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Abstract

Thai universities have invested heavily in learning management systems, yet most online courses are still
designed one at a time, with no shared template instructors can reuse. This article proposes LEAF-5, a component-
based learning-engineering framework for prototype online courses on an institutional Lifelong Learning Platform.
LEAF-5 integrates ADDIE with learning analytics. It organises five components (learning units, instructional media,
learning activities, automated formative assessment, and learning analytics) into three layers: content, interaction,
and data. The components are grounded in theories central to computing education: computational thinking,
constructionism, cognitive load, constructive alignment, and self-requlated learning. A central design decision is
that the framework runs only on standard tools the institution already owns, so adoption needs no special
infrastructure; assessment is tied to objectives through constructive alignment, and analytics are treated as design
feedback rather than causal proof of learning. The framework was empirically validated on the NRRU3L platform.

This article abstracts the reusable design logic for other institutions.

Keywords: Learning Engineering, Learning Analytics, Prototype Online Course, Lifelong Learning Platform,

ADDIE Model
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399510 UATIABNASBIN9INYBIIASTINTINaTURAYE BguUan AIHENTHEN NTaNLERa DY Figure 1.

LEAF-5: A Component-Based Learning-Engineering Framework for Computing Education
Grounded in computing-education theory: computational thinking - constructionism - cognitive load - self-regulated learning

ADDIE Instructional-Design Process (iterative)

Content Layer Interaction Layer Data Layer
1. Learning 2. Instructional 3. Learning 4. Automated 5. Learning
Units Media Activities Assessment Analytics
r P Decompose objectives Reusable learning objects Build digital artifacts Auto-graded, instant Behaviour data loop K
Computational thinking Cognitive load theory Constructionism Formative feedback Self-regulated learning
Standard institutional tools (no special infrastructure)

Replicable Prototype Online Course

;
i
1
1
1
i
1
1
1
Google Workspace - Canva - Foxit - CapCut - YouTube - Google Site / Wix - Google Forms - Moodle Quiz - Blooket -
i
1
1
i
1
1
1
1
1

Learning-engineering loop: analytics feed back into Design (data-driven iteration)

Figure 1. The LEAF-5 Component-Based Learning-Engineering Framework for Computing Education

Source: Author (2026)
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Table 1. The LEAF-5 Components Mapped to ADDIE Phases, Theoretical Bases, and Standard Tools

Component

ADDIE phase

Theoretical basis

Standard tools

Learning units

Analyze, Design

Computational thinking (Wing,
2006); constructive alignment

(Biggs, 1996)

Course objective mapping

Instructional media

Develop

Cognitive load & multimedia
learning (Sweller, 1988; Mayer,
2009)

Google Docs, Canva, Foxit,
CapCut, YouTube, Google Site /
Wix

Learning activities

Design, Develop

Constructionism (Papert, 1980);
Col (Garrison et al., 2019)

Interactive tasks linked to

objectives

Automated Develop, Feedback (Hattie & Timperley, Google Forms, Moodle Quiz,
assessment Evaluate 2007) Blooket
Learning analytics Implement, Self-regulated learning Platform completion /
Evaluate (Zimmerman, 2002); analytics participation data

caution (Gasevic et al., 2015)

Source: Author (2026)
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Table 2. Positioning of the proposed framework against established instructional-design approaches

Explicit
Standard-tool Analytics
Approach Primary focus theory
constraint feedback
mapping
Generic ADDIE (Branch & Process model — — Partial
Kopcha, 2014)
First Principles (Merrill, Instructional principles — — N4
2002)
Community of Inquiry Online presence — — N4
(Garrison et al., 2019)
Five-stage model E-moderating stages — — Partial
(Salmon, 2011)
Learning engineering / OLI | Data-informed iterative — N4 Partial
(Lovett et al., 2008) course improvement
Proposed LEAF-5 Reusable course N4 v N4
framework template

Source: Author, 2026
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Kolodner (2022) #1915 ULMIAAINTINN31EE13/OLI
v v v v ° o a o Al
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Abstract

This academic article aimed to study the use of art criticism activities in the visual arts subject group to
enhance the cognitive potential of learners at the basic education level by implementing art instructional
management, art criticism, and cognition as frameworks for content analysis. The findings revealed that art criticism
was a concept proposed by scholars who believed that learning the value of artworks could be fostered through
a four-step process: description, analysis, interpretation, and Evaluation. In implementing art criticism activities,
considerations should be given to the learners' grade level, class time, and their readiness, with instructional
strategies that teachers can use as guidelines for planning, including: 1) organizing visual discussions and multi-
directional thinking, 2) managing learning that encourages reflective thinking through self-reflection, and 3)
managing learning through simulated situations. These strategies were then employed to plan objectives, content,
activities, teaching methods, instructional media, and assessment ultimately. The results showed that art criticism

activities enhanced learners' cognitive potential.
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289aBIMUL N mgna uazuuuRwanas19de [Uandeszdunistinsnzresalsenay N13daAszy

nafiasmEng TUgn1sasnsassada st

¥
2.4 uHIAAURENHEHNI95AM (Cognitive Concepts &Theories)
a ¥a . a o & P L« a < a £ s
qugﬂﬁgﬂm (COgnltIV@ Theory) NNTuWﬂuwuﬂquWﬁqu"l ﬂizu’]uﬂqﬁﬂﬂﬂﬂﬁﬂw‘]ﬂﬂ@‘zLﬂ@ﬂu'ﬂﬂ’mﬂ
Uﬁzﬁm%ﬂ"lwfﬁqLﬁu@]ﬂ\?@’]ﬁﬂ@\?@ﬂﬁgﬂﬁﬂ 3 ﬂ’ﬁzﬂqﬁﬁq\‘]’]uﬁqulﬁ/u T@ILLﬂ AN (Stimulus) ﬁL“ﬂlWNqﬁ\'}ﬂqi Ul

o o o

wmsng (Goal) Tdugiarinvuafienne uazgpvaya (Data) Aledsznoana” dmsunisensyiullginyznig

