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Abstract

The integration of microlearning with adaptive teaching has gained attention in
science education for addressing learner diversity and fostering understanding of complex
content, particularly atomic structure, a foundational chemistry concept. This systematic
literature review analyses 9 empirical studies (2023 - 2025) on microlearning in chemistry
education, adaptive teaching strategies, and their integration in STEM contexts, using the ADDIE
model as the design framework. This study introduces adaptive microlearning: a learning
process dividing content into micro-units while adjusting formats, methods, or difficulty levels
according to individual abilities through continuous formative assessment. The framework is
grounded in five learning theories: cognitive load theory, multimedia learning theory,
constructivism, personalized learning theory, and spatial repetition. This integration reduces
cognitive load, enhances knowledge integration, and promotes deep learning. The synthesis
reveals this framework can systematically strengthen students' understanding of atomic
structure, aligns with 21%-century competencies, and holds potential for other science topics.
This study fills a research gap by providing systematic integration of both approaches, lacking
in Thai educational contexts, and presents practical implementation pathways for resource-
constrained environments. The framework offers theoretical and practical value for developing
science education innovations, providing actionable guidance for teachers, administrators, and

researchers to enhance chemistry learning outcomes sustainably in the digital age.
Keywords: Microlearning, Adaptive Teaching, Atom Structure and ADDIE Model
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wunAangufiiieatas
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1.1 nufnrsemeteyann (Cognitive Load Theory)
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1.4 ngufn1siseuiiuulanizynna (Personalized Learning Theory)
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adfuansauuaneaisiied ey (o = .011)

Alsharnmari (2025) Anwimseenuuulilasidsutls
paulal lnsUsulimnegduusuunisieus
vosfifou wnsUspifiunavianadunndnienis
Sou warksegdla dunisveassnlunulay
HEeulusunsuiiseaulat]

NAINNNTANYINUI NANT LA FUNITaBULUY
lulasiasuilseaulay AUsumusuuuumaious
voufFou adugvdmensiou uazusiglags
ni1nguiiFsuseuladuuuialu Tnedaany
uANANN AR RABE N TBd ARy

Attia et al. (2025) Wdfimsafiun1sideiendu
szuvlulasid T ulauuuUsT U (Adaptive
microlearning) TaediLil onne a5 2ufuUTy
L‘t‘famw%mé’umamiﬁaummﬁﬁau) Lﬁ'ayjim
nslundnansdseuvsyrelinadnsnis
Souftuniel uasdiBouidiusimoeils

HAINANSANEINUIN Seuululasidsudaluy
Ysumilidnennlunisusuusanansiseuwasil
NAUINADANUNAIUTINVDIUNLS sU 58U e
L‘chJE]W]LL‘UUEJ'E)EJLﬁaﬁlﬂiﬁquﬁzﬁuﬁL§SULLﬁiazﬂu
wwanterinisioudvosiiouiifaugul
WU

3. NISERUBUUUSURA?

NaouRUUUSURY (Adaptive Teaching) tunagnsitun1sdnnisiieusniuaiy

ABINTT AINATNITO UAzUSUNTBIL ITeuLsazAY lngendedayaainnsuseiliunasg1asaiies

(Formative Assessment) LiiaUSuaguainueIndle 35n1580u waganwaznanssulymungauny

HLSgUninLLANF1IraInaiy (Learer Diversity) 3aiiiudAyAanisasislsvaunisaliseuind

ANUNINELRNIEYAAR (Personalized Learning Experience) %wwﬁwamﬁ'm’i’mﬂﬁﬁﬂui (Learning

Gap) wazdaasuliuniSeunnnguuszaunnudnsa (Sibley et al, 2025) wana1nil N1sEOULUY

YSuiilugandviaanunsaussandldimalulad wu Learmning Analytics, Al %3958UU e - Learning

Platform NfamungAnssunNIsiieusvesisunuussalnduasysudenisaeudnluda n1sasu

anwazlliianuvangauiulvueil (Vincent - Ruz and Boase, 2022) 1ilasanngiseuudazauiiaiig

LANA 1A IUNITHULAL BUIUNIUTTTY LATA198199718 T8N TN1SITN15E@BULVUUSUR D Wang

a v
FNYALLRYAANAITN 2
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M99 2 A28871991UIFYNINNSANYINTNT LY NNTABULUUUSUAI LUNNSIANISISUNNSADU

S18aLLRYANITANE

sl (%

(v

Jaison et al. (2025) 1l AnwiAaudusiug
58117719 459391aM194391115 115U wae
nadugninianisisou vesindnwluiviad
#Waly 2 wuueeulay Tnelduuudn AMS-
Chemistry #aN15338WUI1 UNANWAIKT991A
49 laglan1gn1snIAuAI8NITIZY AULDY
(Identified regulation) LLazﬁWU’iﬁLLiﬁljﬂﬁlL%ﬂ
vinduRusfunistinuuaznageu SnAnwididl
wssgslauazvinnsduaiianovs Tnadugy’
NNNIFFHUANTIDI DALY

NadWSNEALY
HAA1INNNTANYINUIT UnAnwdusegalageanty
ANUNITAAUMENITIFYAULDY wazduiusiuNg
aouMazMIUNL YAzl Amotivation Hnansetiy
dnAnwmdeiusegalaganitee venainiinig
Jinswinguian {Afussgdlanagriinisdu
ashauefinadunyiniensiouian deasviou
fennudiAgreinisadiusegslanuudassuag
nsldnistiudunisussduseninanisiseus
leduaduanudniamemsBeuluinazii

Suryanto et al. (2025) 1@ T A15A N®1N3
Usziiun133nn1si3 U s uLAT LU UL IR
Arauanssvasdiiou Tussdudy 1.4 Tsuou
dsenludaddnlsuaila lneldsuuuunis
W gyni1vesaLnA (Stake’s Countenance
Model) 1l oTias13iitadun1919uNY A3
#ouITILUNDUTHU WATNATNTNITITEUT VRN
NSy

NAINANITANYINUTT WUIINITINUNULAZANS
apuay luszauUiunais (Ussunu 67-70%)
yauznadnsmadouivesinGoudnegluszdud
(68.89%) agelsfimu fanulsiaennasasyning
N13719LNY NS BN1TAUAUNAANS T auanadn
UnisouldnanisiSouidumianszusnafuds
115U3MI51INNT1USEANS AmTDInsABUT
UANATY

Reina et al. (2024) L @ nwaLA 82U N3
ponuuukazmslduunaniosy PLATA @
\DuunduFouduvude fisiamiuy Moodle
NS ULDUNUBIIULAZLUUR N AT v LA Ty
seAuUSyey s loeyaundeymnistiudiuiy
mﬂﬁﬂgvl,aimmﬁamwié’muf’hu wnannasu
dasrslandunnnin 132 drude aseunquits
wilaly 1 waz 2 iuddisanizaiu Tne
landglulaiduiesuuudsde umiunng
wndeymiBeduan gns uazaunaLall

Na9INNsANEINUTY Nsldunanilesuil PLATA
Prelnseud nlumenswidam Inedigamu
AeaninsagueAndilay UG uazAasiimaiadl
laeg19a1939 AuasLuURnialauInnI 132
Fruya udTeduduininiSeuily PLATA
aviaueiinaaoufinifilailald Sniadadu oR
Ahluuszgndldliograninewane dndnwisng
wiudn PLATA e eailefidndadneg damen
uazeenlivensgseindu o lusuan
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4. msysaumslalasidsuiisiunisaaunuuyiuii

MIYINIMILLININITTANEE BT aesuane annsnadeUssAnsnimnaiious
figsiuld Fsasjatiuniseonuuuiiomesnidudiuden q Midudastuasiiinsgiu vidonisdauilom
wutlugan$ (Modular Content Design) Insutaiiomlassasezmeudulugauundniidonloety
wu lugaeyniryagu Wwealassasaldondianaseu uazlugansdnisedidnasouiissuuuszdiung
wuuUsuia nenisldmalulaglunsiamuanunmminves| S suwagUsuianssunsis sus auay
Foams wagzsinslidendvianuuldney lneannueundinduniounanosuiaiuayunisiGousiuy
lalasiasuis uagnmsaeunuuluinsysanmaosuAndifesudunisads uinnssuns
SouiBanay (Hybrid Leaming Innovation) 71 A& neamgssenswmuiaudlodsluiad
(Conceptual Understanding) IﬂaLLu’;ﬁﬂﬁ’lﬁ@ﬁ@ﬂﬂﬁﬂﬁ@ﬁ’lLL‘U‘UIM@Jm% (Modular Content Design)
Agondny witdaulosow sadussuy waazimqaﬁmiﬂizt,ﬁumagu 9 i paztiouANA1 N
Mntussuunioasyaouarlddoyadinanuiunagns wu mniieudsliidladsanisdages
idnnseu enaldsulugaasuiiuialednans 3 A viownudlnsinueiiauiy vaeffSoudvi i
orgnaselusilugaiidudouiu shlvgSeuwdsrnuidlafiduauazannsadoladugniadousiad
TuszAugeselumeganddeitinmsldnsysannismsasunvulaleasidsuiawazmsasunuutiuin

LARSSIYALLDUARIRITI 3

15149 3 ﬁaasmmu%’aﬁﬁﬂﬁgizmﬂ’]imiaauLLUUVLaﬂﬂiLaiuﬁaLLazmiaauLLwU%’Ué’h

318AZI98ANITANYINITYIAUINTT

NARWSNAALY

Rincon-Flores et al. (2024) ladmsAnwnaves
n1sldnagnsn1siseus wuuUSUAT (Adaptive
Learning Strategy: ALS) Nuliwanwasufdvia
Tus1e3¥13ne1mans it ug1urendnd nw
FFNTIuAIEns NN Ne1&s Tecnologico de
Monterrey Tnefiitlmnefiofinnsannanssny
ABTEAUNISIIEUS N1TUTTQAUTIOULH DY kAL
Uizﬁ‘umiﬂjﬂﬁgﬂuiﬂaﬂﬁgﬂﬁﬂﬁﬂ‘mLLﬁ%EJ"If\]’ﬁEj

NANNANSANYINUIN N15LY ALS Tuuldueae
LﬁuigﬁUﬂﬁL%uimaaﬁ’ﬂﬁﬂm Tnstaniziiie
NUINAUN DT BUNAUAIU (Flipped Classroom)
naiFeustenues uarlilanaduds Snitadai
T¥ @ nwndddrusuund u wage19sd
ansaldanludusouldegadusyansam
pg19l5AnN nameaussauzd e deluunnmng
FALau

Zhu et al. (2024) TafinsAnwinsimuinag
Uszilludseaninmuesssuunsiseusiuuly
1As1AsuTauUUsUsa (Adaptive Microlearning)
\WSsuiisususzuulalasid s uil swuud wia
dmsuyamnsiieg sevins R Tnesjatu
nan e N15en19d gy (Cognitive load) wae
ANNEENTaluNTUTURINSITeu3 (Learning
adaptability)

HAINNIIANYINUIT NANITNARBITUYARINT
111 Aunudn nauildlalasidduduuuuiuin
dn1sznetgeranases 19ddvd 1Ay wag
AuanansnlunsUiufigedu dadieutungy
lalasdduluvuiad wandliifudn ssuu AML
ansadelidiTeudanisausliegianunzay
UTULFUN19N15LT U3 AIUAINA BINT LAY
atuayuNISseuINaenTInlARNINSTUULAY

Tay (2024) lafnwinsldsuuuunisasussuy
NS EUNTARULUURNIEUAAS (Personalized
System of Instruction) Tus183 41N B UNT &

2 1 Y A a v
NAANANITANYINUIT UAANLINLIYUAIY PSI
T9nsN1saRURIUgwy NTludvieidunsgnin
SUULSNLALITABLLDY WIAUNY Il Inalinanns
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37882188AN1IANYINITUTUING NaaWSNaALY

1 v =

seAuavIng e lngliinAnwiTeusiugiu  SeukagAzLUNAaUNINTEIN 9N 1Ayl

%9 Y
1Y
U v = v 1

(1Wu manumuaiivialy nsa-ua sawau s Feunuuusseneill SnininAnndisenud
a3lololowaidu wavnalnufisen) Wiun1s  PSI Preasiitenisiseulasimunddenisenu
Bouduvunemize wiennsaeudesiidesi  egnaduszuy
I¢igndes 100% revulswiFoutloneluls

NNINUMUITITUNTTUAITNA 19U waAalunisysannslalasidduils funisaeu
wulsusufleatuairsmnuidlalasiaiisernen Jadunnfniiezanmsaiannnszuiunsdans
Byud maiasvadsanudlalumaieudedasaivoznen Frsduiugiuawiiidolssty
dovrluiidedu q luneivueadineluldiduegnad sgndlsfinm nsfmuuinnssunmsifsluisiad
Sududesordensevoanuuuiinauszuy wasBangusionnusisssrinegGou uagenududoures
3¢ FseenuuumheiFounuudy gathmnede nieumnsataseritens dhtumsaeuiuy
U Adsuddu anuen fdienudeyasiwesdiSousoyana Wy mnugndes an uaz
suuvumsneu Taglduuudians ADDE lursasiamieTias1zd sonuuy et 1luld uay
Uszidunasgraduszuuudnuuivlsaqunimetiadeiies (Luo et al, 2024) §sUsznaudae

5 TURDUNFNNUSAU lauA TUILATIZYA (Analysis) Tuenuuy (Design) TuNaIU (Development)
Fuaiiung (Implementation) tazduusgiiiuna (Evaluation) (Spatioti et al., 2022)

GRIGPRHIT LGN

ADDIE model
. , ‘/.\3*. 9
TgmlutuSoudeaivanudila S o) 0 SNl e
uaznsifniiadlassainseznan H - Y
* adunelasadng

