansadkunseiuauilavesissulunsdaziitelaegi
wiug Tnslanznsszygaudsuarqaseuluideridudeu 1wy nsannee way nsUszIRaNaN W
FagenndasiuLuIAnved EL Souefi (2022) fiausiLuuasuniuiidauamadsaiusaldidy
iresioiladugnsouveisouldedsliussaninim msfiuuvasuauaansaduAALANGNS
seuhwideldtaau Wy msannes M¥esay 68.4 anunsnUseyndldld isufu msUszanananiw
fifovay 36.8 ogflustuiiugiu) uandidiuinaiesfletdanmnsavhminiidu “n1smsreaounielu”
MIUNTOUDY Boyd & Fales (1983) laognaiuszdnsam lnedrelviiSeuaunsadimuasysaiu
arundilavoswmuieduusiasiadoldediaugussa Astlasvoudnenimwasuuuasuaulunndy
3naiieddadefivmuidiewmalulad (Technology-Enhanced Diagnostic Tool) ﬁﬂiwiﬁﬁaauw
foyaiBsaniflougenisaeuluanimundennisisousidsa (Baines et al, 2023)

2.2 mnuduiusserinanansSeudiBeagioutunadugusmanisFou

n1InuUANFNTUSIAUINTEAUUINNADETENIINaN TU ST UR UesiuAzLUARY
PiFuinisnsSeudidsasfouannsaldduiinfiaenndosiunadugmiats Insangluide
fnsuszgndldanuate 1wy msannos waz MssuunUseinn JeaeandesfuuuiAnues Liu (2019)
AfuunumvesnisagyioulunisideuleamguifunsujsiasnsiauninyvensAalddinintg
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2
v A v CY 1

Han1TITeldatiuayuuuiAnves Hassad & Lacullo (2023) 1¥31n19158u5I8agroutIgise

(2 4

Fannsfumnududeuvesdoyalaenisdoulosnnuifufuteyalus uazdaaiunisusegndld
LAndsaiRLardanestuluanunalase

Amnudusiusfinuenaesuigldainnszuiung “msa1eeuneldmules” AunseuTes
Boyd & Fales (1983) Ineffi3ouilanunsnasviouuazdsudiunuasléfiindanudlafiantendt 4
ilugnadugminisnsidouiiasiu anguuestemguimaioudifasiou anuuandislusedy
mnuduiudsznieindesiesuislfaindnvuzvesadninsSeuifuandneiu wdenisannesdl
wadwsTudeslduasianalddalan 1wy Arduussaninisdndula (Coefficient of Determination
%30 R-squared) aun15vinung LagnswauduRus %asdwmzé’umsmumﬁ “msnTradeuniglu”
Yoe5ieulaNy L‘Wﬁ’lu&lLiEJ‘ua’]ll’]iﬂL‘UiEJ‘ULVIEJUNaaWﬁ‘VIVLG]ﬂUﬂ’J’]iJﬂWﬂWNLLau‘UiuL%JUﬂ’J’]iJLﬂJ'ﬂﬁ]‘SUEN
auodldul Tuhusaieniu msuunUssmiisdiniidnau Wy danuiug (Accuracy) 9
FrglifiseuaiunsansivaevnazBudunnudilavesnuesldodinlugisssy Tumansatudin
widensuszanananimuazngauisfuiinadnifduuusssuuasdesendnisiannuminndd
U A1TIATIZRANBULLAUTOININ (Image Features) w%aﬂgmmé’mﬁuﬁ‘ﬁ%’u%u (A1 Support A1
Confidence uazAn Lift) SevinlotgiSouenndenisuseifiuinaueadlagniomdelsi uazoradanalsk
AuduRusszninisUssidunueaiunadugndsindn deilaenndostunuifnues Hassad &
lacullo (2023) AiszyinnsiBeudiBeasviouiiuszansamannfigaidedSouaunsoidenlosmadnsi
Dugusssuiunszuiunmshnuesmiies