ARTUEY ANTITORINTHANAUINTBIY FEU 3 HANAN JFUINAD WNERHY (Cognitive Domain) BNBIAH

NIBULWIAALEY Anderson & Krathwohl (2001) 71 ladaiEaearfudunisgAnanssiuiuguiulugsedun
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Fuzan TagEusoun “n19491” (Remember) Sadiuaninannnsnsousan dafiu uaziBanlrueyaveeyEen au
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Aia Anae (Affective Domain) *ﬁLﬁuﬁﬁéfﬁ;;ﬁﬂufﬁﬁmmﬁyﬁumwjﬂﬁﬂ L9AAB ATADTIN uazANREnTiRsyaeA
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(Responding) aufiy “m'ﬁLﬁu@méﬁ” (Valuing) smAaUslnaaiiuntssnszuuafendinaansaudumananaan
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anfinanasnnisiansmAaU: usruumafnun inesi iuAenssmieiiyaeuunaney buidaninis
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nsUfURRensINN1TAaTiRaUzsaNasinEnWnNssAR AT UK Bl

aansn

3. ﬁﬂﬂﬂﬁWﬂﬁigﬁﬂﬂﬂdﬂs@ﬂuTuNmﬁﬂﬂﬁﬂ‘lﬂ"l (Cognitive Potential in Art Education)
AaUAnEA (Art Education) Lﬁumﬂm%mﬁqmamﬁﬁﬂmﬁﬁx‘ffﬁyﬁ@ﬂzLﬁuLm‘%mﬁ@ﬁ%umyﬁﬂﬁuﬁﬁma
519M18 Anla 8190l wazdsan DuuFunnisfnen euuAnn1sdanisBesgAazuny Discpline-Based Art
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(Art Studio) UszdAmansAa] (Art History) gun3eans (Aesthetics) Uazn13391504ARE (Art Criticism)
(Akkoamnuai, 2022) N3 EHAMIEENs ALY yRauransalEAmionsuanAewEeug i “Aauzfe
azls” Fpauannyidenanafiaanannnay w viruziion “AsuAnazlafinfiisiaenTnsiudn denig
\AntupesAatzsiupaslavinuy aomvm uazaeamfiasinduauilannsidesnia (Fussell, n.d) dmsu
AavsfinssnmaiiyBauasndunTuunasiuluiunssuaunisgAnansinusuasanugudenimianenn

ANTRIANLITAUNITHNISELUIHNB9RABIDY
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(Instructional Management in the Visual Arts to Enhance Learners' Cognitive Potential

through Art Criticism Activities)

nsRmiuntsiueessneesaingz UL HAYBINSARNIAINNTIT N IMEBIANBsBETuTEUL A4
AIHAAD “TTUUNI9AA (Thinking System)” fiTadesingn (Input) 1% n190) NNFBMNITTHAT m‘szﬁ“\ammj
NSTUINMTAR (Process) SHTNATTYNIHIBIAHDY WAZHARNS (Output) TIHI9INNITUARIBBNATENT T B
ATNA N1TATLVIT ARSI UATNGFANTTH %ﬂﬁﬂwzﬂﬂﬁgﬁﬂﬁuﬁ@@ﬁﬂﬂfmmL‘ilsl"lef@l,%ﬂfﬁﬂ mwmm'ﬁﬂﬂixqﬂé
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UITAUNTITEEUS TUTIAD9 N19RENEUNITEEUg TUARIN N15a5UB9AANNT UazdugANIEAe N9
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Uszgnmlanansg (Akkoamnuai, 2022) Tnefanssunsdsnaoifauzin yaenazaaslsasgnamquiuaznis
UfiRnnsetiiiunszuauns Suduamsisfianunaniiazfin1s3ansol (Mangkom et ol., 2017) 1 “911
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B8NWLY (Design Thinking) (Janhom, 2021) BsfiansannisiarsauRatzasillgnisgdin §f 4 Junausiail
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Ce
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ULl I EaEA R TINE PN

¥ L4
4.2 ARADRNITILASIZH (Analysis)

HIEENITAATITNATNNANNNTIRIALTENBUARY (Principles of Arts) 14 N1THBINIFALAN ATTHENAR
2 = o > "t T a =Y o = a ¥ a

ANNANNAN viFaANdRueInTe i asUAaly nalnn1siimsnzriiesUsuilRenssuunisfinng “n1sAn
\Balaseasne” (Structural Thinking) Tnefiaueae: luapeRUsUULUENEIW UATHBI9ZIIMUNTiN1308A9TE
ANTHANWHEIZNINN USHAUMANAS N1391UNNANANRNEIBI3 N399I NS sz a AN a1 39N
Anszn N fameuazesanngAnnegunBanin (Chayacharoen, 2021) Fenszuannisdasnzilasyinty

v v

= = ¥ ! = ! = o/
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k1)