IR

o

ysaunslulasiasuis »
fiunagnsnisaounuuUIUm |

aznaulanniin

4 X
* Fauloallomld

* a5unetaules
fuddavsznduld

7w 1 fanseuniansiauuinnssunsseudisedasaiiesnen lneysunisiulasndsudeiu
NAgNSNMSaRURUUUTUMIAULUUTIa89 ADDIE
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nseuLIAANITAILILIAnTsuN19IT ufLs eslassadisozneud I uuusians ADDIE
(Analysis, Design, Development, Implementation, Evaluation) Wunsaun1seonkuunIsiseunis
ADULTITLUY T,msJLLﬁiaz%umauﬁmmLsﬁamiaaﬁ’uaéwﬁialﬁmLﬁ'aa%qui’mﬂssmﬁmamuaqﬂmmmi
Soudvesi3ousgnauwiass ludulinsed wuiideuianudlaeanndoudisafulasasng
ognou LU MI3daiFesdidnmsoulussiundsnu muduiusseninseuniayagiu uaznaidesiles
fuandvessludinuszdriu avvieunrwdndulunseenuuunszuiunsiieuslmifingydunns
Arinreinazainnnudiladedin duseniuuuasiaTaysanmslalandsuil fadumaoud
Tuviu";8&Jaaﬁnizsﬁ’uLLa‘vmmvﬁuﬁaammaﬂwaaﬁﬁau funagndnisaeunuuUIUM ATusUluy
53 uazdensaeUmNAIIILANA1TENINYAAD L‘W’e)’di’]ﬂ‘diuﬁ‘uﬂ’]imﬂ’]ilﬁEJ‘L!?LLUULQW%U?W’]@
fig3puanansnGsunudongvesmuedld luduhluld 3 mmiammﬂiiummausmimmimaaq
wudn A maFeuiaflelalanaduls wunadevduneunasmndaSeu maasukiudulnngiiin
waznseAusenvuldinevesulal il ol 1S vusiauiuuiAamsineimansegraduszuu
fuvssdunaduiumstadanssuiunsuaznadng Tnsusediuaudladaludied anuans
TunseSune uazmsidenlosanudiuinse s uld

unasy

AsmuInse kA winnssud ysuinislulasidsudsiunisasunuudsui
dlowasuatisanudladedlassadsosnon faduidonfluguifanuduuusssugeuassn
relAnAuilanaardeulunyfiSeusefusisoudnu nseunnAndsnanldsunisesnuuulng
Tduuudaes ADDIE Wuunundnlunisimundeszuy wazlisingiuanngensseuididny toun
NN NTENT NHERNITSEUINAIETULIY NHENNITATINANNT NgunsiseuTLuURNIe
yaaa Betlfiiuin nisdamadeuduuululesdfuldiuvatomeondumiedesiifitmunedaiay
SfumsasuuUUUIUSTiUSUANNEIn ke sULuURINT UM L deyadiSeueyana aansatie
annsenedyayn wardaasuliisouasiininununiadnlavedasasernauliogagnaesiay
Huspuu fFsuanunsadenlsnnuisznineseduamnie 9an1a wandedydnualldtaaunnniy
waztelifiSeuansadenlosnisinisvadidnnseutvandivessinuazuudlduluaisnesig 1§
dawalininFousliiduiisanisvesdn witduanudladaluieiAaunsoiluszgnd1d
Tumssueiiviadodu q lFegrsdamnumneuszddu uenanidudedensiamagin PLC ua
nsadendsdesiuiu Tuszduulovne annsadldimuuinnssndeszuuinulasimsiises uas
ﬁusnsJmagjm'ﬁﬂ’wmLLwaMWaéua%ﬁaﬁi%ﬁ@ﬁgﬂﬂszawiammuuazﬂ%’mﬁamhsé’ﬂuﬁa NTDULUIAN
fAdlifissysanmamaluladfumansnisdoud widadunalnddnylunisadnmaBouifuanetu
Ay ddneningdlunisensedununimnisiseunisaeuinemanslvaenadeiugnsmans
mMsfnwAmsTei 21 MufiFouduguinasuasduaunmsiiouosisdsiu
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Abstract

This article aims to critique a deeply rooted problem in Thailand’s mathematics
education system—the adherence to what we call the Myth of Computation. This refers to
the belief that successful mathematics learning means quickly finding correct answers through
prescribed procedures. The author analyzes this issue through the theoretical framework of
Early Algebra, drawing on significant international research and theories. The study reveals that
the true foundation of algebra does not begin with using symbolic letters x or y, but rather
with the ability to reason about quantities and relationships, as well as cultivating analytical
thinking habits from an early age. Moreover, research evidence shows that elementary
students possess the capacity for functional thinking and can create generalizations through
the use of variables and diagrams to represent structural relationships. These findings stand in
stark contrast to teaching methods in Thailand, which often limit students to merely
calculating numerical answers (Arithmetic results). This article proposes that if we want
children to truly understand algebra, we should emphasize generational activities over
transformational activities, to effectively build a bridge from arithmetic to algebra. A key
recommendation is that teachers should shift their role from being procedural instructors to
becoming designers of problem situations that stimulate students to discover quantitative
relationships and construct mathematical rules independently. This will help prepare them to

confidently learn higher-level mathematics in the future.

Keywords: Algebraic Thinking, Myth of Computation, Functional Thinking and Generalization
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Youisusuntsiiszuu denndniedumiannmely viegnaziasliilinnudifey amnuvieves
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dieldlamnumneuaydnusvosianssndeadsassdulusimd Tédaautu finsan
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dornduwusssudmiunnanlueyssana 7 99u n1sadednaunseauntsmefiieaesiniEey
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Kieran (2004) ugn31 Aanssudeadrsassaaluiimd fevrniamesiiinaglainedu
wazwaunslilgnalsusuia (Quantitative reasoning) agnaidussuy Wy nsfnuLazyi
audileinfnavuarfadnesmaiuduius fuegralslulasadesnvosaunismiofdnad o
fhogdlutudeutisdu madiuidhulsldiiduiosnsnes uwifesunuressinadifianumng
LaTUNUMEaNE mMnUsAaInAenssufiadennumneuil dydnuaimendamansiaunazinie
A duiipaiasnusi lifnnuvansuazanuduiuslag dnsufiSou dwaliinadnaians
ﬂmEJLﬂu?smﬁé’aqﬁaqﬁwé’mé’ﬂwaﬁLLawﬁyumauaa'wma@h wnuiiaziduies eafielunisdeansnia
AuANLAZNITLATTNeE1ES9ETIA Fegady Wewnituaunis 3n + 5 = 20 Sudnivaniiiou
Aanssudeadrsassanludiml wegrshine wWing audilaléin n feduineslsuisedeiiilernin 3
Wiwdauan 5 agld 20 Wing azueafiuossavioaniunisaliegid eandaannis Talaueiiu
Fydnualiidiosdanisaung

2. ﬁansiumswgaugﬂ (Transformational Activities): finueiifinuianisidosles
ﬁaﬂiiumim?augﬂ Aa MIALluNITRUNQINTINIaRYAdn (Rule-based activities)
agunsensn W mathetaanslraisuaioming mssumafiedietudaded n1snszanewa
WIanITuenAIUTzNOU Lﬂmmwé’ﬂ%aﬁﬁ]ﬂiimmmﬂfﬁam&ﬂ?iaugﬂmmﬁwaﬁw%aumiLﬁ@iﬁdw
AEN1IMIANEY LAgdeniAnaviniunI oA uanyan1satinmansld (Kieran, 2004; Palatnik &
Koichu, 2017; Agoestanto et al., 2019) Tuysososifouuda Avnssulunguil derfuiansaud
Usnngimauiigauazifovaziduianssuiediflegluieassundamanivosine
oehalsfiony Kieran (2008) Fliuyssiuiiddyuaziiaulaedede uffianssungs
sgfimnudnduetnadeiilsildmmeuiignies uasiduvinuefivalulldlunsiSeuifivnda usmn

€

Seuasdlevnanssumarillaeviemiudeslesiunumsermnumungiiewiy @pisgnasid@uludy

D 62{4 =D,

AanssuadsassAdalusiend) mssdunsiamamantarnaneduiiosnsdsuwuutuneu Tnglidla
svinludewiauiu
ﬁﬁawmmadw‘fﬂmﬂ’ﬂL%uimf\f'}mumﬁqmmmLLﬁ'ammiﬁez?’U%auvLé‘luﬁmL%u
g1unsavinvedeulanzuuun LLmﬂaulmmmsﬂﬂsvaﬂm“lfum']muulmL:uahmsjLUa auusummasmwu
Enies Wiethazduaunardudunoumaiuldieneiionariululiug mswdnSeumaniiu
NINIBASLA LmlmLmﬂ,amq}mamagL‘U@wmmitfdazJuLLiJaqgiJmmuu mmgmlmﬁhammﬂmmau
Faavtouldarnmageuluseauuiuiv@ PISA Tag Vanichanun (2023) Té3nnsl3anluninsas
vangmsinedaliy dnfnihanudluldlugineisld lnedaduiinisliauiiunisend asli
mmimumﬁmﬁﬂﬁ ATEUTREN ALY AUNTT 2x+5 = 9 WNLSEUDRTLATINTUAAUNITHBY
Hrotraarmsthedrsfoatasuniemsnousliidlainidonsuindeausiesiuuieafusass
frsvesaunindiodnwanuauna dslufredeiinGeuasiie 5 wilswnvesauns wiomune
Framih 5 My + Feadswdu wiomune - Wudy wiiloweaunsiidudoutumu 2x(-5/2) =10
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niouazirodrsuasivasundssmmneivnnanedy 10x(5/2) I iesanldasuaniadosaneg
1+ uddluiledne TagldlidnlequasdAvesnisvindu viewdedesesurelviauduils enalil
anansavinla
3. fanssudeasiauAnuasysanis (Global/Meta-level Activities): ARIAATENAS

ian1siirAenuTss

AULUIAAVDY Kieran (2004) AINTTULTIALTDUAALALYTNINIT AD AINTTUNI
adlnmansiluiiansoldfvadadueiesdiolunisienuld udldlddianion nvinindesldsn
wsrdedlanuahiy nanfe fiFsuaunsavinfunssumanilldlnglisududeddiydnuaing
fiundmanild fodrmesdanssunguiliun nsudtlym nsaduuusians msdunalassadie
MsfnwmaAsuLdas mevilidunsdimlu msliesgianudiiusvosaosiinu nsliveea
wazmsfigarl msmamsal Wudu Aanssunguiifuianssuivimediae wasdutimneveanisin
Ayadalulfidued saflenmatygioniswidgwiiifanududousasnainvats Dunisld
ﬂﬁzmumsmqﬂa‘immam‘ﬁgwmmaa'wgimm’mﬁ'aﬁwmmL%Wiaiﬂsﬂa%"mL%ﬂixuumawmum
dedumuuusuaganuduiug uanifioviunenadwsianituluowan dnfuifinoduduseu
adinenansud AanssunguillilinsliiniFeundaunsfidudon widensasrsanmuindouls
dndouldueafiunngy dunesuuuy wageduismamail swmdsiauan ewmdsuauniouly
anunsadenlosrnudilediifudysnvainefisrdaluowinaldogeinumune Weldidy
w3aaflolunshnuazuitamiludingss

Wielierudlefsdnuuzvesfanssudavioufnuazysanns filsuvesndetis
nflenuuariegnesindseild@nwun (Kieran, 2004; Lozano, 2015; Agoestanto et al., 2019;
Palatnik & Koichu, 2017; Varhol et al., 2019) éﬁ‘ﬁ

1) mslvdniseudaunauuugy (Patterns) Y8eiilauniasuAiln uaiesu1eIguLuy
tfuheeenals wu nslitnFeudunuiemuiosinisuinavdtuad madndanduaugiaue
vidonsidilaaudAnnsaduiivesnsuan (8 + 5 ey 5 + 8) Tnglaidesviosding

2) msnseduliindsunoumanivhlufadududu vie $lfedndlsindmeuiiazgn
auslunnnsd Junsinlidnisaueiunenssnsmendinmanssmenvveinuies

3) mahadamanslulduitymiluuiunais ndentslddegusssu 19y vden)
fioshansaniunsaiagymanuduiusvesu3unasingeg Inefigdideadouduaunis

dlefiFsuneafiunumnewagusslosdlunmniradull sneafveanisduindia
adnmandfeld osveamsnAneufigndeafivsegiaietazmoluls uazunudisneamuidile
figndosuazdndeiadamansdenivanaildlunisduiany duat wazedursaudulives
arwdiiudidsinaludnmisessfinginouasniuszu Sneduiiugumenisefiddydmsu
nadsuifivadaluseduiigadu degratu nsldaunmadadulunsiesgiuualinnaidudn
nslgisngulun1siuien1siasgiulavrealszyns wIen1sldsruvannITiun1TIILNUNITHER
Tulssau Aawndriuandiiuirisadelildibufomnuiluim, wiasioulifuisndamans
diensiinfanmaie InegiSouasdoatasngmsaiidudeunarlfsadeululantds Tnanedy
wuuiaemnndinaanifiannsaesuneuasinunels

10114



Education Journal of Nakhon Si Thammarat Rajabhat University
Vol. 5 No. 1, Article ID: e3451

wanandl nszvaunsfinandnseduliiAnfnsandeasioudn WedFoudos
wadnssAdnmansild nduanfanuuasUssiiumnusumgaunanigldfeuladedifalulanads
Tuvuieesivaonadastuanuduatandesiiiodln deieidunisysauiniseadaudma
adamaniidifumanidu 4 1wy iasesmand 313ven waznsuimsdanis weldifueTesdely
nmsinaulanazuitamiludinadeegradusyuu
JgymdnAgy: Aeaseulnensslaadrufanssundeadisassaulumiag

msivieaFeulnetnaznselantmAenssudeadiassauluie Tugnsfindufanssy
madsugulnonseiud nglildaiennguanudilefiufunsanon iesjaiunadugvivianis
aeufiiunnusuazanausiugilunsiuandundn ﬁammaﬁﬂﬁmmmﬂuimmi”rfuaqﬂ@mﬁﬁw
Trindsulneaiinugmanidamiugauarliaunsaihanuinadamanslulssgndldl udin
34dldegaiuszansan Kieran (2008) Ifiauelidn maudlomnenedidesivannslifiuiiuas
aud AT sRnevesddnsalusudusn deuiivziuluaeudumeunsduiuns
Asfeszanmud Mnaliinlddise neass uazdunuaumnemesuies WislsiniSeulsls
Budlesdduan Avnuimdaidy widudnfadedemans did-laegrauiasuazaunse
GERNGRRIt

nmseulesiundngruidalszdndannuiseaina
Torauonuzuaziumsiinanmdlildduiomauinionnufafiudiud udldsunis
afvayuegaudaunisnvdnguidassdndlusmuideiiiauamgimatstuluniaina o1fiu
11A38Y04 Carraher et al. (2006) 7idnwiet1sazidaaiiorfuimuinsniendaamansveaiin
59089971383 Blanton and Kaput (2011) fiunsamdsileddulusefuuszoufine wazaunes
tinisudmiaiiliuandiiivegdaauindinssfulssaudnvineusduiinnnuannsouagAnenm
fagsimuinygmai i dunsdinluuazmsanidsiledduldegnaiiuszansnm mngasudalenia
wazadanimwandeunsidouiivmnzanuansosiuae tufensliloniatniFouldds vaaos
Fanauuugy sefany uagvinlidunsdiiludemuesiunszuaunsiuny wuilandudiuges
ﬁ’wL%Qﬁ'ﬂguaﬂiﬁa"méwmaﬁa (Taylor-Cox, 2003; Lins & Kaput, 2004; Seely, 2004; Stephens,
2007; Smith & Thompson, 2007) MWiSemanddedliiuin nsadeanuminelusserusniling
ogannrenwdSalunsGeundinmanssysugsluounan iniinuRanssundeaisassAalusimg
wegafazlimudilafidaveu amnsausuldmnuilundunlnmlls waeiiiauninareadnamans
Tunuideuves Isoda and Katagiri (2012) l§e3ureismsasunisqauiievumnzlinGou
afrsmaensgasensaniieviliidunsdily 13 msadeanuvnsuazmsiliidunsd
vhlluanunisainsgas TudhsSuduil Sounsgaidnidsusiaihaudilonisgu ey wi 3
FBULIAANITUINGT 3x2 =3+3 =6 Wag 3x3=3+3+3=9 luduFeuiitunisviesst dnFeulugugy
furnazuIneTiuiSes withasassanmnndeniiviliiAnnisdse waglilonatnGeulddunn
wuusy tndeuneilenadunut uadwsanfinduiios 3 Ssarudlatlugmahlndunsdly
wazihlulfiomnadnslmilnglidosfuanlmidiumBudu Wy 3x5=12+43=15 uag 3x6=15+3=18
éﬁl@LﬂULLU’JﬁﬂﬁﬁﬁﬁﬁyﬁﬁwﬁﬂﬁﬁﬂL%Suﬁﬁuﬁﬂﬁ%ﬂﬂGl”li%‘iﬂ’]i@]miml,ﬂgu‘] aoldla A1nuuIAnYeS
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Isoda and Katagiri { tiulanuasuvesindey sadunaujiluduseunldnisdanisiseuime
ASnswuulanunulfAnvesluns dunsuszans duduisnisasuiioivdsuiausssuludusou
(Inprasitha, 2014) A4 2

