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Abstract

This academic article aims to present a systematic approach to basic Phonics instruction for Primary 1
students to build a strong foundation in English reading and spelling. As phonics skills are the most critical predictor
of early reading success, the proposed approach emphasizes Synthetic Phonics, a method focusing on sounding
out individual phonemes and blending them together. This is integrated with the use of Multisensory Activities and
Active Learning. Incorporating games, songs, and tangible media effectively helps learners link sounds and letters,
which leads to efficient decoding and accurate word reading. This approach not only improves phonetic reading

ability but also fosters long-term fluency and reading comprehension.

Keywords: Phonics, Synthetic Phonics, Multisensory Activities, Active Learning, Decoding

@ @@@ Copyright © 2026 Academic Innovation Journal. This is an open-access article distributed under the terms of the
AMIEEE  Creative Commons Attribution License (CC-BY-NC-ND).

Citation:
Khuenkham, N. (2026). A Systematic Approach to Basic Phonics Instruction for Grade 1 Students: Developing Early Reading
Skills. Academic Innovation Journal, 2(1), e2996. https://doi.org/10.66854/aij.2026.2996

[10f 8]



January-April 2026, 2(1), 2996 Academic Innovation Journal Academic Article

DOI:10.66854/qij.2026.e2996 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

2 L4 o ¥ z ]
N15AANNSISERs INInaR g IF S UN S et Rl sz anAnu DT 1:

' 1 ¥
LRIV NTTAARIINEENNTATH W IT L THAY
WONN L2arAn"

1 RIneeRuiinIsAnenUsanfnenelass we 2 d9inalass 35140 UsewiAng;

Email: naruemon.khuenkham@gmail.com
v o/ < a 4 o .
WUTWUBLTTONNT: HONA 1@aUAT (naruemon.khuenkham@gmail.com)

TUFU: 25 WFANNEY 2568; FaunTa: 22 wna1pn 2569; SupmUSu: 2 AL 2569; THHEUNS: 30 [HEEY 2569

UNARYD

umArsATInIs e iiiussun tuniadnniseng WAnA (Phonics) Angudmsus Een
Fuazondnundd 1 fessnsmngmiuiaunselunissuazaznadniudongy asennvinugIninaudn
Fanennanianadnsaunnsa s iigaluszezEang uamisiiiiauemunisaeuuuy diagznlv
AR (Synthetic Phonics) Sa1fABnMsfinmnseen Rewmsasidesaes o uaishsnasdanaeii (Blending)
saufunialy AangaufliuulsramANFananeaaw (Multisensory Activities) Was ﬂ’]‘iL%?Ju?TL%\‘i‘g;ﬂ (Active
Learning) NNTYFTNNTEINN NAS uazAafiiiugussanazsaaliydendonTss 1@e9 (Sound) uaz Fadnws
(Letter) Tnagnafitiszananin Gainlugnns aanswasi (Decoding) WATNNTBIUDDNRENTILNKEN UMM (N
iesumgaeiRnacuamtsalun1sa e ndeamsiu unduiunnsimm AAReIAaT (Fluency) uas

V"I’J’]NL"H’]T@T%ﬂ"I‘i@qH (Reading Comprehension) Tu‘itﬂ:ﬂ’]f]ﬁﬂﬂfm

Fraraty: Iling, dapsnznlniing, Aenssnfvmuszamdnianaisaan, nsBeugidegn, n1snensiam

@ @ @ Copyright © 2026 Academic Innovation Journal. This is an open-access article distributed under the terms of the

BY NC ND

Creative Commons Attribution License (CC-BY-NC-ND).
Citation:

4 ° o oA o o o ¥ < { o o !
waHa WouAn. (2569). nMsdantsBaugindnaiugiudmiuyEaniuszondnunidil 1 uwamnesmsiauinyznnses

TusvasBuAN. 915791NTIH3BIN3, 21), €2996. https://doi.org/10.66854/aij.2026.62996

(2 of 8]



January-April 2026, 2(1), 2996 Academic Innovation Journal Academic Article

DOI:10.66854/qij.2026.e2996 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

1. UK (Introduction)
' =1 o/ Ail o o/ Ail = ¥ a o/

nspmiladwinueiiddgfigauazidu s1ngueesnisBeus Aasntan NsimmIAINEIN1Ia M
AN9BIUAILALINNTNIEHIBIN1TANET Tagianireg1eBalusrduty Usranfnundi 1 fedmnuddyasna
gagannanINdSanenisfinen warezanauarlaniatunisdninginlueniam dnsuusunyesnisfinen

a ¥ o - O LI S . o o
Tne nsBaugniunssnguianndidyisduesasdioy Weseindu nieiana (Lingua Franca) fidmids
FMIUN1TINTIBIAAIING walulad uazn1sdesnstuniilan (Graddol, 2006) 138913 U EIBIN B
& 'Y ! o = ¥ Ao o = ¥ - ¥ Y
wlaunseRaumsrsuUszanAnedauiuntausniididgyunismssuaunsennadlssmnaunsauseiuuay
UsusiauniulangalaniAdanln sanelsfinig aeyauaznanisussifussMmAuasuiusiia miuan
&_jL%ﬂumm@”@ﬂquuizﬁu%uuizﬂuﬁﬂmm@umuémqumﬂﬁ’qmﬂ'ﬁmuﬂfymefumﬁmu@@ﬂLﬁmmezﬂmﬂ"’l
Taag9gnaasunugi (Office of the Education Council, 2020) ﬁiymmmﬁufm WenuaidugUassnnaniaiieug
AHIEING BN LLGI?;TQZNNﬂﬂ‘izwumﬂﬂ’]’mﬁu?@?uﬂ’]‘iL%?J%ET@I?J‘E'JN‘U@G@L%ﬂuﬁﬂﬁ"lfm FalUgronuai
o/ ad o/ 9’4 a QI d%l

Tunsmunanuaziamuisnisseunnsingu il szinsnmmenngsiu

unumzewinuzInfinalunisgmisdes Tumddanislszamineiuazaunisgmisde ugaamane
AT lAlaagUiFAewan nuWRng (Phonics) waaaminnlalumdnAmndniusaznang wiae
1@ (Phonemes) iU fiadnusn3angusiadnys (Graphemes) 1in Fanansninandsaluniseiid1fny
ﬁqm (The Single Best Predictor of Early Reading Success) (National Reading Panel, 2000; Goswami, 2006) N1
aeulniinasgaiiuszuumas vy Beuwfnaauainnsalunis oeasiasi (Decoding) aiiunszuannisd
¥ 4 ITu/u/ P Y Y Y g o\tg" ¥
WiEENaINInd N leed Ny IIeNAUIReS wasnaNRssmaiuintefiuiessnidevdi nag19gneaes
nnguavinuIninafsunse ey BaunasianinisinndainanlssnauvEarsun Seunagned
faguuazar8eennIUiana NIy TUAFMNIRANNEUZENNINTHY A NMIRMKIANNATEMINATHINIY
\Ae19 (Phonological Awareness) Wazn15aaRINAnaa 1 lanadan wadlu sesaUsznaunan fiuamlulalunig
NIWHNDUARAINEINITD

@ﬂﬂwﬁﬂgﬂu@\m%’%’ﬂw (Empirical Evidence) finnannlms9n1534e Clackmannanshire Report (Johnston &
Watson, 2005) #Aandeluamiduidelszanuiilasiefiga Faseudaunisaen 3 suuuululsasen
Uszanfnuiianasuaun Nan19AnEIWLINANNERIEEULUL Synthetic Phonics #Winzn1sauimuiens
a = A ° ¥ ' A . . ' Ao o o o ! s ¥
93984 7 1D UAZHIMUINQNTIEEULUY Analytic Phonics 88 NAHaANATY WBNAINREINLLN WNKENY uaY