b A

4.3 FUADUNISHAITHRNY (Interpretation)

L . L DTSR IR Ay A X -

TupaniliiunsfnddinszniiyBouneadenlasuiuniifiiearss ww Hen13e9319 wazmaiin
ad ! o ! “ = P P=3 . dlo/ *
Bn13 @oWA1An “nsfiAoNng” wenefle MsuUaAEMNIE RIS IMBIUEIIHUAZHINEITHEBNHN
ANAMNFRNNENN A UL TZAUNITULANDEIANANNITURLINANA (Chayacharoen, 2021) W9y Fauaznay
LAASHNNEIAINNTTAAINNIE AT NaiuiuasnuIse 1A nvane e mnnsaneesuAalziia
AV N Fiifinenafyaneeay Fenulugiueyiinen saunsianngGeubnetatonisfinaamang
HannsalrasnnsfemansaniunaniinIsfiaaamsn e uRa A Aaniian “iAuaRflnxne1nnIs
A dI Qld v v dI o v ' " o 3 1
fAansmsnzesniiugnnesiivatnvany yiEsueragnaanngentafieaiuAalzinesnals” delunaunis
AAaumnegaeuszanetiiun g Beaulanaiiay wu “Aadusssnisdeanse: siibudemasssinau
Jo Bod VA T OTe L o . ; |
17 siodly Baunaslyinue “nsfeanufgiuuaznisaynudnssn” lagnnsdisnananumaneAadynm
Aanssnn1siainan safnanniian “Aadudeaserlsiuisn” Ameeuiilnsuazyihbmanlawaunvesiaiule
(Fussell, n.d.) F9NHNNSAANNNNILIITNAUBALANGLAN 110 UsedRFans TmusTsn Wazandngd F9an

K iBamiaanganenlafinnfiazaansia (Decoding) Aanvsnefigensy amAalzlnagisnanslng Tu
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(Figure 1.)

The instructor implements active learning through three main
Instructional Management for the strategies: 1) visual dialogue and divergent thinking, 2) reflective
Visual Arts Substance Group 4@ thinking through reflective journaling, and 3) simulation-based

learning

3 +

Arts Instructional Plan » Art Criticism Activity ‘ Learners' Cognitive

. 2

The four steps of art criticism consist _Remembering
of Description, Analysis, - Understanding
Interpretation, and Evaluation - Applying
- Analyzing
- Evaluating
- Creating

Figure 1. Art Criticism-Based Instruction to Enhance Learners' Cognitive Potential

8.2 2BLARBLNE (Recommendations)
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Abstract

This article aims to identify a holistic education approach for enhancing technology skills among primary
school students. It examines the concepts and theories of holistic education, the holistic education process in
robotics instruction, and the outcomes of holistic education in enhancing technology skills among primary school
students, using Ban Trangsawai School as a case study. The results from the synthesis of concepts and lessons
learned from the case study indicate that the school can enhance primary school students’ technology skills through
robotics instruction by implementing an eight-step process: (1) Teachers’ Continuous Professional Development,
(2) Integration into Curriculum and Learning, (3) Enhancing Learning Experiences, (4) Building Networks and
Mobilizing Resources, (5) Planning for Excellence, (6) Hands-on Practice and Participation in Competitions, (7)
Reflection and Lessons Learned for Improvement, and (8) Knowledge Transfer from Seniors to Juniors. The
outcomes of this approach demonstrate that primary school students developed higher levels of computer and
technology skills. Both teachers and students received several championship awards at the national level. In
addition, some students were able to gain admission to secondary schools through special talent pathways in
robotics and computer technology. These outcomes demonstrate the development of technology skills that can

provide a foundation for further learning and future careers in computer-related fields.
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Robotics Instruction)
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Figure 1. Holistic Education Process in Robotics Instruction
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1. msﬁ'mm%m%wwmﬂgm—.'mﬁ'rmﬁm (Teachers’ Continuous Professional Development)
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2. m‘sg‘smﬁmséwé'ﬂgmu.mmsL’%ﬂu:;: (Integration into Curriculum and Learning)
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3. ﬂ’lﬂﬁ%ﬂﬁi’mﬂ‘ixﬂUﬂ"ﬁmﬂ’liLiﬁlug (Enhancing Learning Experiences)
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4. ﬂ’l‘m‘:‘lﬁ\‘lm“!&ﬂ'z‘l’mLL@:izﬂNW%’Wﬂﬁﬂ‘s (Building Networks and Mobilizing Resources)
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5. NN9IUNRASLEE AN RA (Planning for Excellence)
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6. ﬂ"l‘iﬁﬂﬂﬁﬁ’ﬁ@%x‘lLL@%ﬂ’l‘iL‘lly”l‘il’JNﬂ"l‘iLL?llﬁﬂluu (Hands-on Practice and Participation in
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8. NITALVIBABIAAITNIIINTHNYTTURDY (Knowledge Transfer from Seniors to Juniors)
paaLEHImInB enfinunnsinduuarfUszaun1sainT Coding Robotics Waz Al Hnanavan
annguaztsraunisalauninBauguue (yiienues An A5 uay dniEew)
Azl NEUINNISTANTSANEILULBIATIN IuNMTEDW WeNe aviiaannBenlasiy Tsadou ag
1nBew 13ee ATBUASY Seluunarasalsrnausziinannandaunsiamg Banesesaune 11931901
aale Ty wazdean GeaziinlszloninayiFanluowian ninaaAnuif munatunisimmnyBen

Aenfiunssauueunii siuesdiiayaesiamn gluuunisAnyuuuesasas

4 Qs 4 g ' Qs i Qs 35
4. NARANENTISIANISANHILUUBIATININD NI NS HYINHLATNA LK AT AD9TI NS e W24
v
UszanAnul nsoiAnuY 159138WU1¥AS19T918 (The Result of Holistic Education for