AN 2 UAAsESINNTNTSARlAENSUINLAaLLYINY T
731: Kheawkham and Jensamut Saengpun (2020, p. 108)

v ¥ N A Y a O AN = v & v =
MNUU ﬂ']ilﬂ.]aEJULLUENWLLV]"i]i\‘iLLagﬁlQEJURN@@QLﬂWGUUVI389]'1_]']WUﬁiiuﬂqﬁa@ucLuV@ﬂLiﬁlu

(%
[ v

Kieran (2004) lAuuazitiug1081939393937 nslviaudidgiuns 3 Aanssuegraunaiaziioules

<

1 '3

furaansounAniagdeliiniFousunwlngvesfivadnogsanysal dausnisadiannumane
waznshiivanasgnaseuaAsy Hiun1sandunisegelivsednsamuazgndesliaud snsinly
Uszendlaluuiuniiniredunasdudousnnty

Astlherliinseudlaeddndeiadamansldliifufiomnssuiunsdnuiiuenan
nTinUszdriunazanmdusie uidonwiaina Auywdldidenssaun efuie TiAen
wazAnnsalaseineg mantululanseudasuazludnsia wazdufienisiuasuniuegauias
MngAun Aiauddauagirdunoumed lWduinAndsadamansddlaaung maua
LALANININEREN TS wavanansoldadamansidundesdelunsuitymuaraseassadsln
lnagneiuszdnsan

ungsy

nMsTengiinsadvesmsdmnluuiunnsdnuwilne lifuisanusidug o
TumsufudsunisdansiFeudadamans andufsjaiufiosinuslunsdsusdiielildmneu
figndosmutunouds lgnmsadeiiuiidmivAanssndsadrsassdulusimd #0alonalviFeou
lpduianzuazyinamudilaanuduiusidaliunaeg1auniase laglduandmiuiinsyaduiionis
funnfiomdneudmanssnuidsaudenstauiinuefivadnvesiniouislussdulssoufng
wazdiseufne osmnuuamadinaagieenisyiiugudunslinguaideUiun vlfingeu
waadydnvainsadaeansiiuiosiddinnadnd wazdwalduesiivadmdufissnisin
T dadnuaidildanumune (Smith & Thompson, 2007) wenanil nsBaRnfuisnsmaavagings
Juguassadensiamnnsandeduius lnoowmzanudlafinainndeureindsmsnowiniuiy
JuifesdydnvalfivenTvdiuiu UINNTINITHAAIAIUANAALTILATIATI9YBIAUNTT (Stephens,
2007) lusaugifendu nmayjadlufidneuiansianzasdsdadulomadiiniFeuaslddmanuugy

12114



Education Journal of Nakhon Si Thammarat Rajabhat University
Vol. 5 No. 1, Article ID: e3451

uaziaunsAndeiladdu Faduiladdglunsairsoasunionsilidunsdialy Blanton &
Kaput, 2011; Taylor-Cox, 2003) ﬁwﬁqm defoundafuidemiidudoudu ﬁ’ﬂﬁauﬁﬁu%uﬁums
Anuflomdmeufissogaien fnazdnegiunseuisanuuuiavadn uazlianunsausududiiu
nsruIUNMIAndsuusTIni SududenisiSeuivadelusedugals (Seeley, 2004) ndng1uLds
Usgdngannissanssuainaduduin wnidniidneamlunisimuinisfndeduiusuaznisnids
larduldRausszduusraufnuneusiy sndasudsuunumanduengnsdita sndudaduayu
Tdnldadratomansaiuaznmsi i dunsdimluinunsdanauuusluaslasaisesdnoy
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Abstract

This research employed a quantitative approach using the survey research method.
This study aimed to: 1) investigate the school organizational climate as perceived by teachers;
2) compare the school organizational climate as perceived by teachers in relevance to their
gender, educational level, work experience, academic standing, administrators’ gender,
administrative experience, and school size. 3) examine problems and suggestions regarding
school organizational climate. The sample consisted of 306 teachers under Nakhon Si
Thammarat Primary Educational Service Area Office 2 in the 2024 academic year, obtained
through two-stage proportional stratified random sampling based on school size, followed by
simple random sampling using a lottery method. Quantitative data were collected using
questionnaires, while qualitative data were gathered through structured interviews. The overall
reliability coefficient of .986 Quantitative analysis was conducted using statistics included
mean, standard deviation, t-test independent, One-way ANOVA, multiple comparisons using
the LSD method. Qualitative data were analyzed using content analysis.

The findings revealed that 1) The overall and every aspect of school organizational
climate as perceived by teachers were at good levels. 2) Teachers with work experience,
academic standing, and working in schools with administrators of different genders perceived
it differently, with a significant difference at .01, .001, and .05 levels, respectively. And 3)
Problems and suggestions that can be used as guidelines for developing an appropriate
organizational climate indicate that schools should focus on fostering warmth and supportive
relationships between administrators and teachers. This should be accompanied by adjusting
work standards to align with the school’s context and resources, as well as promoting

constructive conflict management through open and transparent communication.

Keywords: Climate, Organization and Organizational Climate
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uni
anuAnuvidussdnisnienisuimsiddruddalunistuind sunsiauiusyineg f1u
3w dagtutigmlunisianisfnudiundafanvmnandgmansluesdnsiliBesonis
Jansieunsaeu Manawvsseniresinisisdudadeddglunisenseduamuninnisiinw
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Abstract

The objectives of this research were: (1) to design the Curriculum Guide with
Augmented Reality Technology, (2) to the Development of Curriculum Guide with Augmented
Reality Technology, and (3) to evaluate the quality of the developed AR media. The research
focused on designing AR media as an innovative approach to curriculum presentation,
developed from conventional methods such as brochures or printed pamphlets typically used
for program promotion. The newly developed AR media enables users to access interactive
and immersive information through smartphones, tablets, and other mobile devices.

The sample group used in this research consisted of 500 students who were
interested in using augmented reality to introduce their courses, selected through purposive
sampling. The research instruments included the AR media for curriculum introduction and an
expert evaluation form assessing media quality across five aspects. Data were analyzed using
mean and standard deviation.

The research findings indicated that 1) the design and development of the AR media
resulted in a prototype model represented by a multidimensional conceptual diagram for
media development. 2) The development of media using augmented reality media for
curriculum promotion among prospective students. 3) The overall quality evaluation of the
AR media showed a high level of quality, with a mean score of 4.69 (X = 4.69) and a standard
deviation of 0.58 (S.D. = 0.58). These results demonstrate that the developed augmented
reality media for curriculum introduction is highly effective and suitable for practical

implementation in educational contexts.

Keywords: Curriculum Guide, Development of Media, Augmented Reality, 3D Model and Software
Development Life Cycle
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Abstract

The Purposes of this Study Were to Study 1) The Level of Participatory Administration, 2)
The Level of Safety Management, 3) The Relationship Between Participatory Administration and
Safety Management. And 4) To Study the Recommendations and Management Guidelines in
Cooperation with the Operation of School Safety in Accordance. The Sample Groups Consisted of
Administrators, Teachers, and Board Members Totaling 254 People. Likert Scale Questionnaires for
Opinion, and the Open-ended Questionnaires. Statistics Used in Data Analysis Were Arithmetic
Mean, Standard Deviation, Pearson Correlation Coefficient and Content Analysis.

The Results of the were as follows:

1) Participatory Management is High Level.

2) The Safety Management is Highly Level.

3) The Relationship Between Participatory Administration and the Safety Management
was Found to be Generally Related and Positively Correlated at a High Level, With a
Correlation Coefficient of 0.746, Statistically Significant at the .01 Level.

4) Participatory Management Recommendations and Guidelines for School Safety Activities
Must Create a Safe Physical Environment, Trainings, and Continuous Training on Contingency Plans.
The Participation of Executives, Teachers, Staff, Students and Communities will be Made. As Well as

Establishing a Safety Culture and Having a Systematic Safety Management System.
Keywords Participatory Administration and Safety Management in Educational Institutions
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Abstract

The purposes of this study were to: 1) investigate the foundational information required
for developing a mathematics game-based activity package through the open approach to enhance
problem-solving and creative thinking skills; 2) construct and evaluate the quality of the mathematics
game-based activity package through the open approach to ensure its effectiveness according to
the 80/80 criterion; and 3) examine the leaming outcomes of students after participating in the
developed activities on mathematical problem-solving ability, mathematical creativity, and
students’ satisfaction. The sample consisted of 35 Mathayomsuksa 5 students from Ban Phai School,
Khon Kaen Province, selected through simple random sampling using a lottery method. The research
instruments included the mathematics game-based activity package, lesson plans, a mathematical
problem-solving ability test, a mathematical creative thinking test, and a student satisfaction survey.
Data were analyzed using percentage, mean, standard deviation, and a one-sample t-test.
The results revealed that: 1) Implementing mathematical games in conjunction with the Open
Approach serves as an effective pedagogical framework. This integration fosters student motivation
and transforms complex concepts into engaging challenges. In the first stage of the Open Approach,
the problem situation is presented through a mathematical game; 2) the mathematical game activity
set demonstrated an efficiency level of 82.01/81.86, exceeding the established 80/80 criterion; and
3) the implementation of the activity set yielded the following outcomes: 3.1) students’
mathematical problem-solving ability after instruction was significantly higher than the 80% criterion
at the .05 level; 3.2) students’ mathematical creative thinking after instruction was also significantly
higher than the 80% criterion at the .05 level; and 3.3) student satisfaction was at the highest level.

Keywords : Mathematics Game-Based Activity Package, Open Approach, Problem-Solving and
Creative Thinking
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Abstract

The objectives of this research were to: 1) examine school administration factors; 2)
assess the creation of a happy workplace organization; 3) investigate administrative factors
affecting the creation of a happy workplace; and 4) propose development guidelines for these
factors under the Secondary Educational Service Area Office Nakhon Si Thammarat. The
sample consisted of 341 school administrators and teachers selected via stratified random
sampling, alongside five key informants for qualitative data. Research instruments included a
5-point rating scale questionnaire and structured interviews. Data analysis utilized percentage,
mean, standard deviation, Pearson’s correlation coefficient, and multiple regression analysis.

The results indicated that 1) School administration factors were overall at the highest
level, with budgeting ranking first, followed by management, information technology,
leadership, and personnel development, respectively. 2) The creation of a happy workplace
organization was overall at the highest level, particularly regarding sood relationships, society,
health, and empathy. 3) Budgeting, information technology, personnel development, and
management significantly affected the creation of a happy workplace at the .01 level, jointly
predicting 64 percent of the outcome. 4) Development guidelines suggest administrators
emphasize transparent budseting, utilize technology to reduce workload, develop personnel

based on aptitude, and focus on shared management goals.

Keywords : School Administrative Factors, Happy Workplace Organization and Secondary

Educational Service Area Office Nakhon Si Thammarat
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Abstract

The objectives of this research and development study were to: 1) develop a learning
activity package using case-based learning combined with a brainstorming technique at the
80/80 criterion standard; and 2) compare the ability of nursing students to reflect critically
before and after using the LAP. The sample consisted of 36 third-year students enrolled in the
Bachelor of Nursing Science program at Rajamangala University of Technology Thanyaburi,
selected through a multi-stage random sampling. The research instruments consisted of the
LAP and a critical reflection assessment tool. The data were analyzed using means, standard
deviations, E1E2, and dependent t-tests. The result of the study found that: 1) The Learning
Activity Package consisted of ten components: activity title, introduction, instructions, learning
objectives, implementation guidelines, learning activities, evaluation methods, instructional
design plan, learning activity worksheets, and assessment instruments, with an effectiveness
of 88.88/91.85. The quality of the learning activity package was evaluated by three experts,
with item-objective congruence (I0C) values ranging from 0.66 to 1.00, indicating acceptable
content validity. and 2) nursing students' critical reflection after using the LAP was higher than
before learning at the statistical significance level of .05. This LAP may contribute to the
development of critical reflection among nursing students.

Keywords: Brainstorming Technique, Case-Based Learning, Critical Reflection, Learning Activity Package
and Nursing Students
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Introduction

Rapid global change, especially digital disruption driven by technological innovation,
has reshaped economic, social, cultural, and healthcare landscapes. Medical progress has
brought longer lifespans and better treatments, but it has also complicated patient
expectations and satisfaction levels (Inchaithep, 2019). Consequently, the nursing profession
must evolve to care for patients with diverse cultural backgrounds, complex health needs,
and emerging diseases (Khorphon et al., 2019). Thailand Nursing and Midwifery Council (2019)
emphasizes that the nursing process should be based on the appropriate use of evidence-
based information within the framework of professional ethics. Nurses must therefore develop
strong analytical and critical reflection skills to make sound clinical decisions, solve problems
effectively, and keep patients safe.

Nursing education programs now confront the challenge of preparing graduates to
respond to shifting social and healthcare landscapes while sustaining high standards of care
and patient safety (Fawaz et al., 2018). Therefore, 21°-century education focuses on student-
centered learning, promoting learning through practical application, and integrating knowledge
to solve real-world problems (Pantaewan, 2016). This concept aligns with the 2017 Bachelor
of Nursing Qualifications Standards, which define intellectual skills as a key learning outcome,
requiring students to think analytically and systematically and use experience as a basis for
decision-making (Ministry of Education, 2017). These abilities depend on reflective thinking for
sound decision-making (Edwards, 2017).

Critical reflection is grounded in transformative learning theory, which explains how
learners transform their frames of reference by critically examining socio-culturally shaped
assumptions (Mezirow, 1998; Mezirow, 2000). It involves questioning beliefs and values that
influence professional judgment and reconstructing meaning through rational dialogue
(Mezirow, 1998; Ng et al., 2020). In nursing education, this extends beyond technical reasoning
toward deeper examination of assumptions and structural influences in practice (Edelist et al.,
2024, Peterson et al., 2023). However, nursing students often demonstrate limited reflection
skills. They tend to reason at a technical level, focusing on describing events and addressing
immediate problems (Wichainate, 2014). Meanwhile, critical reflection-which examines the
norms, assumptions, and power structures in professional practice-receives insufficient
attention in curricula (Edelist et al., 2024; Ng et al., 2020).

Poor critical reflection abilities can prevent nursing students from seeing social biases
or inequalities embedded in healthcare (Peterson et al,, 2023). Critical reflection is vital
precisely because it pushes learners to examine what shapes their thinking and actions,
opening the door to genuine perspective transformation (Mezirow, 1998).