¥
A A o/ P

& A o aad ! ¥ o = B A TAa a
mﬂWNW%ﬁWHﬂi@Uﬂ‘ﬁ’Jﬂﬁﬂ@u NW%uﬁﬂﬁiﬂﬂ‘ﬂu’ﬂﬂ’mﬂ’]fmiﬂ:@ﬂ ﬂ’]‘ﬁ@ﬂﬂ’ﬁLiEIugTWuﬂﬂ‘VINﬂizﬁ‘Vl‘ﬁN2\123\‘12\3@

o—

=

ADNTEDULUL FaLAT1zMINANE (Synthetic Phonics) A5nsfimunnsapuiuisiessns q sgnvsamiauaziiiu
ANAUTUADH FINHUFS Luusﬁﬁql,%‘ﬂuﬁﬂmu \#e4 (Blending) wnensfiuiiaas19Aae19iliviula (Torgerson et

oy
A

al., 2006) &3 LLWﬂGﬂ\‘I"V’Wﬂﬂ’]iﬂﬂuTWﬁﬂﬂLL‘U‘U% WATIEATTENAWITNNTTHEN L’?\TEIGTNFCI"] L&N

ziy zﬁl ¥ = ¥ ¥ o/ o/ yd 3 zsl AA o
HANIINY LW@T‘lﬂﬂ’liLﬁﬂugﬂﬂﬂﬂ@ﬂ\iﬂUWGﬂu’iﬂﬁ’ﬁﬂ’lﬂﬂﬂﬂx‘i“ﬂ@\‘laLﬁﬂu%uﬂ‘ﬁ%ﬂ}lﬁﬂ‘tﬂ‘ﬂi’l 1T NHANUMY

1Ing1/599% (Concrete) UAZNTTMENNTAIII9 UNININBEWTIBITN (Active Learning) uazN15 1Y Aanssnit

=2 A

WHUTERMANNANA19EN (Multisensory Activities) 398 AHAIATYBE198 N15YTHINITNN INRY AT

o P

wRBuMI uazdaniiidugUssen (Manipulatives) (Piaget, 1970) %9809 ANNNTIUTNINYBINNTANRINIAY
(1% N19N N3 lAE1 N19RAE uazn1edenia) vinbufinnadenlamessuudssamiudunsuas

AABNNITAATINANNT IR -FB NS (ABen9sisin

[3 of 8]



January-April 2026, 2(1), 2996 Academic Innovation Journal Academic Article
DOI:10.66854/aij.2026.e2996 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

unaziinsmsymindenndAmeeiilng ualimeUfid nshunada duasiznlning waz n1s

Benguuulsramanianansaa snUszgnalsiuaunnisBuunisseuniensingsdmiudulssandnund

'
Py

71 1 hadszmalnadeonn uwameafindussunuazdugssss (Systematic and Practical Guidelines) Figmiaw

A3HaDUaIu Mg nafrInANg AN TBeAnIfigaTunannNsEesRaLATe INdnduarnisesnuuy
. M ‘ . _ . y T .

fanssufiaannadiLuuIfAn Active Learning ae9iilsz@nanan sunannisseulninaiinuduluasis

T v T ~ » < Gf » o o . v, ! v _
HADLUDIUAL LHLNAN TN OV TN YA LUNTTNRIRIINYENITODATNTANYBIHLILHDYWUNT I

£4 v
o

ANEMAHARINATT UAINNATINISEEY “N13dnnsBauininaiugmamiuyBaudulsyanfneid
7 1: a1 siaWsinEzn1seulusreEnan” 45amuiiazifisfnresinmieesaninsi Ined

o

< § 4 o/ 4 o/ < o o/ o/ i
FanUszaaafe WoAATILILAZAILATIZN NANNISUAYEIALSLNEUANAYLDILHINTNN3EEW FIATIZA LN
‘< d o a ¥ g ! .
fAina vnnzanuariiUsz@nsnmdmsuy Beuiulszandnundd 1 Tnanisinausgduu (Model) n3e
wavneidinszuy Twn1sdnnisBens IMdnaiugnn uazysnnn1snannisees Aanssuilmulssamasia
NAEAI LAY N1TEEUFUULRARINTIN WA TIUDY AT NETIA
g ! ¥ ~ A A ¥ 1Y a o QP oA =
unAaiazmlUinsmunauassninsaniifi e ulssAndnanes dansienlniing sands

ATBUUHIAAIN BN NITIREUFULUUTEAMANNENATBAIN WAL Active Learning LB EF19NTBUUNIAALEY

1
=

UL (Conceptual Framework) figunsmin[Uiszgna e tnadelunesBausziudazandnunid 1 Tnaanie
a8198enITRaUILIELALIRgIM (Basic Letter Sounds) 7 LlgnananntazLan CVC (Consonant-Vowel-
Consonant)

AosAATINNsuaAnEnaesmacaiife naiuedssdeussunasensdeiinan inagyaenlalun
yN9N1FREULLL Synthetic Phonics Tliffuszun Tagisuannnisaammuanides (Phonemes) Aaug fufugindnys
(Graphemes) DE9FALAY UATYTM4INTT ATNTTHT ILLSTEMANTINATE a3 (Multi-sensory Activities) (e

%Qiletuﬂ’ﬁﬂﬁﬁi(ﬂuﬂ%qwﬁ’]‘ﬁzﬂ SHNILATNTITNTIAIN L%?JNTEN?SZ‘M'NQ LN LLZ\]%Eﬂﬂ’WW@ﬂ’]\‘I £198in

¥ L4
2. ‘vimﬂﬂ"lil,m:LLuQﬁﬂﬁuﬁﬁu?uﬂ'ﬁﬂﬂuTWﬁﬂﬂ (Fundamental Principles and Concepts in

Teaching Phonics)

n5aaulning (Phonics) (nlnRenuanisaanidessingnes wadu “mansumenisnansia” Mdenlss
B AV Pt S Y S ' fo oY
FesfilaBueniusadnusfineadin e iy Eenannsoemuaz@endinoanadussuy

Ang (Phonics) Am 38 n13sansmuaziZsun1udangulaguui A nduiue 9319 nuaaLde
(Phonemes) Uz fiadnYIMIBNqNAITNYS (Grophemes) 7iTrunuideaii q Tngmsnendnvasnisaenin
finaAe e nyBeuan9a “aanswa” (Decode) ANFMmITlMAginsnnanlnannsHanEes wniiazlanis
@@’%’W’gﬂﬁ%ﬁuﬁﬂ 97 (Whole Language)
2.1 NMSRBRULUAIATIEAINRNS (Synthetic Phonics)

WHINNNIEBUUILAILATIZI TG (Synthetic Phonics) 9z ln3unisaansuaniduunanisiizas T Bemu
o [ % ° ¥ ! @ ! ¥ N L =3
WauinEn1saenIiaA (nee1939m59 (Torgerson et al., 2006) UAAFH ABUABIATININTY “N195N
Usysyn” (Cognitive Load) 3895 Bentuszandnundi 1 Tnsannzluusunessdsymalnefinnendongun

ATHINNUTLNA (EFL) m%qmmmﬁmm:mum%mmﬁﬂ (Decoding) LWEN@EWQLﬁil’ﬂﬂﬂ@u@ﬂﬂﬁiﬂ‘ﬁﬁﬂ

(4 of 8]



January-April 2026, 2(1), 2996 Academic Innovation Journal Academic Article
DOI:10.66854/aij.2026.e2996 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

AN (Meaning-Making) @wﬁqmsfmypjlﬁwmmm “ganifeslaun iz lanmnumang” faiu nssew
Fopgzminafiduszansnmasuarsgnegeonansnasde c-a-t = cat unnssiiniaidaslaadaii
Uszan lmenudumideninadeing wedssiulitinisBewliinananeidunismessndedilsnamumang
BenanAaBIiULMIAAYEY Castles et dl. (2018) *ﬁLﬂu@dﬁmﬁmu@'mﬁ'ﬁﬂizﬁw%mwﬁ@aﬂﬁyﬂmuqmwiw
nsneasiaLarn19Entan e [Uns e il

2.2 TfinauazIWifinazuasiua (Phonics and Phonemic Awareness)

Uszifudrdyd ingnueseialmeaieuninefe aonuuanaeaenansasuudeenisn euas
ANENEINGE BIRINARBAMNATIIINGATMAELEEN (Phonemic Awareness) 915AdE@Y Pairor (2022) 531497
&;L%?_lufﬂﬂﬁﬂﬁﬁiyw’ﬁuﬂ’ﬁLLEﬂLLT—.I::LL@‘:ﬂ@ﬂLﬁﬂﬁwgmﬁutﬁﬁﬂ (Final Consonants) 7 (niTuszuuidasntuntne
VDM RRaR InaRET 1B /1 waz I v3B /s/ uay /sh nnareuliifnezuasiuadalumusalzluinazes
\naasnEsnUsuls isiansn 100% agy aaudtiunesiinaugaiu dnaansiUdsnifey (Contrastive
Phonology) L‘W'@mmmﬁfﬁfg@ﬁéﬁw%lﬁmmwﬁ‘uau (Interference) naintmAn “TrBu” uaz “unuas” Res

o o =

(Ear Training) newfiaznlldugrusasnes Saduiuneniitngaiige ninuUsiaainaauei e wmaeidesd
L4