Enhancing Technology Skills among Primary School Students of Trangsawai School)
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5. unagu (Conclusion)
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Abstract

This research aimed to 1) compare students' skills in using digital media to design real-life products against
a 70% criterion, and 2) evaluate the satisfaction of the students with the learning management using the 5E of
inquiry-based learning combined with infographic media. The sample consisted of 12 Grade 11 students (Class 5/1)
from Nong Ngulueam Pittayakhom School, Chalerm Phra Kiat District, Nakhon Ratchasima Province, during the
2025 academic year. The research instruments included four lesson plans on Computer Science, Digital Media,
and Information Technology in Daily Life using 5E of inquiry-based learning combined with infographic media; an
assessment of students' digital media skills for designing real-life products; and a questionnaire on satisfaction
with BE of inquiry-based learning combined with infographic media for designing real-life products for grade 11
students. The statistical methods used were percentage, mean, standard deviation, and the One Sample t-test.
The research results showed that: 1. The students achieved a mean score of 81.25% in digital literacy skills for
designing real-life products, which was significantly higher than the 70% criterion at the .01 level and 2. The
students' satisfaction with the 5E of inquiry-based learning combined with infographic media was at a high level

(X = 4.49,S.D. = 0.12).
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1. UNKT (Introduction)
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=8

2021; Mayer, 2020) #sihs AnnasnsalunnstsaeAmiadsiuinasesauzddn oy dauliammsesd 21 4
HaliamnanassEEsAuinnssLarasnuULKARS o inauauenenislrslumibidingse aaonaufia
Fnanmlunsfinense nisUszneuetdn uazn1adasdinudsanAavalnognawsnzas (Law et al, 2018)

dmduinidoulusrdutudsanAnuinentaty foidugasfadidguniandannnansang
syduganAnuuaclanumnisandn numandnafirnsduimalunshdedsiaie “nsusTna” Digital
Consumption) 1% ma%’uwﬁi@ﬂ’mﬁw%maLfa'umuefuizﬁuqq wadsnarineydAnunisledenariaie
“n3aa1ea3n” (Digital Creation) TneiannzTunnsasnuunandomianmunin Tanilaeds uazdinazuomns
Anatdiuazuy Saduaussausiidninranisdonsuaznisinembrnasssi 21 (Dermawan et al., 2021)

FINNTAATIARNNTYATNUIT N1FTANITEEUNNTABUULLAIRANT 3 HNTANENOAAIIHNTIN
wamuiundn debudenanisimmnyg Fenianinsnssisesnnagaseaues AnATI uazstynaly
A tunaundoymvdessnsassrnasiduanmunnsoedsnesefilas@andnm  sawalvyiEeuealang
Tunsfuanaaya N3FeAIay N1T3ATILITENA UALNNTAIATIEIENAAITNS I BBDNUULNARS DI Tl
aannaesiUTLATANHABINIs hEARee Bnvianasiiasnsduinmmaasfaasnessan aasiiuszi
wazAusanlalungiane (Khemmoani, 2026; National Research Council, 2000) AT 3 aLE AN
suiulunnsszynalruamenisdanisdeng g BouiuddyuassaasunisasfiaUfifeds (Active
Learning) Tnely nnadanisidenguuufuiansmeannng (58) iinunseuunfandn Sesznaunagdunszny
ANanla (Engagement) ﬂgufo?’ﬁ'afmyu‘m (Exploration) ﬂguﬂtﬁi_l’m (Explanation) %u‘aﬁmmw‘g (Elaboration) hae
Fulszifuna (Evaluation) N3UALANTAINA19EI8 T I3EURT1IBIAAINSAEAILEY RAMINITARAATIEN
nsuntTaym uazatunsatszynaleadsg lunsaenuuUKAns e (nog9iiusz L (National Research
Council, 2000; Bybee, 2015) 1isfigisflanideiidugiugn nisdnnnsBeuguuy 58 amnanaaasineznsin
AR ANHARFTIETIA LL@Zﬂ’J’mN’]N’]‘ﬁﬂTuﬂﬂﬁﬂ‘;’Nu’T@ﬂ‘i‘iN‘?JﬂﬁéL%ﬂuTgﬂﬁﬂﬂﬁﬂﬁzaW%ﬂ’]W (Zhang et al.,
2025)

sanenil nsuauABulnngAn (Infographics) iwnfuedesiiaddnlunmsFenguaznisdons
azgas iy Fenasnsadaasdeurayaiifinnadugseninanlase (Kamsuwan, 2017) aan1snnen1asg

(Cognitive Load) ez Lﬂ?j}lﬂq‘iL%?_Iu:ijNquﬂq‘iﬂ‘EZNQ@Nﬂﬁ/ﬂﬂﬂﬂ'}"lNLL@tﬂ"I‘W (Mayer, 2020) AR ATUN BN
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yinuzn198 8a13A980IN (Visuol Communication) SuiisasA1senaud1 A I89n1580NUULNAAS N 9
wanlanaraandeanaunafnragedUasangam (Awele, 2017) Anvisniaasaulnngifingid
nazLMuMaTasEnsTAUANaInTaTunsTsReAaT AT N iu s TnAseya [Ugniaduyaenassnie
#ayia (Nanthamat et al., 2018; Dermawan et al., 2021)