Developing these critical thinking skills requires learning approaches that push
students to question norms, challenge established ideas, and understand how social contexts
influence professional practice. Case studies offer a way to connect theory with practice
(Alnaim, 2015), but they're often misused. Instead of exploring complexity and ambiguity,
instructors treat them as exercises in finding the "right" answer. When appropriately designed,
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case-based learning situates learning in authentic clinical contexts, requiring students to analyze
complex situations and justify decisions using theoretical and empirical evidence (Alnaim, 2015;
Brooks et al, 2010). Effective case analysis moves beyond identifying correct answers
by encouraging comparison of perspectives, ethical evaluation, and critical examination
of underlying assumptions (Ng et al.,, 2020; Edelist et al,, 2024). Thus, it supports progression
from technical rationality to higher levels of reflective judgment (Zeichner & Liston, 1987).

Understanding a case study therefore requires evidence from multiple sources and enables
students to explore real-life phenomena within authentic contexts (Brooks et al,, 2010). Adding
techniques like brainstorming could deepen learning and encourage critical thinking
(Chansuvarn et al,, 2024). Appropriately designed case-based learning situates students in
authentic clinical contexts, requiring analysis of complex situations and justification
of decisions using theoretical and empirical evidence (Alnaim, 2015; Brooks et al.,, 2010).
It extends beyond correct answers by promoting perspective comparison, ethical evaluation,
and critical examination of assumptions (Ng et al., 2020; Edelist et al., 2024), thereby advancing
learners from technical rationality toward higher reflective judgment (Zeichner & Liston, 1987).

In the dimension of educational innovation, it was found that the development of
systematically designed learning activities to promote critical reflection is limited. Research
shows that well-structured learning activity packages with clear steps and objectives can
develop learners' abilities and support complex learning outcomes (Thamrongsotthisakul,
2017). Combining case-based learning with brainstorming in structured activity sets offers a
promising solution-one that promotes flexible thinking, generates diverse alternatives, and
encourages deeper learning (Laolearndee et al., 2017). This approach fits well with
transformative learning theory, which values collaborative learning, multiple perspectives, and
holistic thinking (Panich, 2015; Mezirow, 2000).

Although structured learning activity packages have been shown to enhance learners’
abilities and support complex outcomes (Thamrongsotthisakul, 2017; Laolearndee et al,,
2017), limited empirical evidence examines whether integrating case-based learning and
brainstorming effectively enhances critical reflection among nursing students. Prior research
has focused primarily on general achievement rather than higher-level reflective judgment (Ng
et al., 2020; Edelist et al., 2024). Thus, a clear gap remains regarding the effectiveness of an
integrated learning activity package in promoting critical reflection in nursing education.

Preparing nursing graduates for the country's healthcare system requires more than
just technical training—it demands that we help students develop their intellectual abilities.
Students need to move beyond basic analytical thinking toward critical reflection, where they
examine the underlying assumptions, beliefs, and values that shape professional practice
(Jermtaisong and Thongthew, 2013).

For these reasons, developing an innovative teaching approach that integrates case-
based learning with brainstorming is a strategic means of promoting critical reflection among
nursing students. The findings are expected to provide empirical support for evidence-based
educational development and may contribute to improving nursing care quality and patient
safety within increasingly complex healthcare systems.
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Research Objectives

1. Todevelop a learning activity package that combines case-based learning with brainstorming
techniques to strengthen critical reflection in nursing students at the 80/80 criterion standard.

2. To compare nursing students' critical reflection abilities before and after completing

the learning activity package combined case-based learning with brainstorming techniques.

Research Conceptual Framework

This research followed a Research and Development (R&D) framework that integrated
three key dimensions of critical reflection across four main phases (Phases 1-4). This lays the
foundation for developing educational innovations that link theory to practice concretely and
lead to sustainable behavioral and intellectual changes among learners.

Learning activity package innovation began in Phase 1: Analysis. This involved
reviewing relevant literature, research findings, and real-world needs, as well as gathering
expert opinions to ensure the innovation fitted the nursing learning environment and
interdisciplinary work. The innovation was further developed in Phase 2: Design and
Development. This phase built on Brahmawong (2013) teaching innovation framework. The
combination of case-based learning strategies (Choi and Lee, 2009) with Osborn (1957)
brainstorming technique created a safe learning environment where students felt free to
express their ideas. The activity sets were tested for content validity (Index of Content Validity:
I0C) by three experts before being used in Phase 3. During implementation, these activities
helped students develop their thinking skills in a step-by-step manner.

The cognitive process drives internal transformation grounded in Zeichner and Liston
(1987) framework. Students’ progress from technical rationality, applying theory to standards,
to reflectivity, questioning assumptions and contexts. Ultimately, they attain critical reflection,
the highest level, by critically examining power structures and biases to connect practice with
deeper ethical considerations (Edelist et al., 2024; Peterson et al., 2023).

The final learning outcome in Phase 4, Evaluation, this involved assessing the
innovation's effectiveness using the E1/E2 criteria and comparing students' skill development
before and after the intervention. The critical reflection process led to what Mezirow (2000)
and Panich (2015) call Transformative Learning—a shift in students' worldviews and personal
meaning-making systems.

This research framework reflects the systemic relationship between learning
management innovation, which has undergone intensive research and development, cognitive
theories, and transformative learning. The main goal was to help nursing students at
Rajamangala University of Technology Thanyaburi develop their critical reflection skills. In
addition, the students were also to handle the complexities of healthcare, make sound clinical
decisions, and deal with ethical challenges in ways that keep patients safe and satisfied (see
Figure 1)

415



Education Journal of Nakhon Si Thammarat Rajabhat University
Vol. 5 No. 1, Article ID: e3359

Phase 1 Analysis Phase 2 Design and Development
® Synthesize literature * Developed the drafted Activity set and submit
® Interview nursing education experts to to the experts for review and validation
identify needs, opinions, and ® Calculate Index of ltem-Objective
recommendations Congruence (I0Q)
® According to a survey of foundational ® Revise activity sets based on expert
information among nursing students recommendations
conducted by Nanudorn et al. (2024) ® Finalize activity sets before implementation
v
Phase 4 Evaluation Phase 3 Implementation
* Analyze effectiveness (E1/E2) using third-year * Apply the "finalized activity sets" with
nursing students as sample | theactual sample group (36 third-year
® Compare pre-test and post-test scores (t-test) nursing students)
® Summarize findings and provide ® Measure critical reflection skills through
recommendations pre-test and post-test assessments

Figure 1 The diagram illustrates a research framework

based on the integration of Research and Development (R&D)

Research Methodology

This Research and Development of innovation was conducted using the Research
and Development (R&D) process, divided into four phases to achieve a high-quality and
effective learning management innovation that aligns with academic principles. These are
detailed as follow:

Phase 1 Analysis: This initial phase analyzed foundational data to establish the
conceptual framework and direction of innovation development. Relevant theories and
research on critical reflection were reviewed, along with the 2017 Bachelor of Nursing Science
Qualification Standards and the curriculum at Rajamangala University of Technology
Thanyaburi to guide 21%-century competency development. Five nursing lecturers and
curriculum experts were purposively selected based on having more than 10 years of teaching
experience. Face-to-face interviews were conducted to explore their needs, opinions, and
recommendations regarding essential learning activities. Content analysis indicated the need
to integrate case-based learning and brainstorming to enhance critical reflection, particularly
in nursing ethics and assessment. Critical reflection levels were then surveyed among 294
nursing students, with 169 selected using the Krejcie and Morgan (1970) table to inform the
learning activity design. The instruments included a needs assessment questionnaire and a
critical reflection scale, validated by five experts (IOC = 0.80-1.00 and 0.96-1.00, respectively).
The reliability coefficient of the critical reflection scale was .928. (Nanudorn et al., 2024).
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This Research and Development of innovation was conducted using the Research and
Development (R&D) process, divided into four phases to achieve a high-quality and effective
learning management innovation that aligns with academic principles. These are detailed as
follow:

Phase 2 Design and Development: This phase aimed to design and develop
a Learning Activity Package consisting of ten components: 1) activity title, 2) introduction,
3) instructions, 4) learning objectives, 5) implementation guidelines, 6) learning activities,
7) evaluation methods, 8) instructional design plan, 9) learning activity worksheets, and
10) assessment instruments. The package comprised a set of learning activities integrating
three key concepts: (1) the structure of learning activities based on the concepts of
Brahmawong (2002) and Sutthirat (2018); (2) case-based learning management based on the
concepts of Choi and Lee (2009); and (3) brainstorming techniques based on the concepts of
Osborn (1957). The development process began with defining the conceptual framework and
drafting a set of learning activities, designing activities in five steps: 1) sparking ideas and
identifying problems; 2) collaborative analysis and grouping ideas; 3) proposing solutions
through brainstorming; 4) connecting knowledge and making joint decisions; and 5) reflecting
on results and synthesizing ideas. The developed set of activities included a user manual and
five lesson plans, totaling 20 hours. These activities were conducted outside regular class
hours through online classrooms via Microsoft Teams, where students could access content
review materials and participate in breakout room sessions for small group brainstorming
discussions on case studies.

The set of activities was validated for content consistency by three experts, with
content validity index values ranging from 0.66-1.0. The revision recommendations focused on
language usage in case studies, particularly clinical terminology and the complexity level of
cases involving disease complications. Indicators were defined based on Zeichner and Liston's
(1987) three levels of reflective thinking: Technical Rationality, Reflectivity, and Critical
Reflection. The assessment had a content validity index of 0.66-1.0 and a reliability coefficient
of 0.82 in a pilot study involving 30 students.

Phase 3 Implementation: This phase involved testing the developed innovation with
a target group using a quasi-experimental research design, specifically a one-group pretest-
posttest design. The research sample consisted of 36 third-year nursing students from
Rajamangala University of Technology Thanyaburi, selected through a multistage sampling
process. The selection focused on the year level with the lowest average critical reflection
level, and convenience sampling was used to select participants based on their voluntary
participation. The experiment started with a pre-assessment and a review of basic nursing
ethics. Students then worked through five learning units over five weeks (four hours per week,
20 hours total) using Microsoft Teams. A post-assessment would be on the final day.
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Phase 4 Evaluation: The final stage involved data analysis to evaluate the
effectiveness of the LAP in three areas: 1) The effectiveness of the Leamning Activity Package (LAP)
was determined according to the 80/80 efficiency criterion proposed by Brahmawong (2002).
In this framework, E1 refers to the process efficiency, calculated as the mean percentage score
obtained by students during leaming activities and formative assessments (e.g., midterm or in-class
tasks), reflecting the quality of leamning implementation. E2 refers to the outcome efficiency,
calculated as the mean percentage score on the post-test after completing the instructional
package, reflecting learning achievement. The 80/80 criterion indicates that both the process and
outcome scores should reach at least 80 percent. The obtained E1/E2 values were compared
against this benchmark to determine whether the developed LAP met the established
instructional efficiency standard. These results were used as evidence to confirm that the LAP was
effective and appropriate for promoting higher-level thinking skills, particularly critical reflection,
among nursing students; and 2) comparing the difference in average pre-test and post-test scores
using a t-test for Dependent Samples at a statistical significance level of .05.

The research has been reviewed and approved by the Human Research Ethics
Committee, Rajamangala University of Technology Thanyaburi, under the reference number
RMUTT REC No. Exp 57/64.

Research Findings

This finding of data analysis results from the development of a LAP using case-based
learning combined with brainstorming techniques to promote critical reflection among
Bachelor of Nursing students at Rajamangala University of Technology Thanyaburi was
conducted in accordance with a four-phase research and development process:

Phase 1 Analysis: An analysis of the Bachelor of Nursing Qualification Standards 2017
and the Bachelor of Nursing Curriculum 2018 revealed that the desired graduate attributes
emphasize the ability to think systematically and critically and to use scientific processes to
solve health problems, especially intellectual skills focusing on searching, analyzing, and
applying evidence-based data (Ministry of Education, 2017). Modern nursing requires exactly
this kind of work—bringing together knowledge and practice in ways that rest on solid
evidence and ethical principles, as the Thailand Nursing and Midwifery Council (2019) has
emphasized. However, an analysis of the current situation and related documents showed
that most nursing students’ reflective thinking remains at a superficial level. Furthermore, it
has not yet led to a true critical reflection paradigm shift (Panich, 2015).

Interviews with five nursing lecturers and curriculum experts consistently highlighted
the urgent need to develop learning activities that emphasize in-depth thinking processes
rather than the rote memorization of theories. They suggested using realistic, complex case
studies that incorporate ethical dilemmas or do not present a single correct answer to
encourage students to weigh options under realistic pressure. Another recommendation was
to let students jot down their thoughts before group discussions. This gives quieter students
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a chance to contribute without being drowned out by more confident voices. The instructor's job
becomes asking the right questions and debriefing carefully to push students' thinking further.

The quantitative data from surveying 169 nursing students about their critical
reflection abilities. Overall, students scored at high levels. However, when considering each
year individually, third-year students had the lowest average scores compared to other years,
particularly when compared to fourth-year students (Nanudorn et al., 2024). These findings
suggest that third-year students, who are just starting to work with complex clinical situations,
tend to stick with surface-level technical reflection or simply follow procedures. This made
them the obvious choice for testing the innovation in the next phase.

Phase 2 Design and Development: The developed LAP comprises five learning units:
ethical theory, ethical principles in practice, ethical concepts, professional ethics, and patient
richts. The learning activities utilize case-based learning combined with brainstorming
techniques, structured in five steps based on the concepts of Choi and Lee (2009) and Osborn
(1957): 1) sparking ideas and identifying problems; 2) collaborative analysis and grouping of
ideas; 3) proposing solutions through brainstorming; 4) connecting knowledge and making joint
decisions; and 5) reflecting on results and synthesizing ideas. This structure is designed to
promote the development of reflective thinking from technical rationality to critical reflection
in accordance with Zeichner and Liston (1987) framework.

Phase 3 Implementation: A 20-hour trial of the LAP with 36 third-year nursing
students revealed that the learning atmosphere created by the learning activity package
delivered through Microsoft Teams effectively fostered student participation. Students
demonstrated enthusiasm in exchanging ideas, successfully applied nursing ethics principles
to analyze complex case studies from multiple perspectives, and showed significant
development in reasoning abilities and critical questioning skills. The instructor functioned as
a facilitator, encouraging students to engage in deeper reflection.

Phase 4 Evaluation: The results of the evaluation of the effectiveness of the learning
activity set revealed the following key conclusions as follows:

1. Quality of the Learning Activity Package

The developed Learning Activity Package (LAP) comprised ten components: 1)
activity title, 2) introduction, 3) instructions, 4) learning objectives, 5) implementation
guidelines, 6) learning activities, 7) evaluation methods, 8) instructional design plan, 9) learning
activity worksheets, and 10) assessment instruments. The quality of the LAP was evaluated by
three experts in nursing education and instructional design. The content validity assessment
yielded item-objective congruence (I0C) values ranging from 0.66 to 1.00, indicating
acceptable alignment between objectives and activity components.