9nAn9 NMEUINANT (ANANANEIAEI-fadnus) aznasiiunisasisanuinlaiiianainesinins

(Fossilization) %\1%LLﬂ‘TﬂTﬂmﬂ(’fmxﬁuﬁqﬁu

4 o 2 . 4 ° o v . . .
3. ﬂa.e.gwsmmmmﬂ‘%ﬂug‘[ﬂuﬂﬂmmugL‘%ﬂu 1.1 (Phonics Instructional Strategies for

Grade 1 Students)
mﬁmuTWﬁﬂéﬁugmmfmLﬁufﬂmmﬁqﬁu%gumuﬁ%mL@uLL@:T%ﬁ@ﬂﬁmﬁﬂ‘aw?umﬁL%ﬂu;;mm‘ﬁmqﬁ

vaainTuedl

3.1 ANSIARINUNITHDH (Pacing and Sequencing)

m'ﬁﬂ@umﬁﬂ@?mmﬁﬂLﬁuﬂfojwﬁm (Set of Sounds) TneExanniAsefi lrUasLaraINNTn N IHANLTY
FAFYI98 9 (CVC Words — Consonant-Vowel-Consonant) Tr1§a iow nqaudes S, A, T, 1, P, N n1asanlumaas
sHnNTsEadaanEs wasni “@ee” ansiadnuaiu ¢ wazaraiinaunadesiiedadtuanTunany

fapen9m1ansfineanides CVC Words: 20 % (Set)

A1T9ANEBNREFIANTILUL CVC (Wefeytus-aar-ndyzuy) Aiutaesnidu 20 %P TnaEuanndesd
wuﬁﬂﬂﬁqmmzmmmﬂ‘;wﬁquuﬁﬂﬁqmsﬁuﬂqwqé’Qﬂqw m‘mﬁqqmﬁy@zLﬁuﬁﬂﬁl,%ﬂugy@mm:ﬁy’u (Short
Vowels: a, e, i, 0, U) NBMTWAGN AINAFNNITFEHULLFUATIZAINANS (Synthetic Phonics)

nannsdaga fail

Set 1-4: wunszAwIman
Set 5-8: Iern
Set 9-12; IHATEAUIATTILVIAHATHIINNA

o

Set 13-20: WANFTTAWIINHATUNS Ty U FimeiduseuauLaLNdysULaug (Blends)
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Table 1. 20 Sets of CVC Word Practice Charts Developed by the Author

Initial Short Final Example Words

Set No.

Consonant (C1) Vowel (V) Consonant (C2) (CVC Words)
Set 1 s,t,a,p a t,np sat, tap, pat, nap, at
Set 2 ¢, m, d a ntp can, map, dad, cat, man
Set 3 g, h,r i t,n,p hit, gas, ran, hat, gap
Set 4 b, 1, | i g, p, N big, fin, lip, bin, lap
Set 5 ok, w o t, g, d jog, kid, wet, dot, top
Set 6 Y, Z,V o p, b, m yes, zip, van, mop, cob
Set 7 X, g, U u g, t,n fun, cut, bug, hug, run
Set 8 s, t,d u m, p, d sum, tub, duck, pup, mud
Set 9 p, n, | e t,n, g pet, net, leg, pen, men
Set 10 b,r,h e d, g, t bed, red, hen, bet, led
Set 11 f.), k Mixed g, t,n fat, jet, kit, fog, jug
Set 12 m, W,y Mixed p, b, d map, wet, yam, cup, bed
Set 13 h,r,s a m, d, t ham, rat, sad, mat, dam
Set 14 ¢, d, p i n, x, b cab, dip, pin, six, din
Set 15 Lfr 0 g, tp lot, fog, rod, dog, top
Set 16 b, c, h u t,g,d but, cup, hut, rug, mud
Set 17 m, n, p e nt g men, net, peg, leg, jet
Set18  b,d, h, | a, i -ck duck, back, lick, hick
Set 19 f,h, m, w o, u I, -ss, -7z fuzz, hill, mess, well
Set 20  Blends (bl, fl, tr) a,i, u g, p,t blog, flag, trip, clap, stop

970 Table 1. unavrnaavin (e foid

1. nameumnaL: widenlmAnuaAnuazinlseuiiay Set TngiEuann Set 1 uazaeiResi
Agnvesiansalu Set i o

2. nnawaniRes (Blending): tinTny Baupanides C1, V, C2 17 7 uaznaNII1Af8fuDLN952015
(i Js/ — Jaf - 1/ \right arrow sat)

5. nneeudnass: Tansdvdeninlsznaudmiuddnbuunay Set tintyBeufiuainuas
daailesmnamsing

4. M3UaTRL: MARBUANNAIHNTA THNNTDTULATAENART (Segmenting) % Set AimanlUuaInDw

qzeinaly Set mll
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3.2 N5l AINITHULLUL S NANTAN AN (Multisensory Activities)
WEsniulazanfnunid 1 Beusladfigauiunnsasilolfifuas ladssamandanonsnmnisaedi,
malpdn, nnaduia, niawraenlng snandun fil
1. nraadenle: WiEenrinnanag (Action) AdenTesiuidasiadnes wn vininiamdeugdns

NIDNBBNLALN /s/

'
A o o o o

2. maduila: Tyiadnesfivinanndan i Raawila (Sandpaper Letters) Tny i3auanniinluangy
FNENYINTBNADNLAL
3. naasfla@ow: Tmane ulelen wdeditentunng “0w vide “@uw drdnesaunnioysennides
3.3 NSNANINEIUAzUanLAeY (Blending and Segmenting)
Wnlarasn1saeulninaAANEINNT N TNANLAZ LIRSS FaT]
1. Blending (N13W&x): A3DBNREIE DY 1114 /m/ - /of - A/ was D B aunasdaeinaiuduiieg
“rmat”
. Lo ) Vo, .
2. Segmenting (N15HEN): AFWAATLFANIT “sun LL@:T‘M@L‘mmmﬂLﬁmﬂ@mﬁmﬁmmﬂ s/ = ul = In/
Winueilmeunsaznadi (Spelling) saefitsz@nsnn
3.4 MTYIMUINTTAINIEA (Sight Words)
° . = 4 A & A o> ¥ o Ao o 9o ~
Aranem (Sight Words) fipiiupsauszneudisufiniinnaluln wanglunendanguiidfmmsannnni
Tadulusungnisnenssianuun® (Non-decodable words) waaiiuAiinuussnnauwaassnlaviuiineay
sam3alun1se Asneauusesniiu 2 ngunanfingaasmsu:
1. High—Frequency Words: ﬁﬁﬁwuumﬁqumﬁﬂL‘%@@@?W%’uﬁﬂ (L1 the, and, is, it) U19AIBNT
ALNARTIATNAT (Decodable) upnnganlaviufiavmannisanimadu
o C Lo
2. Irregular Words / Heart Words: Ainfilsiulumsnngnisasnides (1w said, was, through) Bawsina
AT lAsNaNAssLULLUnA e Famasenfunisansisantunisinaaunlagui “RaUn@”
WNTTHUINRNE wnAdsTinITaaN AENeRT (Sight Words/High-Frequency Words) mi_lfﬁﬂm%l Annani
° d ! o ! PN o ! . o o
Windnfinuusauaziine: ludullaunguasiniinalaenss (@ the, is, was) nsapulagnissrgUuuuan

ﬁmmmsﬁmL%ﬂumm‘mmumﬂquTmﬂ@@qmeﬁu

4. ung3U (Conclusion)
nsdaniadeunisseindnafiugiluiustondnundsl 1 iiusinguddgidimmanandusel
nnagnendanguuesydanluonuian Taslugeirinistioidunieasns “aunseningnednduiug
(Phonemic Awareness) FiiwinuzneinsoidiAymaanuanisnlunisaanndenla uasdud ged s
AK AEUAITIE UNANNINITREHULL Synthetic Phonics 711 wazuy Tnais nannnisaouniaeife
(Phonemes) ALATLTUAASNHS (Graphemes) DE19iaLau uazysMINNg Aansanfiuilssamanianansaam
(Multi-Sensory Activities) ilagaelinianssuatadIszazenauaznIsnsvammid onlasssmnuidesuay

suUneeNefeBu wanenil nsdafianssnANgULLL “M9BeugBegn” (Active Learning) dnlanialn

' '
ada

WU lAANUGITRAFIH NN RS i3egUnsuReduia iNeanandurauasilonIuara3199nARTIAn

A5 HUNTHIINTTLE HAK  FTNSUNITTANRATTLNNA N19U5 LA RATNAINITO IWN1TOBATHAATTS

[7 of 8]