HA9INNNTIANTIEELNIaEY NgNANTENTEug A mansuazmallad Taedauunsqinden
fnenan wua Jurns 3 dnnafnenfinnunn dndeussiuiuisendnundi 5 faauanunsalunnsladanaa
ipoanuuLHARd DN s iEAnadssna s AsaAnudmie (seiusantaiden 3 1ul Tusananses
az 70) ANFNBIHHARNVEN9N1aEeuasin Beuifiuninanasesnseiias naiafe dniafinun 2565
fArnEausmunomaneas 59.36 Tnnsfnun 2566 anaunAnsanay 48.34 uazlinsfnun 2567 anasmiae
\Re990882 38.59 AR (Nongngulaem Pittayakhom School, 2023; Nongngulaem Pittayakhom School,
2024; Nongngulaem Pittayakhom School, 2025) ;_;ﬁf%’ﬂsfugmmg;;ﬂ@mm%ﬁwmm'ﬁﬁ’ﬁmm 2 SuilmesAnm
17 5 lrAiAszinaIeinEey FunangAnsunIgEeng LALNNTEENIUNANAINITIAAINTTH WU
sinFeusamingdenminusTunsfuauuazdnidenteyafanaasiaduazuy Tuaunaniinaziaay
AEIN19ME DT MIT ABINITUN (LR BNINIBBNUULH AR 0491 (A 81N ZaN BnviageanarinysTunng
BENULLIAYRBAISUMIARANHABARTTA Vi AN HE IR AN NARTTNETIA ATINGHYIOE UATADTH
donTesiunainlulyluganess senannd suiuunisdaniadeugfinusndalanialny Bouasflougia
AuiEzAnA wazuaniUasuEeug saniuaeunnsiin sanaliindeussiuamnanimunamusnnsaly
msledoRavialainnEnIN

andymuazaaisdniuginan adedefinnuseinfiasuniguasimundnaninasyiden Tas
nssigUiLunIsEeuguULRUE (58) sandudeanlnnsfinunlnduumonislunsimmn aasanenty
mslydefdiamaniseenuuunandumnd e uddnasedmiuinidouduisendnundi 5 Tnaanamiaan
gﬂLmumﬁvmm'ﬁL‘%ﬂugﬁ\mém%ﬁfmé@Lﬂ‘%uﬁy’qﬁﬂmmﬁ%ﬁ@ﬁ@ﬁﬂ MTARAATIEN ANNARRINETTA N7
Aoa13 uazniseenuUUNARTDmTinauaLaIneana sz lamidaneas SudusussouzdAoeeyFonl

AR 21

2. 5’6\‘511.1‘5:21\‘1?;\1'1%367& (Research Objectives)

1. WeiBsuiiguaanuasnsn s ae A e N1 NUUUNART 097 1 ana3 s aeiniB ey
\NOUTIBERY 70

2. \latszfinssAuAafnets sesinEeuiuisendnunii 5 AfnonisdaniaBeuguuniuiei:

(5E) sanfuAeaulnnaAn

ad 4 ¥ . .
3. AITNUNIHITTUATTHURSIGUVILNLIVDY (Literature Review)

[ v
3.1 uWIAALAIEINUNISITERUUURULATE (5E)

nsdAnsBEeuguuURuENy (5E) WuuuonenisdanisBewgiigayBoiuguanats Taseaaiadnln

U
v v

qL‘%ﬂumwmﬂmwgmwmmmuﬂﬁzmumiﬁﬂﬁmw ﬂ’?ﬁﬁu@u“ﬂ@ﬁ;{ﬂ N1981999 N1FILATILN N9
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2Ty LANWABLATINAAIN LAarNIRTUBIAAIINGIINUITAUNITHNNTIEEHIVBIANEY VT aand
wnumifiugsiuganazaantunisdnfianssn dawdenuwnaEeng uaraduaytiyEeulenszuounisn
agniiuszuy (Khemmani, 2026) Bnvisdeaaiadainezn1sfindiasnzy nsamena nsRuALIaYA LazNI3s
Uszgnalyaaing unisuntam laeendanszuannisnisingnmansiduad sefledndglunisiteus
(Klomim, 2023)
nuNIRAN1TBERguULALETE [nfneimundugUiuunisdanisBeuguuudgananiaiBuug 5 (5
Instructional Model) Tos Biological Science Curriculum Study (BSCS) nelaniginees Bybee (2015) Fadunsau
nMaANT5IE ang iy 15 auas19a9AANg NIN1sA UL ZLa NS AT pUS TR s e ua g u
Usznauase 5 (aun
1) dussrenasanle (Engagement) iinmsnszauanuanlevasyBew @aulasnauginiuaning
! ° @ A o 2 g
T wazimnadsndiwBasoniunaGeug
2) TUR1999UATAUNT (Exploration) IFEUAUAN §1999 NARDY WIDTIUTINIDYANDAUNIAIADL
=1 a va
9nNTasEeUfR

v v !

3) JusBunzuazasaagL (Explanation) yidswinausnanisdiuan afvsng uanilfeunaiuAndin

U

LL@%?QNﬁuﬂ?ﬂﬂﬂﬂﬂ’NNg Tﬂ?_l AP LA NLRZ AL AITHN L"U’IT@TW‘QT}C‘]@\T

4) TwaeneANg (Eldboration) i3 emnasAnNguaziny llUsrgnaly waniunsailnumnie

U
¥y 1w

Teynn udanas Weamaannla AN S9B T
5) duazifuna (Evaluation) iiunnsilszifinannsg vinus uazAasnYesy Ben ilensaasey
wansEsugRngUsTaATidmual

a7UlA91 N159ANTSEenguUUALIANE (Inquiry-Based Learning : 5E) ifunazuauntsdanisiBeugiian
W Beuinguanans sonaads Ny B enas9nIAnNNg AEABINIUNNTAIFININ NFRLAL N19ALATIEN
nnsefiany uaznssynalEAcngmINANALduesTdnannsBeng 5E Tnagimminfidugsmnngaans
AzANTNNTI3Ug NTELAUNARINANIIIENALYINEE NSRRI NMauniTaym nadeans n1avineu
o wazn1ainAEg lUsTynA e tuanunaniaas Suduuginddyesnis@ouguamaesi 21
3.2 wwaAmAgatudasulnnsAn (Infographic)