The learning activities were evaluated against the 80/80 efficiency criteria. This
criterion examines both process efficiency (E1) and outcome efficiency (E2). The analysis
results appear in Table 1.
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Table 1 Effectiveness of the learning activity set (E1/E2)

Effectiveness Maximum point ~ Sum X Percent
The Effectiveness of the process (E1) 50 1600 44.44 88.88
The effectiveness of the product (E2) 30 992 27.55 91.85

The analysis of the LAP effectiveness revealed that the process effectiveness (E1)
was 88.88 and the outcome effectiveness (E2) was 91.85, both exceeding the standard of
80/80. This demonstrates that the developed LAP is effective in both the learning process and
the outcomes achieved by the learners.

2. Comparison of Nursing Students' Critical Reflection Levels Before and After
the Intervention

Critical reflection is fundamental to nursing practice. It underpins clinical reasoning
and professional judgment. To evaluate the learning activities, students' critical reflection
levels were compared before and after the intervention across three areas: technical
reasoning, reflective thinking, and overall critical reflection. Data were analyzed through a t-
test for Dependent Samples as presented in Table 2. Paired t-tests revealed significantly higher
post-test scores across all domains (p = .001). Overall critical reflection increased from 81.42
to 88.42 (t = 9.94), demonstrating substantial cognitive development following the
intervention.

Table 2 Comparison of differences in mean scores of critical thinking levels.

Level of Critical Reflection Testing X SD t Sig.
Technical Rationality E;es—giit ;222 izg 766 001*
SN
Critical Reflection E;e;:—?it igz 2?3 502 001*
o ottt ez ags % 0OV

*p-value = .001

Paired t-tests revealed significantly higher post-test scores across all domains (p
= .001). Overall critical reflection increased from 81.42 to 88.42 (t = 9.94), demonstrating
substantial cognitive development following the intervention. Develop an Effective Learning
Activity Package that Combines Case-Based Learning with Brainstorming Techniques to
Strengthen Critical Reflection in Nursing Students.

915



Education Journal of Nakhon Si Thammarat Rajabhat University
Vol. 5 No. 1, Article ID: e3359

Discussions Of Research Results

1. Develop a learning activity package that combines case-based learning with
brainstorming techniques to strengthen critical reflection in nursing students at the
80/80 criterion standard.

The research findings showed that the LAP was highly effective, exceeding the
established standards with E1/E2 values of 88.88/91.85, respectively. This demonstrates that
research and development (R&D) conducted using a systematic design process can lead to
high-quality learning innovation. This matches Brahmawong (2002) and Sutthirat (2018)
framework for effective teaching design, where objectives, content, activities, and assessment
work together as a coherent system. Consequently, the expert evaluation results regarding
the consistency of the learning activity package confirmed its appropriateness for
implementation in learning management.

This design structure ensures the self-sufficiency of the LAP and supports the
teacher's role as a learning facilitator, consistent with the learner-centered approach
(Pantaewan, 2016). Diaz et al. (2023) recommended exactly this approach—using models,
frameworks, and discussions to help students apply knowledge in practice. The effectiveness
of the LAP is partly due to the integration of learning through case-based learning and
brainstorming techniques. Case studies recreate the complexity of real clinical work
(Phormpayak et al., 2019), requiring students to combine insights from different fields to work
through problems. Instead of passively receiving information (Kanhadilok et al., 2019;
Rattanaprom et al., 2025), brainstorming techniques support interactive learning by allowing
learners to freely exchange ideas based on Osborn's (1957) principles. This results in reasoning,
in-depth discussions, and collaborative knowledge construction, which aligns with the
professional reasoning concepts of Zeichner and Liston (1987) and the research of Macartney
et al. (2021), who found that group processes in critical reflective activities play a crucial role
in supporting and enhancing students' clinical reasoning skills development by facilitating
knowledge exchange and fostering deeper understanding.

The case studies that create realistic problem contexts, combined with
brainstorming techniques that generate powerful collaborative learning processes, establish
clear learning pathways that systematically cuide students from Technical Rationality to
Reflectivity, and ultimately to Critical Reflection in a concrete and effective manner. This entire
process aligns with the concept of Transformative Learning, which emphasizes creating
profound learning experiences capable of changing learners' perspectives and worldviews
(Panich, 2015). The outcomes achieved are not merely increased knowledge, but enhanced
capacity for complex and sophisticated thinking—the most essential competency for
professional nurses in the 21 century.
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2. Compare Nursing Students' Critical Reflection Abilities Before and After Completing
the Learning Activity Package Combined Case-based Learning with Brainstorming Techniques.

The research findings showed that nursing students' average critical reflection
scores increased significantly across all aspects after using the learning activity package. This
improvement was not simply a matter of increased content knowledge, but it reflected a
systematic cognitive transformation in how students think. These results can be explained by
examining how the learning innovation functions. It serves as a transformative driver that
moves learners beyond technical rationality, where problems are solved through standard
procedures for immediate results, toward critical reflection, which Zeichner and Liston (1987)
describe as the highest level of reflective thinking.

This transformation occurred through the design of activities that emphasized
thought-provoking processes and the analysis of complex case studies. The aim was to create
cognitive dissonance by presenting learners with ethically ambiguous situations that had no
clear-cut answers. This prompted nursing students to question and challenge their
assumptions, and to examine how power structures or biases might compromise patient care
and safety. In developing cognitive skills, a crucial foundation lies in integrating case studies
that address ethical issues and conflicting values. These case studies serve a dual purpose:
they push learners to find empirical evidence for rational decision-making, and they help
nursing students grasp the emotional and psychological aspects of caring for patients. This
finding is consistent with Chiu (2025), who found that when learning integrates cognitive and
emotional processes, it fosters both cognitive maturity and a deeper understanding of
humanistic care. As a result, learmers can view problems comprehensively, encompassing
complex medical, social, and cultural dimensions of the problem.

Well-designed case studies incorporate complex ethical, social, and cultural
dimensions, including learning about ethical decision-making among nursing students, which
stimulates students to engage in critical self-reflection. This leads to transformation of
inappropriate existing frameworks of thinking and development of enhanced abilities to
analyze ethical situations (Kanhadilok et al., 2019; Pakdeto & Arpaichiraratana, 2016). When
students brainstorm and discuss various approaches, the conversations extend beyond
technical matters to encompass questions of values and ethics, which constitute the essence
of critical reflective thinking according to Zeichner and Liston's (1987) concept. Students must
provide rationales for their choice of nursing approaches by referencing theoretical knowledge
and empirical evidence. The research findings showing significant improvement in this
dimension confirm the effectiveness of case studies in establishing the necessary foundation
for rational thinking, which aligns with the research by Sakulrungjalas et al. (2023), who found
that case-based teaching programs can effectively develop nursing students' critical thinking
skills. Similarly, Seshan et al.'s (2021) study revealed that case studies not only facilitate deep
and sustainable learning but also enhance nursing students' ability to apply knowledge in real-
world situations.
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Furthermore, the collaborative brainstorming approach, which has students
record their thoughts privately before group discussion, also contributes to psychological
safety. This reduces the influence of groupthink and alleviates psychological barriers for
learners who lack confidence, leading to an open and systematic examination of reasoning
and the exchange of diverse perspectives. This aligns with the principles of Osborn (1957) and
Mezirow's (2000) concept of transformative learning. However, this learning process depends
heavily on instructors who act as reflection facilitators. By asking open-ended questions,
guiding discussions, and conducting thorough debriefings, they create an atmosphere of trust
and empathetic listening while encouraging students to independently draw ethical
conclusions. This environment is essential for nursing students to continuously reflect on,
challenge, and refine their professional worldview. Over time, students shift from merely
following procedures to becoming lifelong learners who base their decisions on human values,
a critical capacity for navigating complex healthcare environments.

Recommendations
1. Recommendations for Applying Research Results

1.1 Nursing institutions should integrate case-based learning combined with
brainstorming techniques into clinical practice courses to foster continuous critical reflection.

1.2 Instructors must be systematically prepared to assume the role of facilitators
rather than traditional lecturers.

1.3 Professional development workshops should emphasize effective questioning
techniques and the creation of a psychologically safe learning environment.

1.4 The learning environment must enable students to participate openly,
express diverse perspectives, and engage meaningfully in reflective dialogue throughout the
learning process.

2. Recommendations for Future Research

2.1 Future research should employ rigorous designs, such as comparing the
intervention with control groups, to validate effectiveness.

2.2 Long-term studies are required to evaluate the sustainability and
transferability of critical reflection skills in professional practice.

2.3 Qualitative methods (e.g., observations, interviews) should be incorporated
to understand the underlying cognitive mechanisms and learning behaviors.
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New Knowledge or Discoveries

Case-Based Learning + Brainstorming Techniques
(Ethically Complex Cases) (Barrier Reduction & Idea Generation)

v
Psychological Safety

Open, Non-judgmental, Low-Hierarchy Learning Climate

v

Dialogic Cognitive Engagement

Open exchange of perspectives, Constructive peer challenge, Structured self-reflection

v

Cognitive Paradigm Shift

From Technical Rationality — Toward Critical Reflection

v

Cognitive Transformation — Professional Maturity

Preparedness for Complex Contemporarv Healthcare

The figure illustrates how the systematic integration of case-based learning and
brainstorming techniques functions as a structured instructional mechanism that establishes
psychological safety. This safe dialogic environment activates higher-order cognitive engagement,
facilitating a paradigmatic shift from technical rationality to critical reflection. The process
ultimately supports cognitive transformation and professional maturity in nursing education.
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Abstract

The objectives of this research were (1) to examine innovative competencies among
primary school students and the components of an innovation ecosystem, (2) to design an
innovation ecosystem to promote innovation among primary school students, and (3) to
evaluate the effectiveness of the system. This study employed Participatory Action Research
(PAR) in three phases, and five PAOR cycles. The target group consisted of 52 students from
Grades 4 to 6, as well as 16 stakeholders. The research instruments employed in this study
were the Innovation Ecosystem Quality Checklist (IOC = 0.91), the Interview Guide (I0C = 0.96),
the Behavior Observation Form (IOC = 0.85), the Focus Group Discussion Questions (IOC =
0.88), and the System Effectiveness Evaluation Form (I0C = 0.91). Qualitative data were
analyzed using content analysis, and the reliability was verified through triangulation.
Quantitative data were analyzed using descriptive statistics, including the mean and standard
deviation.

The findings revealed that: 1) students’ innovative competencies comprised
observation, questioning, interaction, experimentation, and idea connection. The ecosystem
consisted of (1) actors, (2) activities, and (3) artifacts in four dimensions. 2) The ecosystem
design employed a five-step design thinking process: understanding, defining the problem,
brainstorming, prototyping, and testing, with continuous stakeholder participation; and (3)
evaluation of effectiveness using the CIPP model indicated the developed innovation
ecosystem enhanced students’ innovative competencies in five aspects, improved teachers’
capacity for active learning management, established an innovation ecosystem within schools
to foster learner innovation, and encouraged community participation in learner development.

The effectiveness of the innovation ecosystem was at a high level (X=4.11, S.D. = 0.74).

Keywords: Innovative Ecosystem, Innovative Competency and Primary Education
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WidaymetsadnsassruieliannsananeuAalvalfiaty (Thalland Creative & Design Center, 2017)

éfwmqﬁ MsWanNsEULdnAuIanTN (Innovation Ecosystern) 3auuszifudfayfiney
Tangulovienmsfnwigelmify adunisairoutnng vuideifelsdnuaussougnisduuians
funzanfugizoulussiulszandnu AnwiesduszneuvesszuuinauinnssuLaresnuuUsEUL
fnauinnssuiivsyansnamnganiuuiunataiensuland msfauuuyudifaunmuas ua
fanuanansatunisusuddluewanla

TnnUsEaeAYaINIIIYY

1. LﬁaﬁﬂmammuzmiL‘f]uu’é“mmﬁuaqQL’%&Juszﬁwizamﬁﬂm WaYRIAUIENBUYBITLUU
ﬁnﬂu"’s’mﬂiiuLﬁaﬁiaLa%:umnﬂuui’mﬂﬂm;:it,%‘auizéﬁ’wizamﬁﬂm

2. Wieeenuuuszuuinauianssudmivinitifeduasumaduuinnsvesiouszdu
UszauAne

3. LﬁaﬂizLﬁuﬂiz?{m%maﬁuaaizwﬁmﬂui’mmimﬁadam%mﬂﬂiLﬂuui’Mﬂimaqs:IL'§suizﬁU
UszauAny

312



Education Journal of Nakhon Si Thammarat Rajabhat University
Vol. 5 No. 1, Article ID: e3179

NBUKUIAANITIAY

o gaes <
NAANSTINIUSTaIAYDINISANEN
(Desired Outcomes of Education : DOE Thailand)

il Ejﬁ'au'j (Learner Person)

2. g5waiassauinnssy
(Innovative Co-creator)

3. waudleeiituuda (Active Citizen)

uuaARNUALIAnsSsUNSANY
. AnAunar WAL UIRNTSNANSANY
2. anmudednlunsang
3. NTEAWIUNWMAY IHDATTUANUIBITUN
MIANY
4. asuazimuinalnlunisdanisany

—

—

a ad 1
wwnfa naufiiertes
<) % ) L =4
naduuinnsvefifouseiussaudnwm
mMsainvz i ungfinssufivihliiae
ANMUARIBUATIETIAUTANT U

uudAn nquiiiisades
sUnuumsWanszuuiinauianssuiie
daasumsiuuinng

n15ANIEI9BNLUY (Design Thinking) tdu
nsrvIumMsmsAnegaliszuuitelianuse
anudhladminiaedemudnd
assassAnanfululdnnnsveasunay
naaoslkadnsvmnzay welildun
Fawnmaudlutym

29AUsENAUTZUUNLIA
UIANTIU AWUUIAAYDY

wnsuauaus wazlaanasyu
(Granstrand & Holgersson,
2020)

1. gllunum(Actors)

2. fanssu (Activities)

3. WAANS (Artifacts)
Tuszuviinauinnssy
WannTuilihausiuiu

suuuunsEeuidadiunis
WuuiansnisAni@eeanuuy
(Design Thinking) a1
WU2AA Stanford d. school
fufl 1 mvharudile
(Empathize)

uil 2 msseylam
(Define)

fuit 3 msatauwndn
(Ideate)

fuit 4 msa$afunuy
(Prototype

fufl 5 nMsveaeu (Test)

msiluuinnsvas
HiFouszau
Uszaufnen mu
WUIANYY Jeff
Dyer, Hal
Gregersen Lag
Clayton M.
Chistensen (2013)
Usznoume 5
AusIOUL A
1. msfadon
2.M3dunn
3.msiufauius
4.MINAADY
5.msidonles
ANUAR

l

T

sUnuumsusziiiu
Uszgndldnsau
CIPP Model
1. Yszsliuuiun (Context)
2. Usuiflutladeinda (input)
3. Uszdlunseuums
(Process)

a. Uszifiunadws (Products)

szuuiinAuinnssy
aduasun1sidy
WIANTVAEITEY
seauUszaudnm

AM 1 ANLEAINTDULUIANNITIVY
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s2108U Y

szuviinauinnssuiioduaiunsiduuinnsvesiSeusefuuszondne Tnserdonside
BeUfURnsuuUiidausn (Participatory Action Research: PAR) Liteu1lug msamnszuuiiig
uimnssuiimuntu Tnefifoutnsufiins 3 svey S1unu 5 wasnuinguszasd fo

svezdl 1 AnwianssaugnisiduuinnsvosiSoussiulszannu ssdUsEneUveIsTUY
dnmuinnsss Uszneufenssuaumasiiiumu 2 293 Ao 29957 1 dun1wail@edn 9nftuiduuy
TsaeuitufiuTanssussauszounm $1u 3 Tsedeu T adeutulnm Sminana lsadouinmdu
Fainszees uadlsaBouthuyumney Smindasiny 1937 2 e et eyumumisnsEeusmanin

speeil 2 oonuuuszuuinauinnssudmivihuldidedaaiunnduuinnsvesiSou
seuUsTaNfng Usznaumonszuiumsandunu 2 1935 fie 19937 3 AlATgiuaroniuUITUY
TnauinnssulaeldnszuiunsAndeoonuuy 29957 4 thszvuinauianssuluneasdld

swugil 3 UssiiulsyAvdnavesssuuinauinnssuiiiedaaiunnduuinnsvesdiSousseu
Uszaufinw Usgneusenszuiumsdiduau 12995 fe 29937 5 Ussiluussaviuavesssuuiie
winnssuvedsadeutwivnu Tneldnseunsussdiuiiduszuusmenmsussgndldsuuuy CIPP

ngutviang

1. Mufidusuulsedouiuiiuinssussdulssoung S 3 Tsadeu T Tsadeutlnm
Juninana lsuSeudnndu Jaminsrees uavlsassutuyumgy JaminaTaziny Usenauniy
AUIMSISATEU WU 1 AY UaAT 91U 1 AU AU Faldulneanzia1eas (Purposive Sampling)
HitoyaiifauaudinssmaingUsvasdiflelildtoyafifnduaznaulandniside