January-April 2026, 2(1), 2996 Academic Innovation Journal Academic Article

DOI:10.66854/qi}.2026.2996 11IRITHIRNTINAEINTT ISSN 3057-1367 (Onlir{é)

(Decoding ability) YA ANMNIBUAZATENNA (Pseudo-words) 1iBATI9RBUAITNLEREN TUN1THANLREY
TaNflen19aznAAN (Encoding ability) asngnaLiiag Gﬁﬂﬂmﬁj@'ﬁﬁﬂﬂ’ﬁﬂﬁuﬁuﬁﬁﬂLﬁuLﬂ%ﬂQﬁﬂﬁﬁﬁmTuﬂﬂ‘i

1I5U1l9snn5a8Y (Formotive Assessment) iivegagimaar Seniiiiarinunngaamiania@eng iavimae
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Abstract

This academic article aimed to examine the learning management of the art module of the “Science and
Art of Living” course in General Education at Loei Rajabhat University, to develop learners' aesthetic experiences.
Through document analysis and the implementation of practical teaching activities, the study found that this art
module, a sub-unit of the course, was designed to develop learners' potential for artistic aesthetic appreciation. It
comprised a six-hour lesson plan, divided into three-hour sessions, through an Active Learning approach that
integrated lecture and practical methods. The instructional results indicated that implementing this learning plan
enabled teachers to conduct activities systematically, leading learners to understand art and develop artistic skills
that foster aesthetic sensibility, appreciation, self-understanding, and understanding of others. This was achieved
through three core activities: 1) art-based knowledge exchange activities, 2) self-reflective drawing activities, and
3) activities for reflecting upon and communicating socio—cultural issues. Learner reflections revealed that the
artistic activities contributed to the development of their mental, emotional, physical, and social well-being;
whereas, the art practice facilitated skills in information searching, creative thinking, presentation, critique, and
collaboration. Consequently, this process developed their human potential, enabling them to perceive self-worth,

respect others, and cultivate an aesthetic sensibility in daily life.
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1. UNHA (Introduction)

nnednnsdennsaentaqiuiigauminiaiannadiiiualuanassed 21 waReetusaianien
faqiiufifiaansntamsmanabilad nadsnisusamaaag v o Wasiivinmamanenisdnnisinem
AmAnumialuags (Changjun, 2024) AmAnuvialu TuszdugandAnuitugnimunbidungadsnisiy wis
nauArIden aaulmaerasnisdaniadeugie naasaasednaningEenuAfanAnetmansua
walulad danans waznmdmans Tnsunazsnednaziiviaginsznans 2-3 wiaein

unAnendeardgas lnsulqedmAnuiall Suantnatud w2565 ieiasanassiunis
WA Taa9dns LAZAMNNIININIATINS uARETEAmEiTIuL 3 nusfn TnayEauaesdnuinaon
pAngRaTIHa 30 waefin WmsneAe naiaLnEnen AT AmsusTieirmansuasAatinnsiuiu
A insnedenlady Anseniaimundngnmanednun1sINEns s 3 in nsfintssaunisainas
auvsnn Tnsiewnzlanneluresuyus Usznauniediniafn uaslssngAUfoRnfrsugie AAdeAy A7
nnaftnEn wazdfniaimsnames annsdusyesiudangdnesuim uidmaditudinegiane foinly
ﬁﬁmﬁﬁﬁmumL‘Su@ﬁwfzisf%Lﬂymquqqmm%‘fim NHEEFIUAII AN T aLe kCRELaEY
PRIAMATY 154 N19AINHIBILSFUYT NITUARIAIINAANIUNNTEFWETIARALY Aansaninant (ngaeasng
wuses AEn1aAngniainnlaiaies wazdsAn (Sirpattananuntakul, 2025) TneiannzsIng B INLEE g3
FTEIR ABIINEIAIINGEY ATNA LAZAINHINHYBIETIWAN LA (Chartchaiprasert, 2010)

sreAmmansuazAainnssnindimiuiidmane g deuddnenmluifgumdsnm (Aesthetic) 990
MafiaraunIaniaTeRTIAUAaLy sanfenaduianassInanslaar s maNAE GenaiBaugazyinin
w3 eudTonadug Sumauarnaening f9AnIATuNas920989907 waznauAaUy 89nnadiy Buud
LS UNITOIN YR BN TN LT R AU LA AR AT AT AL Taf N1 e gunEannenanosly
AansanAazaniued sedladuind ounisimun dwsudan Aady (Ars) siududiZennananainnis
LAAIDBNYESHEE TN BUANHAINAR Y AuAINNg B15H0} uazATINgANDENRNIMsNY Tsednans
UsEaUNT0IANAR UAZAIING ANYBInueIas TUNaITaIanT TSR By Far1BemnazlniSeng 509
GUVBEATNHIHIENNTAIAAH URLANTURIIAIADLIINANHBIIBIANDIUAZIIAUEY ] 1o Aalzflgoinn
pasyusanls uaziybsauE gL Aal: feriusnnamileuiurieiesnels sunelafARaUL
ADAANABNYEEAIT 1) NALEENETNINEZNNAREII9ETIA LAYERTN 2) NMIRMHNIATHRANANINDITHEL
i Ansiiusnilarii N1sesATNLANANY N1INNNUTINTY UAENNTAILIANBNTHE] 3) FeLABAYINEL
yneRannuaznsvinematuiia (Westminster School, 2026) Auifunszuunis@engAaUsnsmgundsnmi
ALHIIATNATINANARALEFAR (Chartchaiprasert, 2010) Asiiuannaniufalzduiude uazAanssadiaaniy
Fnanmaansiusyedasienie adals amersuoiuaaudsanidussudfianysoidu Feintn
nasansAnuBnnslassginAatlbmdngaanisBesnsaewnasduseniafinenduiiugm dmsunns

[ % =

TAN15EENNTRERARUT IR gULLY 1B N15U9580e A1TUTRNNS uazn1sAnEngeu ieilduey iy

o/ =3

Fagusrasnreeseinn lassasnseeailant uazaauminzaniug Fenluunarsaeds aaumuisees
WANGAT UaTNISANENIA AentsnanduyBaubnesgiivialuifinandn isnenie Afensun uazds
FIANBLINANAR (Tongsima, 2003) JABUAIHITATANITELUNITAEUIA 3 AN AT 1) NITFBHUUNNNT

UAPNEBNNNARULBENBRTY 2) NMIREUIUWINEZN1FUJURINUARULAINNANNTT WA 3) NTREUUUNIT
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ﬂ%ﬁ@mw'gﬁﬂumﬂmmﬁmﬁm ﬁquw@ﬁwémﬂ%ﬂugumwmﬁ@ A vinern1sundym naRsaReN LAz
AquvBanmanguEsmauu sy gwEsmand Tuaauniadiiunisdaniadeunnaaauiu e
ABINTZAU BTV IHUENIN A AD NN THINA ANTA9ITNAITNBINGEE WazBeTimAR nsaBUALTian
yosusstiumale Msfiaamang3eis1n NMRLENTELIUNSAREAE AT IZIIANNNTd AN BELNTRaY
Taemegayaonsesagnantaideusaonsniiuglese i yideussnsfadsiuanainuasnazgunis s
FoyrRnomasyans SayranazaadlanszuaunnadaniaBensuunaesuaesly ansduduninugand
Andls iflasanndnenmunsyBaniunnanedi feiufensauRalzdadunasuouniassaeinezenizynaaaw
ﬁquﬁﬂmimaﬁaﬂx ﬂmﬂﬁ@ﬂgwﬂ’ﬁ’m{ LL@:ﬂ‘ﬁ:ﬂUﬂﬁﬁiﬁﬂlfqum (Faculty of Learning Sciences and
Education, 2026) Y197 1 Aaune9a319U5581n1Ane9iEaulng Andemanudddngdan Asuannaus uay
INRANANARDATLIZIIAINITAEY LA BT LUNTAINIBANAINIAIEEUT TN UTENI WL RDUALY Fer 111
MSURTRRINTTHULLUIAEY LAZULUNGN NAMARDY LAZN1FUsHIRuNaNTSI3euguULilaansIN 8938003
Fananazanen I aiNfafen1aBeugAnA LaTAENNIETEINN LT LA finedAney S auLnazAu
(Ounraun & Onthanee, 2023) AIuAFdANTTEEusTITuszLTl azvinTnyBeulnBangdennaintemaanadu
svuu andlunszutunnsnsatsiu yideuasnsfaasnmiieramasiinuesmilaln Sanadnsie n1ala
yARINTA AR ann danden uasiauad aanaaaeiuAddeanTng (Faculty of Learning Sciences and
Education, 2026)