AeBulnins @na (Infographics) iugUununImiNEUeTBYAEDEIAAIINGHINNTRBNUULIBTFHA N
(Visual Representation) TAgHANNaTHIBAMN AN Jeydnuol wiugfl Uiy wazesnlsznaunsniniad
pasfupsnaiuszuy enevanaoyaifilaunnmnrdefansdureniaisiannlalne doeu waz
soaSarnnnanmeshiane A IBANKHIREIDE1IREY (Ross, 2009; Krauss, 2012; Lester, 2013; Krum, 2014)

sulrinsinaf laufsenisanuaseyaiinansaissn uniunssuamniseenuuua e
Fnsuflouanys aavaEANRUsEIIeya uazidanlnidedydnuoifimanzas ety suans
amnanfinnn vnanaenta uazandianazdndnylnasiussananm Tasewnzrayaiifaadugaumies
USHIONNN BITHNTONNTUBNTUNLYR Ui Wil LaaAn (Timeline) M1919 Anaznoy sandede
NaRHifle LﬁiﬁL‘WINﬂizﬁﬂtﬁﬂﬂwsfuﬂﬁiﬁiﬂﬂﬁﬁLLZ\]‘&iﬂ"ﬁL%ﬂu‘g (Krauss, 2012; Lester, 2013) @sTunaunuasnis
Fanaidaug desulinsindeituadasfiofidunmdndnunmsaauadanisideng893n (Active Learning)

4 ! » nysf 2 . VTTM - ! Tﬁ
Luﬂx’i@"lﬂﬁ'l%lﬂ‘gﬂLL@A‘:‘W’I‘L‘ZUUN’]‘;INHWIFT V1BE HE‘ULL‘LJ‘LW]EJJL‘iﬂ%ﬂ’]ﬂq‘iﬂﬂ’]ﬂqufﬂ’] FLANTHERNSIIALTT BHUWEIN
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Ay n1sepniuUBLTNNT AN AUsLANBAIN TN AR EIAHAIEITH UAREIETNITADESIBYA (R
BENGNADY FALAY LAzMNITANTUANE0EI09K TUa1T R aDmiAnUatTomigeganoniaifang
(Achavanantakul, 2012) ABAARSSTUHANITANEITEY Jonjula et dl. (2020) inuan nastaAsaulnnsAngas
WA an19n1aden auasnng Senanandenguasunaiom ianudnenmaesaues s
annanlatuniaiden uazasnspnnfonalananisdafiansauniadous ussdugs azneudifiuaaul
nainiiudefigaaauadnsien1adug nsandn uaznisaasannmian el aviidurenlnes 19
UszRnBan

ANNN19FIATIET UHIAATENINFEINTAINAT ﬂqﬂfﬁyﬁh Bulwnsfing (Infographics) ¥H18fY 119
AUD DY ANEDBIA ATINTNTHNTBEN LB AN INA YT UINITIBATNH MW FEYANEOL UNLOR WU
uazavAlsznaunafinienasiuesnaduszuy lefeasreyafidanudugonlnanlalame faen uay
590159 waelnysusisanisadinsisn Fenles wazandianszdidnaosaoyalaenvilusz@nsam
upnani anlnaAndadudefiaiuamnnadnniadony lnsausauniadeugidegn MaARAATIE N9
A081989AAING UATINTRAMINGANGNEINMTEeuesyBey Aniududeniadengidanudidyuaz
wisnzaNTuNsdnn1sAnEn uaqiiu
3.3 uwaAnAgatumEansaunshiReRsTaRB s nUULKNARS T E i Re3e

mmmmﬁﬂsfum'ﬁsf%ﬁ"@ﬁ@ﬁ@Lﬁ'@@@mmuwﬁmﬁ’wﬁﬁ?ﬁuﬁm‘%aLﬁuﬂmiﬂuzﬁﬁﬁigﬂmsgﬁwfu
AnnssEl 21 emzneaufennuanisalunmsssyna lamaluladfavaiofunuaeys Az duasien
§919895A UATAaANTAITaINA et UgnsesnuuuvEeRaMINARSTiasnsanaLauaIne Ty mILaL
ANADIMs THLAUNFDsAReslaasnsmsnzan Tnefllnseusniesnislnaspsfioddiamniu undesand
mslrmalulagoaneiifansnigio fanufnasesssn wasiiansuanreuTunisasnawass (Law et dl.,
2018)

LL‘WJﬁﬂﬁﬂﬂﬂlmﬂﬂﬂﬂ@y@\‘lﬁ/‘i_lﬂ‘i@uﬂﬁ‘ﬁﬂu:ﬁ@ﬁ@ﬁﬂ%%ﬂﬁ/\mLﬁﬂﬂ‘tlﬂﬂﬂ‘iﬂﬂ’]%lgliﬁﬂ (DigComp 2.2) @4
AMUAINTHTT UL AR AATBUARNAMNETHIT0 NS RUANLAL T AN39838 NN5a319TonAasia nns
ADE1TUATNNTINIINTINTY Aaanaunlema lklagAasaiaunTam (Vuorikar et al., 2022) TuanuiFearii