2. Tsaouiiufiuinnssussdulssaununludsiadinmuaeiiufinsfnulssonfnw
g31ug 5511 1we 1 Yenaume UniSeulsaseutnuinannuy 8nenaudyg J9mingsnygisid
sefutuUszonAnu Tl 4 - 6 $1uu 52 AU wawdUIVNT AgEUNATEY MUY YaBNUNTANY)
$nu 16 au dadsinlasrnuasipslansnlovelsaouiitidmend st olifiaussousmadhaiong

szez1081 M1ABeud 1 Innsinu 2568

insealiafldlunnsise

1. WUUATIIARUANAINUDISEUUTNALTANTTN 1Wus18n15053980U (Checklist) wonn1x
Ussiiunnugniendamgud] uazanuaenadosiuuiuniiuiiuinnssuldnnaaeudeyaanauise
fheva1sds uaznansunaadoya uarn1InNTIvERUANNgRFBsaNgldeyaLlofuTBIALg N

'
N VYa v Y 1

vaateyaiduAunuIsiuduaugnAILarANiYele ATIIERUAINRTITLTLEN (Content

4
Validity) Tngiiad osfle LUl ssqadiduiu 3 vivu fiansanauaenadesyosdomniuiy
TaguszanAn1sIde lAdvlianuaenndes (10C) 0.91 dsnusulsuilvmudaiausuuznowiluly

2. wuudumwaiflaseains iduganmmdniilelenalidgnduntualveneails
fauanguuraseunqulssiiuddy MWiiudoyadunainnguims ashulsadsudusuuiiug

ui’mmimmiﬁﬂwﬂu{]’qwi’maaa FININTLYDI WASTINTAAIALLNY ATIVABUAINUATILT 94T YN
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(Content Validity) Tngtinedesiielulinsnandidiuau 3 i finnsananuaenadoswesdoan
Audnguszadm iy lardiianugenndas (10C) 0.96 thanusuuswilunudeiauauwuznouiluly

3. wuvdnnangAnssunaduuinns Wusvuduiinawuniunistuiinngfnssy lnedwmny
aussnurLinng 5 fu asndeuarumsadailen (Content Validity) lnetiiedesfiolulvivsenand
U 3 YU AsanANUdenaferestemnuiuingUseaiiniside laadvilauaennaes
(I0C) 0.85 dhanusulsauilumudeiauswuznoutluls

4. wnfmanuauungy Wumauinssdumsaauaznisuaniudsui eazviounansuf U
nsiudeyanuAniuvessuiTeujuans n3IvaeUALAsNdaiion (Content Validity)
lensanaaldIuIn 3 1w finsananuaennssarasteiniuiuingUsvasdniside laaaud
AEDnARE (10C) 0.88 tanusulgauilumudeoiauswuznoululy

5. wuulssdiuUsvdvisnavesssuuiinauinnssuussyndlisuuuu CPP duusun Jadenndn
N3EUIUNTT wasnandn [udnuasuinsndiuyszuian (Rating Scale) 5 52AU MSI988UAIINASY
Failom (Content Validity) Inegnssnandisuiu 3 viu finnsananuaonadosasdasiniuiy
TaguszanAn1TIde ldrdvlianuaenades (10C) 0.91 dunusulsunlumudaiausuuznowiluly

nafiusussuaziesisidaya nmafivnussdeyalunmsideadaidndunismuuun
NI FITEF U URNTUUUTAIUsIY (Participatory Action Research: PAR) fifiunis 3 seee 5
195U JURNNT ImEJGTWLﬁumitﬁm’faagaﬂgqL%ﬂﬂmmwuam%w%mm il

1. mylnseideyaldananin lonsleswiiilen (Content Analysis) Ingendensiiniy

'
=

AT uardunszndeyanuateuras laun Jinmeiionansuasuidenineides Iinmeviteya

a

nmsdunsaifuimsuaraslulsafeudunuuiiuiiuinnssy Seseiteyaaunuingy Siesed
Joyadnnisusziiugunmvesszuuiinauinnssulaggidiusy

2. mIAwTgiteyaldsUiina nuuulssiiulszansuavesszuuinauinnssuilesy
NFUINT AF HUNATEY YUYW waemieunsAne gnisndnsiemeadmiganssaun liun

ARy (Mean) waz drulosuuainsgiu (Standard Deviation)
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HaN1339Y

sruvilnauinnssuifledaadumaduuinnsvesfiFeusziuuszandnum Tasedensidods
UftRmsuuuiidiugan (Participatory Action Research: PAR) eifsil {3deldasuuasihiauenanside fail

spogdl 1 masussouznnduuinnsvesFoussduuszoudnwuavesdusznauvessyuy
dnruinnssy Usznausiensdnduay 22995 fe 29asi 1 dunwalidedn nauglidoyandn
Usenoude fusvslsaiou $1uau 1 Ay uazassuan 1 ey nfiufiduuuulsadsuiuiiuTnnss
seauUszanAnw 1m0 3 Tsaseu taud lsaseutulng fminana lsasouinmdu fminssees
waglsaBoutueumey Sminasasing 29957 2 FameieteyuvuuiensSeudnandn aumun
naNvelsuTeutUIINIINUY UsENausie HUImsanIudne a3 UNATee AUNUYUYIY uay
hEUMIAN 933 16 AU KN dusmdde aguunuam 2 - 3 dil

o & o
AN N13AIAINTA
yisudunndseudmie gissulianuesngeenn
Usingnisaesvaziden Lo VIAGBIAUTORIAIDIUT

vy v - v N a aw o [y
‘l“U‘Iflxﬂﬂ'J"lllgﬁﬂLLazﬂ']’luﬂﬂ‘Uad E‘Iﬂx‘lﬁﬁﬂ‘lﬂ%m‘ﬁﬁﬁ]ﬂm&l‘mu

AULDNATIZH LazAA YgymluTinuszdriunasy

(s ’ HUTIOUSNT _ VT
YoyaLoatUaUNI IR o guyuwietlugnisunluvie
. wWuudans . .
AONULAZNITVAGDY asnsuinnssulvy
= ¢

nsaulesnuAn msﬁﬂﬁé’uﬁ'us
RREUASOUATIIGIIN Wi3suausuTNtuiey

. . v o AINA&EN ¥ vy v v o
UszaunMSuLazYadLNANN A3 Az 1998u laoeng
nauNauNeAnnoueavIe HsBuaioh vAa uarUTUUTMWIAR || yzay Sinnsdeans
asnuinnssulvy siuds AUNAENWSTILARTY FUFHIUNTADIHR LanEruranRaTiu uasso
Wonloagywm-wwiRn-nadws || 883gn Wenmuarmansnsalunsasn | geaulslumsyienssunay
Tegnadusyuy Haunseuinnssula

[ [ v a U =2
AN 2 ﬁMiiﬂu&ﬂ’]iLﬂuu@@lﬂﬁJ@ﬂ%L58U§SWUU§$ONﬁﬂH’]
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3 L3
aeAUsznavii 1 aeAUszNaVT 2
#ilunum (Actors) ‘ ’ fanssu (Activities)
v ‘

29AUTENAUYBITEUL

| o o a ¥ = [
Qﬂﬂa“ﬁLﬂU’WﬂﬂuﬁﬁUU NINTTIUVBIITBUUINNTG

AIANIANTSUVDY

e S v o HNRUIANINTNVDIAS
ULIAUIANT3Y TseSsuuuiamnnuy T ¢
JsEnoume Weanasumsiduuinng
llq v
v oo VIS HUUTENBUAIY 2
1. guSmsanufinw v
nanssueee fall
2.03
vy 4 senUsznoutt 3 1.AnssumIiauIAg
3. gllanuievaslunis )
NAAND (Artifacts) 2 Anssumsdans

s ! { v !
IANSANIUNUT Tawn

= Yo ' a
Y ' Sousysanasumaidu
H‘Uﬂﬂ‘i@ﬂ YU AUIBIU vl

wWINNg
ANSANWYN

s K s s al s “ s
1. wadwsluszautiniey 2. wadwslusveiung

3. waanslusgaulsasey 4. wadwsluseduguau

A 3 p3AUsENRUYBISTUUTNALTRNTIY

svaedl 2 : NANTEBNLULIEUUTALTANTIN WinaNTesdl 1 1TATIeiuaYeonLUUTEUY
Tnauiangsy Ussneusiensaiiuny 2 9995 Ao 29957 3 Iiessiuazeanuuussuudnauinnssy
¥n1sAniBeeenuuy (Design Thinking) Ussnaudng 5 Fumoussdl msvhaudila susland szau
WUAR MUY wagraaay WieaddunuuszuuinauinnssuUsenaudie 3 esdusenou Laun
{fiumunm (Actors) AanT5u (Activities) uaznadns (Artifacts) 24957 4 thszuuinauinnssuly
naaesld osdUsznaudl 1 filumun (Actors) fu3mns A3 {UNATES MUMUYNTY LALIIBY
M3Fn® 531 16 AU B3dUsENOUR 2 Aanssu (Activities) Avnssudieniouninns Usenaudie 2
Aonssugondail 1. Aanssunsitauing 2. Aanssunisdnnsisoudigednasumaduuinns
09AUsENOUT 3 wadws (Artifacts) nafitAnTuaInmsidunswamnssuudnausanssuiiod sy
nsiluniansuasiluldfutniseusssiudulssondnunii 4 - 6 axviousanuily 4 37 leudszau
i3y a3 Tsadou vy naannsiiiunuide asueun 4 Gl
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USUN15958UUIUAINNINUY

AN 4 3zuuﬁmui’mmimLﬁaa'm‘%:umiLﬂuui’mmmm@‘%auizﬁwizﬂuﬁﬂm

seeedl 3 : nan1sUsTiuUsedvSnavesseuuilnauinnssuNasieuanuUdsuiUadunn
1fog1950U1U UsEnoumen1sanilugiy 19935 Ao 39957 5 Ussliulsedvsnavesssuuiliong
winnssuvedlsaseuthuiimnnuy lagldnseunisussliuidussuuiensussendldguuuu CIPP

=

LwaﬂiamqumwsammizwﬁL’mu'ﬁ’mﬂssmﬁﬁwuwﬁunﬂﬁﬁﬁumszwﬁLaﬂui’mﬂﬁiuﬁaé’mﬁw
Tadtndn nseUIuMs Lasangn ﬁy’ﬂﬁ’ﬁmﬂﬁi’f*ﬁmﬁugﬂqumiﬂimﬁuuwﬁdauim Waalena
Tidduladudsyniefidusunduduszdiuasviounues (Reflection) fausinglumisng 1
A1519 1 Nan1sUsEiulsEansNavessEuUlIAUInNTIY

318119 Atade Andeauuunsgy STAU

(X) (SD)
AUUIUY 4.17 0.62 10
putadeungn 4.03 0.82 1N
AUNTTUIUNT 4.00 0.79 10
PUNANER 4.23 0.72 1N
GELY 4.11 0.74 N

3191579 1 wan1sUsEiluUseansnavesssuviinauinnssy wuin (1) druusun
Tsaouiimnumieslunsiurdeuuianssunmsiseusegistaau fuims a3 funases yuvu uaz
8NN BT UNUIMTINANTUNITIYUATIANIS WALUINIFIUNISANYIADAAR DI UAIY
foamsresSrunaruuning dwonndesiunanisussidiuagluseduann (X = 4.17, SD. = 0.62)
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(2) suiladeind Tsadouiininens yaains van wazsulszanuiidnassesmingay fuivis
AMUAUNUINYBIAT HUNATOY LAYNYURE19TALAY AUTINLTaYeINA1AdIuYIEliAINTTY
adunslaeglisednsnm denndesiunanisuseiliuegluseduiin (X = 4.03, S.D. = 0.82) (3)
AUNTEUIUNIT MN15AALTI08NWUY (Design Thinking) ATAUARNNTSYINAMUYLY Avualang
TEANWIAA AAULUY Uaznadey tngynaindiudiunumsiuiuasyiouna uasUSulsanudiel
nszvaumMsiaLiiaselles diaenndeafunanisuszifiueglusedunn (X = 4.00, S.D. = 0.79)
(@) Frunawdn Adeduaeriounadnslussiuini3oudduiinunsiuassousmsduuiang 5 du
1#un msdans nsiadinin msduduius maveaes uaznsideulesnudn szduagananen
2ONLUUNITIANITTEUITeTN sEaulsauieulsundnansuazuleuigliaonngdoaiunisimun
aussauzuinng uagseiugnvuiidudunlunislivazdeseananuuinnssuieuitymluiosiu
Feaanndastunanisussiliueglusefuann (X = 4.23, S.D. = 0.72) uaznansusziiulnenmsan
vessrvuinauinnssudwauduivsedninaluszduun (X = 4.11, SD. = 0.74) agsious
audnivesszuuinauianssuiteduaiunafuuinansaunsosnsedudununial §Uaves
TsaSeulunsduiedeussuuinauinnssuiodaaiunsiduuinnsvesfiSoussduuszanfnm

aAUTIINANTIIAY

Mneddeafsdifoimusruuinauinnssudioduaiunaduuinnsvos]Fousedu
Useoufing wan19ideanunsaeiusenalddd

1. aussouznisifuwinnsve|iSoussavuszaudnwrdmsulsasouduiamuinuu
Usenoudae 5 @ fe (1) msdang 2) nMsdedanu 3) msfiufduius @) nsmnaes uag (5)
ms@enlosmnufn uazesrusznouvesszuuinauianssuUsznaudie (1) HIuNUImM HUITms A3
AUNATDY YUY wagmieunewen (2) Aanssueaisuuinnsilunalndidglunsiaunaguas
FiFou (3) madnsiAntulussduiniGeu ay Tsaudou uasgusu wansfemginssunisigoud iy
nan153veiaonndesiu Dyer et al. (2011) iauaivnusuiansdfyUsznausionissefian
nsdang Maveaes nadesles uaznisadaeietne T thieuniansdesdiandnumses
msiiuduiudifieuansmauidsande