wnanasiumansuazAatrendoninisSong AaUEasgnnaeNsINHIBNTTUMNNT JULLL Uaz
A8nnsdnnngdauntarautiimmranduyiFen unaadudenAausiigenaniude sinuznnsin inwy
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Figure 1. Conceptual Framework
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Widenlun1aneuRn Tnandasafoiuaisauszeznatasmes 3 aunfl feliyideudinanAnuassdey
FIRBLBEIIMHNZAN LAYHNDHIZABINTDNADLAHDIADAIABLYDIN 3EUDENFT198TIA 17 n1adnrn Ty
AINNENENH NNFEENEANHARRE uaznsBenlesTUINARNNIET19RTIAAY o (Cuseo, 2015) NFELIUATS
puReURazaTNANNTANavRTiIR A Imneaenadunyee ey sy suUSanInIaRnugArRITy
# 21 (Office of General Education, 2024) i ﬂ’]‘iﬂﬁﬂLLUUﬁ@ﬂﬁﬁNﬁ@ﬂ:‘ﬁlLﬂﬂ‘[@ﬂﬁﬂ?ﬁl@j}ﬁﬂu\fﬁ;ﬁﬁﬁ&‘l@’f—j"lﬁ
Dy 5\‘1Lﬁuﬁqef%?wﬁfgﬁﬁﬂcfwymﬁL‘%ﬂugywifmmﬁL‘%ﬂugyﬁ@ﬂzﬁmwmﬂﬂ sty a39aansiula

HONIUARBILAZANDUATY

5. 31JLmumsé’mmﬂ%ﬂugﬁmﬂmst‘%ﬂuﬁaﬂz FAAIFNS AL ARUNISANRNTIR
(Learning Management Model for the Arts Learning Unit: The Science and Art of Living

Course)

MadAnIaEanNMTRERaIE A AERs LA ARTNNTAURLER MinsmaEeusRalaesumAne e
e fulmsnemdnifenmsndnanimydeugniaifiaUssaunisoiuasnnsfiguyBsnnniefaly nnsduug
Aaur TR asunlnanug aungus wadanunisuifess Tnenisesnuuunissewazideiamdnges
TnqUazaeAsnean dneoyiEou uaznaiilruniadeng Welnfenssuniadouguasqumaneaiud
Ammaly gununIadAnIaEeNgTianzan fp 1) N1sEaNULL Active Learning BaiuyBesuiiugninansuns
navIuMaRaINIIN “aefleVin’ uas “ArAlATIZR” KNAINIINNNTRINGTTA N1FBALSY N1FAIAITH
Lmzm‘mhyﬂ’i.ym %wzfqgﬁwmﬁﬂmmﬁﬁm%qq m‘iLLhyﬁtym nevinemsaniuiden leatuUszaunisos
939 (Jobsdb, 2026) 2) nslatTamiugn (Problem-Based Learning) ansAuNNsARTEIEEULANANIATL
ANUBUMANSUGIRTY 11 aeui RS AN ANAITUALANTRIIETIAT L BIT BINYEE 59THEA
Rauanaos Taymdsan wasimussan 913358989 Kunphaisan & Sriraksa (2017) AR1997 n1slgUuuiTaymd
ugiuazanslngdenlnmuAniineiz sandnanls wazaanaasen deilaafie navinlngdelannle
UNUYIANNTIUDIIES NNFFENBUMHNEY LAZANFSNHIHINTTIUIBINGIT 175 ATIHAILINN AITHFNYTOS
LAZAIINASIRBLIAN 3) N93EH3aNNUsEaUN190L (Experiential Learning) Wiuguuuunsaenfidalanialn
WdulnasilaasnenaasrauRatzadsmuey i 3aunsdniaiangnaol n199AasAlaznay uazaaN
Boe19 Faiiunszuounisaanstszaunisaidengass augUuoy Wem nazuaunIsEaeaEssn 1Ty

ﬂiy‘lﬂ’WLLﬂgﬂ’]‘ﬁLLﬂﬂliy‘lﬂ"l NMFININBIINTUNBITH BWAZNITHIFUDNEINU 4) ﬂ’]ﬁL%ﬂuE LL‘U‘U‘i’JNﬁﬂi’]NT’V
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(Collaborative Learning) AitaeimuniinuydInn waAAnRT9aTaA i3enazlnsanniafn NsaavaTsn
msaqUnasy Tandenadmifusomiiuazgunaoiiumdn q deasyintiydauladausunumnnadugsin
HANH LAYHIINETNNETIA 5) N15I3EUILMGIHIBITHEY (Brain-Based Learning) ionAReiLAGN19I1971
yosanes wunsilngFeulnginnisussinana uazn1sandigeyanlnegnsfilssavsnin saussatsznay

v
o o a

dAdnresmsBeugie amlasaielunisiBeug nmadeulauileniuiness nsiamsandndnlenes

3

WiFEu LAz sEAvELIadEDY (Solano, 2023)

aanladeiiasnanatsrinsnmnnsdnnisideunisseumaenisdeugAaus Taun nnsdminunmnis
Brusfinsaunguanyanangns yiden nandew dRqUsrainsIein JULULNITRauTENTaN wazdanis
Boug v Tuanng Tuem uazdegnasuAaly aaufangsuunlngiSeulfuanasonduauds o
AaAARDALINIAANTSELILLL Active Learning 289 Cuseo (2015) fiazya waasazapaimna vy Seniian
FOHBENIEALN 1B N1FTINAIAINTH ANTIIHANBINE NFTINUTAIANNARTIN FINFTNETIA IEifeaiy
ﬂg@i”mﬁwumﬁqmuLﬁ@sﬁﬁ"ﬁ;l,%‘ﬂuéqmﬂu Tc»mﬁﬁmuﬁ?ummﬂuﬁﬁmmzﬁmgq (Higher—Order Questions) uaz
iusamuuLida (Divergent Questions) R BNTEAHNNSAATLATIEN FLATIEN UAZUTHANAT BoszIFeari
wasunasnlaieniinfieraeunsnnedun SnEENNIANeNEnRNNITIHNLAN UAET1IUSIHINANTS
BungfinazfledeT SUNAIY WAZHDHARNAREATIIAINITEEY (Jontarak, 2018; Chuanchom et al., 2023;
Janhom, 2021) WBNAANTH FEUGIADAATIZN ANTHUIARDNNITFEUT TIMAIZEN IUANHNTDNATUTER
gunaos Ananlaendelunialriogunaol wazifsmiuauigdaunaniuazdsnamailalng ¢ fnaonas
aalffiusamnaBeunasiues uasidalonaiyaentuizuasismanidediiu aamnisEeugum
FIMEH89 (Brain-Based Learning) siuazssdatlszaunnsninnsdens naanaaasiunainnis3usuosanes n1e
UZ30AHA ULAZNNTIATIIBINND T9929N8ABNNTI1T9 WALNNFTAIDYHENATIHS (A (HaEZEnT (Solano, 2023)
atnslsftuangaeualagUuuunissenls unRsddny fe aesinssuiiunanissemduszey 9 el
ysviALARLAz DI Ye 9 BenAifaan1aaen A7 Cuseo (2015) N9 yaauArssuLLLaHRN nasq
Surpiaueuny Vianasumngay Py WeintayanisUaniuiniulsniasaulaesneiumesd uazis
mafimauaaneesydelnuiniu