NIMTFIUH LIEUVDY International Society for Technology in Education (2021) 911414375 Fauadsanisaly

U

1
Aaa A

wAluladAAaNeas9RIRNTTN BENLLLUHINNIANTUNTIMT LALADaNTULIAAYEBNAIUNINRDATYIA (A
! a a g > Y & ! ¥ aa o g o o = ¥
pe9RUTEANE AN FemenanulniininauaINITanIuAS ATUA U IUAIA Y IDINIT BUTURZNNS
§319853AUIRNTIN Y ARAYTA
UBNTINH LWIAANIFABNUULLBIAIINAR (Design Thinking) 284 Brown (2009) 88118197 NN99a0WLL

WNARS NN @mﬂ']Wﬂ’J‘iL%N’V’mﬂ’]iﬁﬁﬁ'ﬂNL"ll"lT"V‘]j/iy‘WﬁLLZ\]ZWJ']NGI@Q?]”I’TZI@Q%T% NN9LATITAURLAILATIZN

2BNA NVTFTNUHIAA NITRHUIAULLY NTVIAFAL LLZ\]Sﬂ"IﬁU%‘Uﬂ?QN@\Wl&@H’]\?W@Lﬁ’ﬂ\‘l FTIN LV]@THT@@LL@%

==} °

U
AeRdadslunumdrdyiunissiuanuy niueaue9INsTUINNTTEBNLLY TINTRUANIEYN N15H319
ARULL N19MARBTY UaznITHIERENaIIn e KARTugam1saneUansInen13lEeua3lnasiaf

UFe/NTNN

1% i Ao A A ¥ Ao g YA
FINNTTNILATIERLDNNITRASNTRITHVILNHIUD @Q@ﬂﬂﬂﬁ%ﬂ@ﬂﬂﬂ‘i:ﬂﬂﬂ“ﬂﬂx‘iﬂ')’mﬂ’m’]‘msfuﬂﬂ‘i?ﬁﬁﬂ

o

AATARDBaNULUNARS D77 EAne39l 3 A Taun
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1) iN®LN199ANITUAT AT NE9IALHENIAaYIA (Digital Content Management) HI8ITN AITHATNITD

TunnsRuan Annses dsuifiuaaaundede uardAnNI1590YAIINUNAIIYARAYTA SaNa T IAS aeilande

|
aa o =

TUsunsnAdaTun1sase U5UUge uasamieniAaiai aaiuanun1se e NULUUNA RS 091 B8 195

Y

U2 AVBNN BaBAARBIIUNIBLANTTONEAHNITETIIHDNARATD DigComp (Vuorikari et al., 2022) hay
WHARAANITWVINARTTRZEY Law et dl. (2018)

2) m"mﬁmﬂ‘;qm‘ﬁﬁm:m‘mﬁ:qﬂ(%?GfgbfumﬁmﬂLmu (Creative Design and Application) x84
mmmmaasfumﬁmﬁ:ﬁﬂiymmefmm”mﬂﬁﬂam@y?{ ﬂi:ﬁqﬂ(ﬁ%ﬂymjm'wﬁ’um%@ﬁ@ﬁ@ﬁ@mmﬁ
ANUHW BENUUL 8379 wazmunandaragtaiuszuy Tnemilsfanaumunzan AuAaRsNassA N3
Tafannasa meﬂ’]‘m%uﬂ‘gammuﬂﬁmGim‘fim BIRDAARDITUUHIRANNTRBNUULBIAIHAR (Design Thinking)
284 Brown (2009)

3) ATHATHNTD IHNTADANTNAITHANLAD ATV (Digital Communication for Product Presentation)
PHNETS ATIHAINNT0 TN THAUBLII AR NTEUIUNTTOBNULY UWATINLALBUALDINARS THIWRB AT
Tnsiannzdedulnnafin daaadaan naedy wnlasne wazmsnzandunguimung sdandnnns
@ﬂﬂLL‘uumiﬁmmﬂLL@zmﬁﬁ‘ﬂmaﬁTfmmwﬁ@Lﬁuﬂﬁxﬁm%mﬂumﬁﬁmmmymj@Lmzﬂéﬂ’mmwLﬁﬂsfmhp;ﬁl”umi

(Smiciklas, 2012; Krum, 2014)

!
=} a

aqUlann anannsnlunslvdefavaiiessnuuunandmileuEinass vunefls Auasnsarns

v 1 v
a g

yiBantunisuszynalamaluladuazdefdiaioduau 31A9129 UAZIANTITYDLA FINEITIAUATH AU

a o/ i

NAATUT ARDATHA BATTUHIAALAZNAIINHINA BRF A (e 9ilsz@nsnn e mainiITaaanuuL

~ o o ' > s o
HARS DM AiaUAUDIRBTYMIULATANHABINE EAR3 (nBYNIMENZ AN

4. NSBULRIAMIIWINE (Conceptual Framework)

nM9ATaEes naaIANEIIsn TS s ABRA A DB NUUUNARS Ben T t5 E3ne3 Taelanng
Bunguuuniany (5E) sanduiedulinafin aesinBenduisendnunii 5 gidalndmuanssuumAnnng
a5eTnsuuspaniiugulsmuaziaulsnn i

o

1. fiausau Taun n1sdannsBewguuuiuiany (56) soniufedulingiiin manedls msdafiansss

v o1
= o/

nnaBugfiAda i ulngary A lan19d A9 S eug UULRLLAIEMNANNG (5E) mNnuMaAnTe Bybee
(2015) s9fiunisladadulrinsAniduesesfiolunisiiausdoya naduaL NM9AATIEN N9daLATIEI
uazMNTReEITUHAAR ilD w9 Lﬂ‘%ﬂﬁ@? BeuugmnsnlsdesasialunnsesnuuunAni i s ainsselnoeng
inszuu Tnedniiiufiansauniaideng 5 dunen 4ol