2.3 emuidleshulazaunmesAdosile

nanIsfaLAA I dotufeiBuoarhvesaseutieluiate 1.3 Fiduiuuuasuniud
@mmwagﬂuizﬁuﬁmﬁqwﬂﬁ] (Cobern & Adams, 2020; Plianbumroong & Utaipan, 2020) Wan<11
uwuasunuiinmaenadesneluifnazanunsaltifuedosdlelunsusuiiumutnlaveadiGouls
othaidote Aarudesuilédaaninusidusiflieensuld (@ > 0.70) Al Tavakol & Dennick
(2011) wuely uavdenadesiuanasgunmsiaLaiesdieialuuiunnis@nwimaiadl Christensen
& Knezek (2016) THlunsimuiuuvasuamussifiuauasnsosumelulad nan1sdnwild
Usglomiserndlaluidsinnms esnnuandiifiuinaiesdefioonuuuuunseunisisoudida
azvioued Boyd & Fales (1983) anansasiunisasaaeununmlusziuiiannsailuldluuiun
mM3Bouiassliogneiiuszdninin wazannsnthlufmuidueiesdloussiunanisFouslusein
3u 9 Wluewen nsanzluseiniifanududousardosnisnisuseduanudilaseiidowuy
azLdun

2.4 NMIATUAYUNNSISEUIHUUIIEUARALALNTARUTFAVA

Mnmengidesiulaslfnaiianisdanguuuuiaiiud nuidEsuaunsoutsesndu 3
nguamgULuUnsEeud ldud nguiitinnudladsussgndgauazazuuuaougs nguiidaudila
seivosuEldudnzuuugeutunans uaznguiifanudlafugiunesasiuuaus Msuunngy
{laonadoafuuuIAnyas Jacoba & Samosa (2024) fuandlifiuinuuaeuamuiifiauniiswmsa
amudesiuamnsaldlunisdaniseuiuvuneynaaldedneliuszanian wazsaduayunisly
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Abstract

This research assessed current students' satisfaction with the quality of graduate
program management at Yala Rajabhat University and identified critical structural gaps
affecting the overall quality of graduate education. A quantitative approach was used to
collect data from 205 graduate students (=0.963). The results revealed that students’

satisfaction with the overall quality of program management was high (X=4.44, high level).

The main strengths were the instructors, thesis advisors, or independent study advisors,

which received the highest overall score (X=4.61, the highest level). In-depth analysis

revealed critical structural gaps in research funding or publication costs, which received the

lowest scores across all questions (X=3.73, moderate level). This situation indicates a quality

paradox between high-quality personnel and low resource support systems, a systemic
bottleneck that hinders students’ ability to graduate according to the publication
requirements. These findings highlight the urgent need for universities to develop policy
proposals based on empirical decision-making (EBDM) to allocate resources and establish
clear and adequate mechanisms to support research publication, in line with high graduate

production standards and local development strategies.

Keywords: Student Satisfaction; Graduate Education Quality; Gap Analysis; Policy Proposal
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Abstract

This research aimed to develop and evaluate an active learning approach integrated
with school-based learning resources to enhance environmental action competency among
Grade 9 students. The study employed a purposive sampling method, selecting 38 students
from San Pa Tong Wittayakom School in the first semester of the 2024 academic year. The
research instruments included five integrated lesson plans, a knowledge test, a performance-
based observation form, an attitude scale, and a satisfaction questionnaire. The results
indicated a statistically significant improvement in students’ knowledge scores after the

implementation of the learning activities (p < .05). Students exhibited high levels of practical
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environmental behaviors and positive environmental attitudes. Furthermore, the overall
satisfaction with the learning process was rated at a statistically significant improvement. The
findings highlight the effectiveness of contextualized active learning in fostering sustainable

environmental behaviors among adolescents.

Keywords: Environmental action competency, Active Learning, School-Based Learning
Resources
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