2. msvenuuusTULinAuTansaldnsAnidoonuuy (Design Thinking) 5 tuneu léur
nsviaudile Muualavg sTaLLUIAn @59AULUY Wagnadoy Nan1saLdunuwandliin
N3ARLTI8ENWUY (Design Thinking) tduwaladidnlunistuindeussuuinauinnssuiioduasy
nsfuninnsvediseu 5 fu @enndedriu Lin (2021) n1sAndseeniuulunisasiauinnssuni
MR wud fidrsmanmsofmuauaunsolumsAndseeniuuldei dliiud seuuiina
uinnssudouldlussduusradnuiitedadtumeduniansliouiosedanmundouisssuy
Lilgifiosfanssuanizass msamdsoanwuy (Design Thinking) Saluedesilodfalunsesnuuy
szuvinmuianssufidadisoudugudnans veass USuUss waziGeuiannanuduman

3. Usgdndnavesszuuinauinnssuldsuuuu CIPP saufumsuszidiuiuuiadiugy
AsauAguUIUN Yaderiid nszuiunts uasnands Hielvigiiduladmdeyndeaunsaasiounas
faunszuvegeeiiles nansusidulasrmeglussiuinamneu azvieudn szuvinauinnssid
nszuunsAndesnwuuiuimiladdglunsturdeussuuiinauinnssufieduadunsduuinng
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voutsouluseauiTou a3 15058U wavyuYu @onAdediu Patjan and Sananuamengthaisong
(2025) MsUseyndld CIPP YreUseiliunanansuazlasenislaseusiu w%fauﬁgqaﬁuauumiﬂmﬁu
qummusmLwaﬂsuﬂiﬁwuumﬁmmausawmau Flisiudn miﬂiumuﬂiuammamaaswu
ﬂiauﬂaumwmmaﬁuwummmniizmwwmsuumﬂumaﬁuuuummmmiumm Tusun Jade
Y nsEuaunns wesnananlunuised

dalauaug
1. daauanuzlumsiinansidelulyd
1.1 sgfudimuailouglinansisodutoyaidaszdnslunsnunulovisdise
somudanguiuvdngnaiiovenenaglsaSouaietne
1.2 sefulsaSouhnsandseaniuulunstuindeussuvidnauinnssuifiodassy
mafuuiansvestiFeu lltnusmunsuimslidunssuiumsdeiiles
1.3 szauajusvunumduesnuuunszuiunisiows dalendldyuvuiidius
fvuafienamadoud delfsruuinauinnssufedusiduiugou
2. Yowauauuzlunsiiddendedely
mswanszuuinauianssy neldsndeuiiiquinuniu Wy neideuuunaunay
(Mixed Methods Research) 3en15338uasWaun (Research and Development: R&D) Ll tiaiun
szuvinauinnssudmiunguitiminedu

asAsIvsivisadadunuln

1. aussauzuinnsvesiFoussdvdssandnwidunisuanwginsssisunsiduuinng
fiunnitAuanansaaidessivg namidouandiiviufsaussauzsuiansfivanzauiugisou
sefuUsEufnm Tdun msdane masidinin msiuduiug mavases wegnsdeulesnudn

2. anudnsavessruvinauinnssululsaioulszandneiinainniseeniuuidessuy
T¥nnsAnliseanuuu (Desien Thinking) lunsduimdeuszuudinauinnssuiiednasunisduuinng
vosiFouiidenlosiidmlfdudeiunumdaay Walemaaziounanarudosnisasdluuium
YouLeY Awalisruuinauianssuiituutuiussavsualuszduan
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Abstract

The objectives of this evaluation research were 1) to study the opinions of teachers
on learning behavior, teaching and learning management, and educational institutions in the
school curriculum development project, and 2) to study the opinions of learners on learning
behavior, teaching and learning management, and the educational institution of the Vocational
Learning Subject Group of Ratchachanukroh School in the school curriculum development
project. The sample population used in this study was teachers, teachers, and teachers. The
tools used were questionnaires, data collection, and a letter from Nakhon Si Thammarat
Rajabhat University to ask for permission to collect information to the sample. When the
deadline for returning the questionnaire is due, follow up on the questionnaire, and analyze
the data including percentage, mean, and standard deviation.

The results showed that 1) the level of teachers' opinions on the implementation of
the school curriculum development project. Ratchachanukroh School is affiliated to the Office
of Special Education Administration, Group 7. When considering each aspect, it was found that
the learning behavior in teaching and learning management and the educational institution
was at a high level. Ratchachanukroh School is affiliated to the Office of Special Education
Administration, Group 7. When considering each aspect, it was found that the learning

behavior, teaching and learning management, and educational institutions were at a high level.

Keywords: Evaluation of the Curriculum, Development Project for Vocational Learning and

Vocational Learning Materials
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Abstract

This study aimed to examine the learning achievement and learning retention of
undergraduate students following instruction based on the concept of Assessment for Learning
and to explore students’ perceptions and experiences of learning management under this
approach. The sample consisted of 31 undergraduate students from the Faculty of Education,
Thaksin University, who enrolled in the course Measurement, Evaluation, and Educational
Quality Assurance during the first semester of the 2025 academic year. The research
instruments included learning management plans, an achievement test administered as a pre-
test, an immediate post-test, and a delayed post-test two weeks after instruction, as well as
a semi-structured interview form. Quantitative data were analyzed using descriptive statistics
and a paired-samples t-test, while qualitative data were analyzed through thematic analysis.

The results indicated that students’ academic achievement after instruction was
significantly higher than before instruction at the .05 level. In addition, the delayed post-test
scores were not significantly different from the immediate post-test scores, indicating the
retention of learning. The qualitative findings revealed that students had positive perceptions
and experiences regarding learning under the AfL approach. Key mechanisms supporting
learning retention included clear learmning goals and success criteria, the provision of developmental
feedback, opportunities for self-assessment and peer assessment, active engagement in learning

activities, and the practice of knowledge retrieval during the learning process.

Keywords: Assessment for Learning, Academic Achievement, Learning Retention, Self-Regulated

Learning and Undergraduate Students
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snnianudlaidsdnuaynsi3ousidedu (Biggs & Tang, 2011)
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MntuthdeyaulinTesifeiBn1sinseids (thematic analysis)

n3AATIEVtaYa

1. foyafatinafinnevisheainiBamssaun Wi Aedouazdudonuvumnsgu way
NAFOUANNAFIUMEY t-test dmTunguiiegafiduiusiu (paired-samples t-test) IngluTeuiiioy
aziuunouisufundaiou wazazuuundaussusuazuuundansaeuluuaaa 1l aUsziliu
HadunYEsr oz duLaAILAYILTINAMITELS

2. TayaidenmnINIATIENA8NTIATIENT9TY (thematic analysis) lagatiduns
prudunou Tiun mavhauduiesiudeya mslistadeys msdanguaiadulssidundedy

ANSNUNIULAEAITODY LarN1TAANUTBULEIIUNTOULLIAANITINE
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N13YIUINSTaYATIUTUIULATIANIN

nsysanmanansitedniunisluduniseivsena Taslideyadanuamiiiesuiouas
Y10ANLNANTITEITUT I Wy nslFUszaunisalvesfiSeuluniseduienalniivaeliina
maGeudamusielinmunelinmsdamaiouimumnasnsiaussiuitenmumeious msysannis
fanantelidedunuresnsideiianuanysaiuarasiounavesnsdamaieuslaviludmadng

BaENITUIUNTT

HaN1339Y

Msideides miﬁﬂmﬂ’mmwusumwamsﬁauimaqﬁﬁmsﬁuﬂ%mmm%ﬁlﬁ%’umﬁmmi
Soudneldunannsinvssduiowauinisifouifunsidonvunaiui’s (Mixed Methods
Research) gﬂLLUU@%mamuﬁﬁusﬁ'u (Explanatory Sequential Design) Imaf%lm’mmﬁmiwﬁﬁi’faga
Fasinauflefinyinadungyinianisdsuasauemuraskaninieud mnduidienesiteyaids
A mifioeSunsuazvreadilananie BT

naudi 1 wamiﬁnmwaé‘i’uqwémamsﬁﬂuLLa:mmﬂwwmwamsﬁauif%aaﬁﬁmzﬁu
Vyaasnendaldiunisdanisiouinielduuamensiaussifiviiewnmnnisisous

1. wamsaszinadunysnInsEoulasmmnsuvesHan st suiTireazdeadin 1
M99 1 Aiade dnudenuunasgiu wardnauiiegwwesnsuuusaduguinIs3suneusoy

PAUSYU LATNIUSUABIAUA (n = 31)

n3innanisieus n Aade eiwﬁmwummgfm Min Max
(Mean) (SD)
nouLeY (Pretest) 31 17.97 3.40 11 25
NAUTOUYIUN (Posttest) 31 30.45 3.58 23 37
NAATBULUUMLAN (Delayed Posttest) 31 30.39 3.65 23 38

NANT19 1 WUT AzLLRA snadugrE nensiSouvesddnndnssuiud (Mean =
30.45, SD = 3.58) @aninAziuuneuseuy (Mean = 17.97, SD = 3.40) agedniau YouriATLuLLRaY
INAIINAADUNAUTEUKUUNUINIAT (Mean = 30.39, SD = 3.65) danlnaiAgsiuazutnausgy
ViU LLamﬂﬁLﬁuuu’ﬂﬂmmmmﬁm%mmNaé’mqw‘émwﬂﬁSaumwé’aﬂ’]if{i’mﬂﬁﬁauﬁﬂ’]sf[,éfl,t,mﬁm
msfaussdudioimunstous uasmsinwmansduslildnendmniuganmaiousluudgis

=
ICYTLITNIN
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2. wanswWieuiiguradugnsnensiseuvesiidanaslasunsinnisseusneliuuifn
nsinuszduieiauNsisou; Tuasdundnmisng 2-3

A1579 2 HANSWSHUTBUABLULADUS BULAT N ATEUVTUT fE ttest dmSundudiegeiduiusiu

(Paired Samples t-test)

nsUseuLigu n Mean SD Mean t df p Effect Min Max
Difference Size
nowseu (Pretest) 31 17.97 3.40 11 25
NA9IUUNUA (Posttest) 31 3045 358 12.48 34.79** 30 <.001 6.25 23 37

*p < .05, *p < .01, **p < 001
i a v A o i J = ] = |

NATN 2 WU AzRULRRENduSsuTufigInIAziuunowsey lnedaAnadenasiig
WINAU 12.48 AZLUL NANISNAABUAIY t-test kanglimiinItAuuana1eninanitedfynieaia
A Y & A a a a oA a a =~ o | )
Aisgavu .05 uonnd WeNasanvuIndning wuirlAvuiadnina 6.25 Feinegluseaugaunn
agviouinsiUdsunasewadugniniinisiseundanisdanisseus lliduiesninuuaneig
Waadawindy widsldedAgaliiededaau nanife nsianisiseusnnglduunin n1sin

]
v A

Ussilluiteamunnsiseuiiinadenisensediunadugrsnianisseuvesdanlussiunduuts

A1319 3 HANTITLUSHUTEUATRUUNAFUYNTNIINITITIUNEUTUUTUNLASNA AT ULUUNUINIAN

18 Paired Samples t-test (n = 31)

N3IANANTSISEUS n Auedy dudeavy  Min Max
(Mean)  11M351U
(SD)
NAUIHUTIUN (Posttest) 31 3045 3.58 23 37
N9 IBULUURUIGIAN (Delayed Posttest) 31 30.39 3.65 23 38
nsiSeuiisu t df p Cohen’s d
Posttest — Delayed Posttest 0.33 30 745 0.06

*p < 05, *p < .01, **p < 001

1NAITN 3 NANISUTBUNEUATLUUNAFUANTNIINITL S UYITEANG SO UTTUTIRA LAY
BUUADIFUAIE WU AZLUWRASNALTIUTIUY tazAzwuuRAsnaussuansdUmrlilana1aiueg
Ao o W aa & a a y Y Y @ 4
Hyddynneatia uenanllAvunndnina (Cohen’s d = 0.06) agluszAudun uansliiuiiny
LANFINIVBIAZLUUTENINTTANsaRsIsIa U liflinNd AT UR Feaduayudedunuii

nan1sseusvesianansasnwlbildnendaninduganisdnnisiteuiilusvezioa 2 dav
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ARY 2 Han1sAnwINITTuiuazUszaunisalvasiifnranisdnnisiseuinngliuulfanis
FaussuianaunnsBuiiieadasiunszurunisizeusluseio

nanTiengideyadenunmegnivie “nalnnisiieus” fegidewmdmanisiteids
UTua lawasyiouuszauni1salasavesy isounielinisdnnissousniuuulAnn1sinyusyiiy
dleviannnsitous

AdelaAndendlvideyaatnnguiegidlagldisnisidenuuuianzas wasandunisdunivel
udoyafimudnsia (data saturation) fAdedidunsiianeideyafonsiesgiidsdu (Thematic
Analysis) Tnsnenaudoyadunvainuudsos andushnslisiadoya Savanams) uasdueasei
JuSufiazsiouguuuuvesnisivy Uszaunsal uaznalnmsiieuivesidnnsldnmsdnnisifous
muuwIAnnindsaidluiterimunmsisous

INNTTATITRdeya wultawsadunszilssiauddgyeandu 4 Sundn Faaziou
psrUsznevdAnmeImsianseuimeliuunanmstaussiuieiannnmaiouduasanudenles
fuanuasuraskamaiouy felud

Suil 1 sl munensBouiuazinurianuduseidany

Nan153ATIinUIn aadinsfufidsuindensiidasudoasidmnenisiouiuazinasi
audSeg wdnuR S uduTIeie n1ssuiRandntaeliiandilaianiswesninious uas
ansadenlosianssunsidouifunadnsinanisldesnadussuy

Hlioyaayyiowdn

“orsguonimnedndauddu hlididondouosls waedonhlildseaulnu e
runtedoldnsegaunniu’ (litoyanudl 3)

uananil Bandsszydnisdinusinnudnsaiidaaudisanainuaauiaielunindou
wagshlannsafnmuanudniesauedld udedentsmumutevnogaiidving uavdma
Aomssnwnansiteuslussezend

Suil 2 unumvesdeyadiounduiaiansenisisous

HAN133LATIEY YL AT NAINNUTIY Yayadounduidanaiun (formative feedback)
Lﬁuﬂaiﬂﬁwﬁiyﬁszhsm'aLa'%:um'u?L'%*emisuaﬂﬁﬁmasmﬁﬁaﬁﬁag Tnetheliadndladomlstaautu
weuiugnfifeIUsulss uarannsneiaueuuy lUldlunsudluny numwiden wasusunagns
mMsBeuivessutesidedadususssu deyadounduiitiunisedusmmpaazuuiyaiann 1nnin
msuengn-An funumlunisasmisidilaranmndeunazdaaiunisiGousigadn

A lideyaagyioudn

“feedback vasanasgldlduanuaingnviein uiuonimsuuasdluu vlfdladen
unfusasdldATL” (lidoyanud 7)