na1alAansinnnsBeug Aalz s raugenfidnuaianizia waziulaenyana (ndvidualized)
unAsTisaenRainANEle fe A9nae AnEdFuTeY wazAEmaInaNEradn1aAenu s TuRAF Ax
Tnusaan waznalulad walnyaeudongUiuuniadoudmiuiandued ssflawmmny Foulaonig
WsEEH (Siripattananuntakul, 2025) AeazneulnifivannisinnisBeunisreuRalziy yaauaznesfinu
rayadmiuimuaiansTinaieus MaeanaasfuRnE pzrnayEen LazLFunniafnen Sacudamegu &
NNF99UNHT AN TTHARULT 5 IUIATTAIIUTEAINTT0L LATEIATHANTH MU AITNRAIANNENTHDL
(Emotional Intelligence) Triingidasn aaunadns Ae Vinuzn1aaseassn n93Ug uazlssAnsnmaasdsyay
Adaf nauauesRnAMNeN (Janhom, 2021) Faiii naRmEnEn mAugLrEEn UL Eeuine g5y
91nN1sAANGANTIHATIHEY N13FANA NFaRsIRsoURIegsazBen aminTurayadmsunis
aa9ngansHRaliniuesned wuReadunisssnsmnaianlanginamaisaanmeslusials ww Ay
diuszifiey Aawasda uazAELszeiln (Chartchaiprasert, 2010) WHANNNTINEIGHYEENTHIBIN BEUTZHA

' v

ANGEENg uANMIAAgWRENNEBIEENUNANENafinTuInANHaERlaauyARs WanswnuRsla sausal
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6. unag1 (Conclusion)
nsdnnnsBeugrnasAalzirmansuarAalnsfiuginiuy seuiunuma Ay aensmun
AnanminAnunufifinisaumnreys Ainsundaywn Ainsdenlesdsraunisaifseniulszaunisd
in ffnsAnasvassn AfinsfanuaraseguuuAaly 3in13391900 wazdfinisuszifiunanis
FUBENTN B9 FEUIZABIIINITOBNUULNNTAEN AEN1TAIATIEINANgAsi arimuaduuLRunN1 Taew
& aa a d Y a o 9 = Yy ¥ y PN &
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FAn” F9FeaUT (D19 RANYULANAINNATY AIANANIUBIREFLUTNN “AenganAalzin MWAAWAY N3
UanUasesaiasasniUainlanzesninneds gaeulndasnimnieannfn uaznisuanseend mignudan”
L e g C v L . .
WAZAINANI2BIHEEUTNT “AALTUAITEYFUTIHNIAIUAAN § N1TIIANINILUIEE WATNTINNITEENNTS
aou (DalenabiSeuanlasswias:lag vidSouly F9isnsasuanyosioanlinangania vinigGen
wrlaAavznngu Asnsssdalzuuuagauasngseas nasatasenaanis luithuaaeaaunasms Aauge
AN NYTENDBNH I TN HNEINTOLTEAUN 1T VDIUARZANTONNT” AN TNAINIINAZNBUAINAR
v o < o o ~ v ' v v o ' '
AENNITIANALSH AT TIAN HAANTNITEENT WUIT [ARAIIUNITRINATIATHIANTNTNNGHIIN
uanAeuEeug ysnasfinanvans dainnanneesyEeuiion “InsaniuseananAnivynIasuInass
v lugruzy laslom uazvirarelUnsan 9 il 99890 198NBUNTHATIIIANTNTZUILFAH M 2
anmn1snilunmideaniuie niiaywgiTugvinaty uasamiingweuTuyniagua v lusiuanudary
FN1INHITAAU NG HIAATTNATIA N DR OUNNHBIVEIANIENNGHFTNATIALA " HANTF\FEN]
AINANIEBAARBSILLUIAALEY Tongsima (2003) AANA1991 N3lEEug AUeAaaymwinEznTU IR e
FLEINARBN1TIAGT N1THUIZAUNITUILAINARDIAHYN URTAINTIUTI2BIITEW §9U Tomljenovié (2015)
C T T e v o4 CL
na1291 N39AN13BenguULTURRNANS avvintny BaunsyfiedasuiievAnunymisanin Feanszuaunig
sanaazas iy Beuenlailendedin uazsfinnadngninienisBeugedu aawsfnnisBougAalniu
Janhom (2021) N&1991 yaERArTdAfansTHiinannaney uazilaleniayBeudenBauganaanals Ty
N13BYNIULY active learning 7B exlaeiudinadegnisimmiandnenzensnod ANaTAf Lazax

gauflaganla @3 Figure 2-4.
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1.Teaching and Learning Process
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2.Aesthetic Art Practice Activities ) )
The learning standards consist of four

3. Learning Objectives and Learning domains: Knowledge, Skills, Ethics, and

Outcomes Personal Attributes

Figure 2. Learning Outcomes of the Science and Art of Living Course: Art Learning Module

Figure 3. (Left) A group activity involving collaborative brainstorming on social issues, with the learning
outcomes expressed through drawing and painting. (Right) Creative artworks developed using a problem-based

approach

Figure 4. (Left-Center-Right) Group activity involving painting and coloring to reflect social issues.
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Abstract

This quasi-experimental research aimed to (1) compare the learning achievement between students taught
through conventional instruction and those taught through Environmental and Economic Sufficiency—Based Learning
(EEBL), (2) examine students’ self-management competency, and (3) assess environmental awareness and
sufficiency economy behaviors. The control group consisted of 24 Grade 6 students from the 2023 academic year
taught through conventional methods, while the experimental group included 25 Grade 6 students from the 2024
academic year who participated in the EEBL innovation. The research instruments comprised an academic
achievement test, a self-management competency assessment, an environmental awareness observation form,
and a sufficiency economy behavior assessment. All instruments were validated for content validity (I0C = 0.67-
1.00) and reliability (Cronbach’s alpha = 0.87). Data were analyzed using mean, standard deviation, and t-test.
The findings revealed that: (1) students who learned through Environmental and Economic Sufficiency-Based
Learning (EEBL) achieved higher learning achievement than those who learned through conventional instruction;
(2) students in the EEBL group demonstrated a high level of self-management competency; and (3) students
showed high levels of environmental awareness and sufficiency economy behaviors. These results indicate that

the EEBL approach effectively supports holistic learning outcomes among Grade 6 students.

Keywords: Environmental and Economic Sufficiency-Based Learning, Learning Innovation, Self-Management

Competency
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Figure 1. Conceptual Framework of the Environment and Economic Sufficiency-Based Learning (EEBL)
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Figure 2. Research process and conceptual framework of Environment and Economic Sufficiency Based Leaming (EEBL)
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Figure 3. Agricultural Learning Area of Approximately Six Rai for Environmental and Sufficiency-Based Learning Activities
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Figure 4. Most School Waste is Dry Leaves and Leftover Paper
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Figure 5. Learning Station: Cultivating Mushrooms from Waste Paper (Top) and Making Organic Pots from Dry

Leaves (Bottom)

Figure 6. Learning Station: Making Indian Gooseberry Juice, Herbal Drinks and Making Dried Herbal Tea
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Figure 6. Learning Station: Making Indian Gooseberry Juice, Herbal Drinks and Making Dried Herbal Tea (Cont.)
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Table 1. Comparison of Learning Achievement between the Control Group and the Experimental Group

Group N X (Mean) Standard deviation (S.D.) t p
Control (2023) 24 77.75 6.12
Experimental (2024) 25 87.12 5.88 8.91 .000*

*p < .05
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6.2 HANTINAHIRNITARENITIANTIARIBIVDINITEIY

NAN1599% A9 Table 2.

Table 2. Self-Management Competency of Students in the Experimental Group

Evaluation Item x S.D. Level

1. Planning and setting learning goals 4.35 0.56 High
1.1 Setting clear learning goals 4.33 0.58 High
1.2 Planning steps systematically 4.37 0.55 High
1.3 Allocating time and resources appropriately 4.35 0.56 High
2. Controlling and monitoring one’s own work 4.42 0.58 High
2.1 Monitoring progress 4.41 0.59 High
2.2 Correcting problems effectively 4.43 0.57 High
2.3 Following plans responsibly 4.42 058 High
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Table 2. Self-Management Competency of Students in the Experimental Group (Cont.)