1.1 dumsnsnrnanle (Engagement) Wisdunsznuliydeudnmuanlauasaszmindtaymn
yaBaaMN1Ti WEAna3e Tnelsdodulnnanfin fasunsnansom w%ﬂmumiiﬁﬂmmlﬁuﬁlu% Wi
donlavuszaunisolfnesyFeuduionfienden naendadanienszauniasfauazdmumlszifiuly
A9ANEN

1.2 dud1999uazAu (Exploration) Lniuily BenAuAuayaInuiadE 1T uazADATIA
ARENTENE WANWAEUAIHARTY LAZIITIHATEUMAT A gIrastunIseenuUUNAnd Tnslsde

Aulnnsnduedasdamednsuiiouuaragiinya eaasesnnNgannIsasielfifmenias
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1.3 duaBunsuaraszaagy (Explanation) iiuiuiig@euiiauanantsfuau afivse waniaem
a & ' Y i Y A o o P YA A
AHAATW uazsaniaglBsnANgifinaiunanniseanuuunandom lnelydedulnnsinlsznaunis
afune WeWamAnmnlauazineznisdeansrayassnainszuy
1.4 dueneANg (Eldboration) tiniwdiyBawieenaausiiinsululsygnalalunisesnuuy
nARS N lE Eine3e TneTrndnslauar AaRaialun19as19assANAIIN USUUS uazimmnAnSom
NN AU ULAZAHABINTTIDI (7 WassiiananasuiWiadulnnsfin
1.5 uUazifiuna (Evaluation) I W i 138 HLATY FENTINARUTHAUNAN 19T WS VT9AT
N3TUINNITBEHIUATHAITHNNTDBNULUAAAT 9 Lae T uuuUssifunaenn Lwudunangfinsss uaznis
AxNEUNANTIEEug (Reflection) ta iy Buunszmindegainn qafiaasiam uazannsaizsiaueuny (U
USUUFINRITHIBINULEY
2. fiudsny laun
2.1 pruausatuns i ATaiaeanUUUHAAS DN o EAne3e manefls Aauaunen
u/dst ‘th ‘[‘[d { anoo A > ¥ a ¢ o c ¥ g °
ravinEeuiunsUszyna e luladuazdafdviaiiefuaneya 1Ay FUATIEY FIN699A UATHIEND
HaITHNNIBBNUUUKARST B iasnsain (WlBeunTymbdiaesslnesemnzan Tnenddedsziivann
wuudszifiuaanannsniunisledefaviaioasnuuunansiom s WE3nese Senspunguesalszneay 3
v o dy
AU patd
o/ o/ ¥ i dy aa o ¥ dl A P=3
2.1.1 in¥enn39anisuarasvassaienAaa (nslraseile) nunadl mnannsnly
NNSAUNT AANTBY LAZIABN 1Y DY AIINUNANT DY ARATIAT RANWE afauazminzaniun1sasnuuy
o L4
WARDAT
v Ps o Y
2.1.2 AHANAINEIIALAZNNTUILENA 17 (WNNFBBNUUY (N15Y3HIN3) NHe
ANHATNNTOHNITAATIZATIYNT ANHABINTTZEIH LY UAHNYBYANIIUNT DENUUL WIBWRMHIHART N
AlrhdAnssosnativaruy Tnelslsunsuviardasionavialuniannniuy @519 uazlulsnaniommde
ApUsznaunainausmilanugnass wisnzaN LaTaI9ETIA
1 v 1 o L4
2.1.3 Usz@nBninessnisdieasniededulinaiiin (nadws) munafls Aauasnsnluns
o a & 2 A o <! { aanv A A a Yoo ¥ !
WuauaunIRn Suneu uaraeazdenrenAndunHReRATavEeReER NN Ainlnegednan 1wl
wazmsEaNiunguimNng
2.2 anwflanalananisdnnsBenguuuduiEns (5E) sanfudedulinafin viinafls augdn
a 4 o o A aa ! v A P= ¥ ! o A A
ANHARTIW uazN1sEBNLTBIINBeWTiinen19TARanIININTEEuguULALIEE (5E) saniuReaulingafin
Mendanainganianssy lnayadednein uwuseuainaefeovelauuusaslsziisni 5 528U (Rating
Scale) F9ATBUARH 3 AU ALN ATHNTTLANNIITANTSBeRguULAUETE (5E) ammAedulinsnfinuaznsly
! o v P2 v,
defavia uazamaslamiuazuaiilnsy

v
a o

KA [AnTBULWIRANTTATY @Y Figure 1.

[8 of 19]



//>
May-August 2026, 2(2), e3788 Academic Innovation Journal Research Article .‘All
DOI:10.66854/i].2026.63788 NNTRNTHIINTTHIYING ISSN 3057-1367 (Online)

Independent Variable Dependent Variables

1. Ability to Use Digital Media to Design

Inquiry-Based Learning (5E) Integrated Products for Real-Life Applications

with Infographic Media, > 1.1 Digital Content Management and
Consisting of Five Stages: Creation Skills (Tool Use)

1) Engagement 1.2 Creativity and Application in Design

2) Exploration (Integration)

3) Explanation 1.3 Effectiveness of Communication

4) Elaboration through Infographic Media (Outcome)
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* Significant at the .01 level.
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