“nldl feedback wdlFnduluia liduidreadlaansdluu udmeuddsldunnta”

({ldoyanuil 12)
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wanani Gandsaeviowiinisiasutayadoundusgiereiiioa glaiunnsnandnuuifa
dAguaziiauilUldlalusseends Jausindeyadounduliladunuimiisdlunisusuusmanis
Sousluszuzdu uiduderanisasegvasanusluszezend

Y

—

(%
LY v [

fatu Teyadounduidsiaundsimiiibunalndfyiideulesseninmadungyinisnis
Souluszerduiuarunmureamaniniouslusseren lnsvisduaiunsussananadsdnuas
MsazvieuAnvosiTou TeaenndediunanisiiaTiiBaUiinainuinazuuuvdaisunuuniina
Lwmne1sannAzuund s suiuiog1sldedAgyn9ada

Suil 3 msUszfiuaueasazn1sUssiiulneiauiunsinAunuesdunsiGoul

HANITILATIEMLTIAUAINNUTY N15UTELTUAULEY (self-assessment) hagn15Useiilu
Tnefieu (peer assessment) LﬂuﬂalﬂﬁﬁﬁzyﬁdaLzﬁmmsﬁwﬁ’ummaﬂumsL'%&Juﬁsumﬁﬁmasm%’ﬂLau
Tnetaeliiisounseminisseduanudlavesmuies anunsaszygaudauazgaimsimunldodadu
sUsssu saviadalemalsfSoulfiFousnnyuuesiivainuansreaiion Fuhlgnisasfioufnuay
MsvsulsImISeudedisdeiiios

Aliayaasioudn

“oliuszfivnuvednes viliiness q udusdudilaliasu udndesnduluemlng”
(I doyanud 5)

“nsgaeuitouiliiiuisAndianseanld visedsislitaeAnunneu welewnusuld
Adlaunntu” (lideyanuil 9)

uenanil BandssryinmsldsutoiauenuraniontienseduldiAnnsmumuidenua
U%’Uﬂaq‘mﬁ‘msﬁauiﬁuaqmmawﬁa%uﬁauasmm'aLﬁaa Faavvioudsnswaninugnsiiuaues
(self-regulated learning) MelUAILANTUAL MSARATY LaENTUTEEIUNANISISEUIVDINULDN
fedu mavssiiunuouarnsUssdilaadfieudsifisshoiaunenudlalussesdy widdaaiy
masudiddnuaznisnumuenuiinogidmang dulerennuamureskamaiouiluszeren
el Fefunudananasnadastunansiieneiidalimnaiinuitnsuuurdadsuwuumiounan
Lupne1sannAzuund s suiuiogsldodAgyn9ada

3ufl 4 nalnfiBadenunmurananisiious

HANITIATIENVOLATIAUAINNUIY AIIUAINUVBINANITI U VRTENARAIN “Nalnige
nsrUILNT” iaeUssmstiAndunieldnsdansdeudnuwnAnnmsiassdudionannisbous
laglamznsinsenAuAIINg (retrieval practice) 5¥7IN9MSLTIUNIUNNTABUAIDIY N5BAUTIY
LAzNIOsUILLNANMEAULEY TuTssumuLarUUU T U sdeyadeundy waymsuaniasy
arwAniutudioulududon

A lideyaagiauin

“mafifesmaudmniuviossuneliiiiouils vhlFesRnuasfemmuitunlives 1 wedildftu

(Hlideyanui 2)
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“neldufauann feedback udfdesnduluelal vildlauntuuazlaidude” @l
foyanuil 10)

uanand Dandssryinistansandegnlufionssunisdoud wu nseAuseuanis
wanildsumnudndiu GreliAnmadonlesnruiuazuoadiuruduiusvendonlidnaudely
FedaeBunsUszinanaidsdnuazmsagiioudaifsdfunsSouivomuies

fadu nalndenandshifeshoaduaiamudilalussninnsGou uidudadenisasey
vo9nnu§luszezen InslawiziiunssuauntsienAuanuieiuasnsmumuegaiaumning
%’aﬁuwuﬁﬁwa%msmamﬁi‘f&L%QU%mmﬁWU'j’mzLLuumaﬁuqméuﬁaL%EJuLLUUWJ’NL"smlajt,mm@hwm
AzunuvdaSeuiuf uarasreuisaunmurestannFoudvesianlunuisensl
Fodunusananazviouliiuinalamsliteyadounduidaimundulladodrdynidesles

senIamadunnsnensseulussegduiuaAmUTBmanISSEuI lusTazen)

anUseNan1sIvY

[ 7 7
IS

mAfuaiiiiinguizasdiiie 1) AnvinadugydnanisSeutazanunmuessanisious
yostiansysuUSy e mendsldsunsdanisisoudaauunannsindsefiufionauinsSeus uas
2) Anwinsiuiuazyszaumsalvesiidnsanisinnisiseuinelauuandingld Han15ideaunse
oAUTeldfell
1. waﬁquémwmu‘%’auu,azmwmwumaawamsL'%ﬂui“uaaﬁﬁmmwé’e‘lé’%’ums%’wms
FoudmuuurRamsiaUssidiuiewannnsizous
Nan15ITBBUSIIANUIT AzuuRAdUgNE NN Ssuvesldavdaldsunisinnng
Boudmunuifamsiaussifiuiewaminisidoudgenitneussusgaiitoddameaia azvieuin
NSIANTSISEUIALIIARRINEIEINTaduASIALTarAalaveiseulaeg1eliusyAnsaw
nanTuEs Iifiuin msldmsussiussnihadsududunimesnssuiunadoul dael] Fou
annsafamuauimivesues Wiladwnensiious wazuiuugamssousldedisseos
FsaenndosriuuunAnueansussiiuiioiauimsSouiiniunsliddeyannnsussifiuiieatuayy
msﬁsmifmﬂﬂdwmﬂﬁﬁamsﬁﬂﬁumaLﬁmasmlﬁm (Black & Wiliam, 1998; Black & Wiliam, 2009)
uanIIniinan1sifedsasiouunumddyvesnagninisussifiuseninauiou ldud
nsdeasidmuienisidsuuazinasinudisedstaay mafundngiuniaieudszing
nszvIumsFous mslideyadeunduidaiam msliiiewduunaminenslunsiFous uazns
duasuliliseududrveinisisousveanuias (Black & Wiliam, 2018) nalndnanigeliyiseu
mmmﬂ"ﬂf"fumst,%‘auisuamul,aqLLazﬁwmmmLﬁﬁﬂﬂuﬁwﬂé’asﬁw{mﬁm Fedanalvinadugns
mantsFeuiindu Ssaenndostueuideddiinsliteyadounduuarnisssfiuseninadou

a111308nTEAUANAINNISS BUsva S euldegaiiduddsy (Hattie & Timperley, 2007; Black &
Wiliam, 2018)
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TudhuresnrmnsmuvosnanIsiious ian1sidewudn asuuusadugnsaINNIIvIAaey
nasULUUMIGIa 2 dUanilduanasainaziuunasisuriufieg1edidedryniseia uasliauin
Snsnaluszdusinunn agiouindanaiunsodnwvinaninfouilildndsduannssuiun sifoud
FeanndeariuiufAnid sannunmuvesnaniniieus (learing retention) luANa1INTAVES
JFeulunisiFendunazldmnuiiflenaniuly (Cepeda et al, 2006; Dunlosky et al, 2013) uaz
mem"Nmﬂmiﬁwilmwiaqa‘hﬁﬁmﬁ@msamawaqmmﬁﬂmuLLuaﬁ@LﬁuIﬁaﬂﬂiﬁm (Ebbinghaus, 1885)

Sofisanmdudeyadenunim nuhlunssuunsSeuiianlssulenalunisudly
1 fudeyadoundy UssiiunuewuazUssdiulneiiion sudldwsulumseivseuazneudan
FENTNNITTOUT NTTUIUAITAINAIFUATUNITUTEUIANAAINS LT IENUATNITRNITENAUAILS
(retrieval practice) Fsthelianuigndnssuunazasegluanudiszozenldfininnadsuduuuiv
asifteseg1aiin (Roediger & Karpicke, 2006) usnainil uidedsdinnsidalemaliifiFouen
Aueudessviemedouitiafiumemuresrssuaynsneleunug (Aganwal et al, 2012; Pan
& Rickard, 2018) FsaenndosturansifondaiiiinuimamaGeusvesiang soevdainily 2 dUnmi

2. n1sfusuazuszauntsalvaslfnnanisian1siTeus auLulIAnn1TInUs sy
iNewaIN53EUS

HANTTITELT A UAIMNUITERTN5TU wazUszaun1salliauinsen1sinnsiseus
muunAnnsIaUssiduiieaunnsSeus Tnodanasiouinnisdearsiimunenisisouduasinasi
anudsvegdnutiglidilaiiamanisseuiuaraiunsorauaunsnunuldegadussdnsnm
FeaenandeaiunuAnveamsuszifiuiewmuinnsoudiidunsiliiFoudladmanouay
mmmwﬁfmqmiﬁauﬁ (Black & Wiliam, 2009; Black & Wiliam, 2018)

uananil nisldsuteyadeunduiBsimuntieliiandlagauduazqaiidesusulss
yosnuLes warannsaiveiausnurlUlflumsiamnaulias faaenadesiunuifniios feedback
literacy Tfunisld oy agounduiiiewmuinisouivesiou (Carless & Boud, 2018) 921
aamﬂﬁaﬁwmmmaqs?faqgaﬁauﬂé’uﬁﬁﬁiaﬂ’ﬁﬁsuﬁ@ﬁﬂLLazizazma (Hattie & Timperley, 2007)

msUszidunuesuazmsusadulaeiieudududnnalanisfidrelifiSouazvioudn
Aeafumnudilavesnuies ueaiuresinewesnisiFous uaruunagnsnmsiFousldogiamnzgay
Fad woIAUTENRUAIAYVDINITHTBUS WUUAIAUAULDY (Panadero et al., 2018) YaueiA 831U
msUszdiulaeiloud whedaaumsiidus muasmsanddnndvesi3eu (Ortega-Ruipérez et al, 2024)

uenanil BAndsagviouinfanssumadeusiielomalifidiuninesnssiiedosu wu
N159AUY MIBTUIBWIAR kavsnaumny HigliinnsRnsenAuANIkaUsTIarataya
Fadn Fadunalndrdalunisiaduadiannurmuuaninusissezens (Roediger & Karpicke, 2006;
Dunlosky et al., 2013; Cepeda et al., 2006; Mayer, 2009) #an15378853d@0nAR 9IAUITUA N1 1Y
Uunuszalnenazniimao@euiinuinnsld formative assessment Saudumsagvioudnanunse
daaiu selfregulated learning wagn1st3eus svure11v8e T oula (Wongwanich et al., 2015;
Pham & Renshaw, 2015; Cao & Pham, 2025)
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logasy msdamaseuimunAnmyinussliiuieimnnsseuinusenounemsdeas
Wwmanendaau mislvdeyadeundu@ainmn msuszdiunueaaslaeiiiey waensldinsindegnues
dseu unalnddyivaedaasuimadunrsniinsiEsusaseuamureranmsseuslusseze

UalaUBUUZIINNITIY
1. daiausuuglunmsimanisidgluly

11 fasumsinnisisuimuunaansinuszfiufenmuinisisous Inodoans
Wdmmnensiseuuazinasinudissegndaay senwuvanssuuarnsussdliuliaenadeaiy
uarlvideyadounduiiaiannedreiles oduaunadunviuazauamuvesnsiious

12 msduaiumsiidiusindenvesiiou 1wy msvszifiuaues msvszidulagiiioy
MseAUTI wazmsassieudn iewaunmsmiunueslunsidous

1.3 mavsufiunamsaseuaquianisianavdafsuiuinaznisianauuumiagaan
yudddiedosdlofiazviounisFeusifannumng warimansussidululiuiuusmsdamsiseus

14 aandugeudnwimsduasunslduunAnnisinussfiudetmuinissouslunns
FnsBeunisaeu Wiandnenmenansd waratuayumsitesunisussiduieimuinsBous

2. farauanuzlunisinideasoly

2.1 msveenguiiegiliasounquiifeuainvatsainiivn vatedud uievans
anthy oA wansalunsesuienanisideuassisuiisutiunnsdnnisSeuiiunndsty

22 arsfinwauaureImansiFeudluraaivannvatsnndu Wy 4 dUnii
vido 8 dUnivdinsSeu Weliiunliiveansasegvesanuilussezsnegedaiou

2.3 msAnwdadenienalnfidenaneninuamuyesnsisouinelduurdanisin
Uszidulevimunnisoud wu mslideyadoundyu msdseifiunuies msvszidulaeiiiou wagnns
Muaueslunsseu;

2.4 misldsufouisifonvunaunaunienitodmeassifinguIouidiou iiels
aansAeBUIHATRINTIANITBuS LA TIaUsTIliu eSS susdonadug S uay

ANUAMLYBINTTEUS IAeg e dRlauINE 1Y

3 [ Yy v [
asAnu3lmivsatarunulng
23AAus MiINN Il Tliiiud msdanisseuinelduunfnnisinUseduiienamn

N33 8UT AU T0d LA UNIHAFUANT NN T HULAL AUAINUYBINANITITBUTHIU “NAlALTe

NTzUIUNTS” Adaey laun nasaivuadinuienisissusntaau n1slideyadoundutdanmun

Y Y

nsUssiuaueazlagiiay kasnldIusIuTdINUeIdisey NalnAINa1dsaIuNITUTELIANALTS

Y

be

an n1sMnuaues kagn1sEnsenAuANs Jailugnisasegvenisiseuslussuren Tepunull
ansadlUlddunuimndunisesnwuunisiieunisasuluszdvgaunviiiewmuinisseus il

AMAMNLAZEEY
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Abstract

This research aimed to examine the effects of learning management using electronic
portfolios (e-portfolios) on students’ learning outcomes, including academic achievement and
portfolio quality, as well as learning processes, namely reflection and self-regulated learning.
The study employed a mixed-methods approach, in which the quantitative research used a
one-group pretest-posttest quasi-experimental design, and the qualitative research involved
descriptive analysis.

The population consisted of 650 third-year undergraduate students from the Faculty
of Education, Thaksin University. The sample included 55 students, selected through purposive
sampling. The research instruments comprised e-portfolio-based lesson plans, an
achievement test, an e-portfolio quality assessment rubric, a reflection assessment form, and
open-ended questionnaires. Quantitative data were analyzed using mean, standard deviation,
and paired-samples t-test, while qualitative data were analyzed using content analysis.

The findings revealed that students’ post-learning academic achievement was
significantly higher than their pre-learning achievement at the .001 level. The quality of the e-
portfolios was at a good to very good level. In addition, students demonstrated clear
development in reflection and self-regulated learning, progressing from descriptive to
analytical and critical reflection. They were also able to plan, monitor, and improve their
learning in a systematic manner.

The results indicate that e-portfolios are an effective tool for promoting both learning
outcomes and learning processes, particularly in enhancing reflection and self-regulated
learning, which are essential competencies for pre-service teachers in higher education.

Keywords: Electronic Portfolio, Learning Outcomes, Reflective Thinking, Self-Regulated Learning
and Authentic Assessment
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