Evaluation Item X S.D. Level
3. Problem-solving and making rational decisions 4.38 0.60 High
3.1 Analyzing causes of problems 4.36 0.61 High
3.2 Using data to make rational decisions 4.39 0.59 High
3.3 Evaluating and improving decisions 4.38 0.60 High
4. Collaborating effectively with others 4.47 0.51 Highest
4.1 Communicating effectively with peers 4.45 0.52 High
4.2 Collaborating responsibly 4.48 0.50 Highest
4.3 Showing helpfulness and empathy 4.49 0.51 Highest
5. Self-reflection and improving learning 4.40 0.57 High
5.1 Evaluating own and peers’ work constructively 4.39 0.57 High
5.2 Applying feedback for improvement 4.42 0.55 High
5.3 Summarizing and planning future learning 4.40 0.59 High
Overall 4.40 0.56 High
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s TreAmnIsasusuLAEAIIIMNIE WazAuAnEFURATELLAENMsTdumIe e s ALNAN Bsfiny
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NANT539¢ A9 Table 3.

Table 3. Environmental Awareness and Sufficiency Economy-Based Behaviors of Students

(n=25)

Variable x S.D.
1. Sufficiency Economy Behavior 4.28 0.62
1.1 Practicing frugality and efficient use of resources 4.27 0.63
1.2 Making rational decisions and spending wisely 4.30 0.61
1.3 Working with others in moderation and balance 4.28 0.62
1.4 Demonstrating responsibility and perseverance 4.29 0.60
1.5 Applying sufficiency principles in daily life 4.26 0.64
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Table 3. Environmental Awareness and Sufficiency Economy—-Based Behaviors of Students (Cont.)

Variable X S.D.
2.Environmental Awareness 4.35 0.58
2.1 Sorting waste and managing disposal properly 4.36 0.58
2.2 Using energy and water efficiently 4.33 0.59
2.3 Taking care of the environment 4.37 0.57
2.4 Having awareness of natural resource conservation 4.35 0.56
2.5 Participating in school environmental activities 4.34 0.60
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Abstract

This study aimed to: (1) examine the current conditions and needs for developing design thinking skills
among secondary school students; (2) analyze and synthesize the components of a cybernetic learning
management model integrated with discovery-based instruction; (3) develop and validate the quality of the model;
and (4) investigate the effects of implementing the model on students’ design thinking skills. This research
employed a research and development (R&D) approach conducted in four phases: (1) a survey of current conditions
and needs involving 140 students; (2) analysis of model components based on document review and interviews
with 10 experts; (3) development and pilot implementation of the ACRPAI Model with 40 Grade 10 students; and
(4) evaluation of the model through experimental implementation with a sample of 35 students. The research
instruments included: (1) lesson plans based on the ACRPAI Model with an Index of Item-Objective Congruence
(I10C) ranging from 0.80 to 1.00; (2) an academic achievement test with a reliability coefficient of 0.89; (3) a
design thinking skills assessment with a reliability coefficient of 0.92; and (4) a satisfaction questionnaire with a
reliability coefficient of 0.90. Data were analyzed using descriptive statistics and t-tests. The findings revealed
that: (1) students demonstrated a high level of need for developing design thinking skills (PNI Modified = 0.51); (2)
the developed ACRPAI Model consisted of five key components and six instructional steps: Analysis, Creation,
Prototyping, Presentation, Evaluation, and Innovation Dissemination; (3) students’ post-test scores in both
academic achievement and design thinking skills were significantly higher than their pre-test scores at the .01

level; and (4) students reported the highest level of satisfaction with the model.
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1,00 (2) WuuvaSeUIAHARNEEININTSEeY Sanaais@esiunidy 0.89 (3) uuudminuznsAnBeenuyy
fanmsideiiumady 0.92 uas (4) wumsunnarsRanals fataansdesiuniu 0.90 Linsznanya
TnelyadfBanaaniun waznanareufl Nan19a9anLan 1) 1inEeud AnueesnisRmYinELn19AAIBY
annuuLtuszgs (PN Modified = 0.51) 2) gUuLIL ACRPAI fiimunauilsznauns 5 ssatlsznoundn uass
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1. UK (Introduction)

o

nsuldgnutamislasssnsuazdsasraslanbulaqiuduaasiein “nsesnuunesssyss” G
AEMDHUNLINIDIANHARTINAITA IUNITFUIAADuATEgAe dian uazAudnasninpauaunsnonIs
aoanI9lnegeiluszananan (Yang, 2018) TatinsruannisAnaBaaanuuy (Design Thinking: DT) Wiuuuafa
ddnytunisiinsziuazuniayndsduganes 19iiussuy HIUNITYIHININISAASSNEIIA N15AR
AR uaznaasdaufifieas Wenlugnissseuinnsan Seranpaasiugnsmands@aiun1aidauay
UIANTIH (WA, 2561-2580) UHANTANEIWAIINF (WA, 2560-2579) ULATIHINIAY UNESCO (2023) iy
aNTIINEAHNIaAABINTRNTINLAzNTsARBL A g e d ATy ragn 3 T
ARaT9uit 21

madanafnuntuamassei 21 geimmyEenasnsoliususraessaauianasiiasosiunis
Wasuwawnaasegiauazdsan TagunisBousnuanuAnaavassnuarnsasfiaUfifess demae
&9 Lﬂ%Nﬁ/ﬂ‘HZﬂ’ﬁﬁﬂLL@‘:ﬁ’ffﬂZjﬂ’?’iﬂ;"mu"ﬁ/@ﬂ‘ﬁ‘ﬁﬂ\fé/@ill’mﬁﬂi:ﬁﬁ“ﬂtﬁﬂﬂw TnatannszuaunsAni@enanuuy
(Design Thinking) (Lakanukan et al., 2025) mﬁmmﬁf‘%ﬂwgﬁﬁﬂizﬁw%mwmﬁﬁTmﬁm;N%’mLWLLML‘G@T@mﬂ
Ty iBendannanalunisasInARTIHgAEAIEY ATHUMIARABUARSARATH (Constructivism) LazAai3eng
AINFEAHNNTAAS TINTINTUTzENA EUMIRAN1A 3B U THUBSLANA (Cybernetic Learning) isisazi)
MM3ABA1S N13ATUAN UaznITounAY BereimunnsBeuguunliudauasnaiiles nasneuaEHEa1
AnAnss9ssIAdaiuinezddgivin g uanansan Ty giussivg dedusunvasdszmeine
sleunefinfininngsuniafnun (Education Sandbox) Tagnsinmntmiunalnddnyunisuggunasine Taed
nsdsznalEngram Ty ARRARTANTINNNTANET WA, 2562 1HaTHi 30 WHneN 2562 a9
nanauATimLIIRNTIIN1nsAnen ialanalyynaiaaausandansAneuasinsnnsnmygiEetn
AEAARBITULALNIBIRLT s TuAUT NI INNTUEINTdAnNT NMadAnnaidanniaaau wazinngTads
sleune Tngsamniansufguarnusasansuazanansiuoy Geduszezuanasoungs 8 damin Taun Adas
¥ Tzea9 aga @eslna nryauyd ezan Taeail wazia8a4 (Education Innovation Area Act B.E. 2562,
2019) uazaarntuil w.a. 2565 Indn1svsneifaifndn 1 Smin Taun qluis unsesaon ezl fsa
aaTin Aunid fin aeran gaugTenil qUATIHENT uaTngImITAS SaxL 19 §9dA (Announcement
of the Office of the Prime Minister on the Designation of Educational Innovation Areas (2022)

Tuudunaesszmalne TaswmnzmsimenTuiuiiuianssuniafinen TafinnsiwsnAnlswesising
(Cybernetics) F9LHUNTLLIMNT9VBINITABFTT (Communication) N1FAILAN (Control) WATNIFUBHAF LA
%@H@ (Feedback) msf%’ﬁfumﬁﬁ’uLmﬁlﬂuéﬁ’aﬂmé’wa%ﬂz (Smart Society) (Sangsuriyong, 2021) wAnFINaI9s
AN AN 1TIBNIULTEIUNTS e g ARavia ilesenngaeTniAnnisSeuguuutiuda (Adaptive
Learning) WAZAMTHAUIDENIABLT BIHILNTLUANNNTAENDUNAY FeapanaasTunIsimuyidauTng
anganmzluamaasi 21 wonani snAdenlssmanesasaubiufsinanmessunAnlnuesuing
Tunatazgnataduniadens wd nsiemLnsAdTan lsssuudeundusandulygnassfugifensusedu

AN AN Z AN BEUsBYARS BINA AR Eeuasanmmyine: [npewillsz@ansnmuazasiiias
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(Trakulphat & Thienmongkol, 2019) @879 (57 A mu‘i@?’mﬁlf;usﬁﬂiﬁﬂvﬂs{qLﬁum'ﬁwvﬁum “pigefa” nin
“nalulad” nnnannaiamsn “gUuuunadaniadeugdeszuy” Aemnaoinulalududenlnes
defierannTuuduneasnsfneaziudssnenlulszmalne wuan SmngUuunnnsdaniaEausd
3UINIUHIAR (BT AN AT UIHIMNIN1513 35 BIFS9E95A 151 NM3I38ugUULANY (Discovery
Learning) wA=N19AMBIBBNWLY (Design Thinking) 2enaiiuszuuuazsman ﬁﬂﬁg\iﬁ/ﬂﬂﬁﬂgﬂLLUUﬁﬁTﬁ‘NN‘;N
nazuunsBangiidney fnislsszuulanunduiieimmnniadeusesneneiias uazansnaoinlulyluaun
neviFeuaslnaswiuszansnm 8elunansiu annnnsAnenanmilaqivaasyEeuluiniuinnssinisinem
wuainiEeudasdiuaaannsaniunisAndennuuuny usrAumnans unfaosnasnisimmnle
azdugs TnsiannzanunazuaunisdAnaeug uarnaatuay1uaInAg SeaouieresdiAnyaenang
anmilaquiuduanindifelszaen fofy rosaenisidefidrdndelszneunis nsrpgUuuunIsdanIg
Baugmsusafnlmuesminafiduszuuuasitiilslaeds nsmanisyssnnisunAnfanaIsantunis
BUUTUULANNLLALNNSARIBIBENLLL LAZN121AnEn g iBsssdnEfsafunadnasgluuuAnanme
yinuzndyiEen Aemai vIAdERE IR gULULN1A AN 3BT AN IHIAR [ T IuAN AR UNI S
Bunguuuanny WesuaduinuznisAndeeanuunrasindeussiuisenAne Tnemunszuiuniadengi

Winszuy fnsUeunauesnseaiion uazainisosin Wl luusunesslnasnsfidss@nanin

2. %’mqﬂszmému%’ﬂ (Research Objectives)

2.1 ifiefnuanmdagiiuazanuaesniss i lunsiamninesnsAndeoniouresinde 9
fenAnen luiuininngssmsAneiaansunn

2.2 edAnzLardIATITTeIALsENeUTBIsULLILNN NS Beng iU TAndsanduAB meaew
wummLe RGNz AR anuULre s FeTseAn IR Rns A RN I AR AN

2.3 R ANILAZATIINDLADNTNIBITULILNN TS ANNT I3 evg [riuna AN A 99nfuAB NI TaauILLY
AL IRes B HTnEzAsAnBIeenIUTa NG eus AN Tunfiudanassnnsfinunniansfunn

2.4 RaAnumanslrgluuUnTTAnsdens (s sufindsiniAinisrouuuunumuiidae nns

WWYINHEN1TAABI D NULULIBSENIE e s eN AN YN AL ANTINNNTANEINIARLIWAN

3. ASDUUKHIAMIINAIY (Conceptual Framework)

o o i a 4 a o ! o
ATRBUILAZANBINAYBITURILNITTANSIE 801G ACRPAI ATNWNIA A (LB IANATINTUNITEBN
WULANWUT S A8y NHN19AMBIaaNuULTaIE NS e W saNA nu1 THA WA NI INITNn1IsANEINIAR TuAn

yadeiidslnsausanuaragUidunsauunfneiday fil
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wquﬁﬁupuﬁ;ﬁmﬁm

!

Aau1l56iK (Independent Variable)

FUuIUNISTANISISERE ACRPAI Model

Creation Prototype Present Assess Innovate

ASZUIRNITIANTINIENS

(6 zfun'au)

N15YS™MINISUKIAR (Integration of Concepts)

Feedback 229{#ua514ANd + Discovery Learning

+ Design Thinking

l Aausmn l
HARNVENNINISEEN ; > anuinels

Figure 1. Research Conceptual Framework

ad 4 ¥ . .
4, ﬂﬂiwquuqsimﬂiiuLLﬂzwqugmﬂﬂ’Jﬁﬂx‘l (Literature Review)

a

4.1 wunAnlmuasuiinalussazusn (First-Order Cybernetics)

'
o g

fngnannuaiunisnesszuuTndnunsdad wnanegnana1nsTULANTALANLALNNSR BaS
@ﬂlﬂdfiﬁmﬂﬂ Norbert WienerTﬁLﬂuﬁLLuQﬁﬂﬁ’lﬁfyTumu Human Use of Human Beings: Cybernetics and Society
21 mavieansinledean snus uazmalulad S1iunedRansnHIuN TSI ALAZANTAB RS
aneTuszuy (Wiener, 1950) uazlnaensuafinlnsiana bnimantmuesminalilszyna lalunsfnunday
TAgINUNUINYB9 9L LA ST AN TR DaNTT gL D andsnadasifoumnedsns (Wiener, 1961) 89
azvenienisianuddnydunonanidunssunislamalulagiionisdanisdann (Kolesnichenko et
al., 2021) Aps waARlmuesmAnalaRmu lUgnianasssuuuidaidenloansusinfuusununaoy
LAZITNHTSENA T DIENTANE S SINEATNNTANE

TutAumMInsAnen wiaAnlawedming [sunIananUsgna lEHIMAN TR SEUUNTS Baug Tl
“nnsUeunau” (Feedoack Loop) %'\1Lﬁuﬂafﬂﬁqﬁ’ty’amm‘n%‘ﬂu{uuuﬂ%’ucﬁ’q ThanszuannIaRInana
152NaUAIENNT5UTDLA (Input) N19LISTHIRHA (Process) NTWAAIHA (Outpul) WAZANTLBHNAY (Feedoack)
Washasyasaundusniulqeniadeusssneiies smaiyEeusunsoimuanaguasinezlaniy
Anunnaesnied 9WATeIBalsrdnE e Tuuazasszmanzantniiuan naslyszunlanndusondy
waluladFasa 1wy sruUnMsBnguuusuduazininsAinE aansnmefinlss@nsnmniaeuguay

o o o

FuEBNINEzNsAnTugreay Benlnayneiiiodndty (Trakulphat & Thienmongkol, 2019) Tagiamnznnsly
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2BYALDUNAULULIILT (Real-Time Feedback) fiwnayBeamansnsnaznanuazliulsansBengrasnuedin
DE9ABLHDY
' & ¥ a ‘Gtg' a A ‘T o ‘[ ‘[ 2 A o«

a2 (5finn unanazfinsuszyna lruuaRnlrussuinaluansuzessmalulaguazirieslonts
BEugINNINTY unsanueesindiAty A N1521ANITEEMNY “JULLLNIS9ANTSIEE1SB95TL” N1Y50d0
mandnnsteunduiniunazuaunadeus mesdeussnadusussan TaamwnhuAunesssanalned
o A a o o 7oA o 2 ¥ a oa_ o & oA ' *
FafamdAduidaszdnuifeniuniseenuuunsruaunisBeugmsuwnAn ruasninalusyiuiuE suaoue e
d1iim fasiu nseBunsuazesnuuunaln Feedback Loop it lefiudnunennisdanisBong wuw nse
ey nsasileufiii nsaznewna uarn1sUsuUgmaem Sadulsufiuddgfinasinsunisiamn el

o a i a o/ ¥ ! a o
amaniusaRamuesminalileinmssnssdunnmnnsdeugaeiilassavsamlusunniafinun e

4.2 WwIRAABIRUNMSNEUIULANNY

Bruner (1977) 83118911199 AN19 38U ULLIAUNY (Discovery Learning) iunazuannisidengisetn
W BEHATIDIAAIINGAEANBINUANTUNITEYMT N19RIAIATH UaznsasaLasNFgin Tneyaaufumm
TunnsponuuusamnnsaifinszanuiinnisaumusnnInIsneeanNg lenss Gesuisnasuioii
Fumonatnaiiuszou Taun (1) nsnazaulamn (Problem Stimulation) Wess1sAmanla (2) nnsd1saauas
‘ﬁ']i_li'm?jmd@ (Exploration) ﬁxj”lum’ﬁﬁx‘uﬂm NARDN W’%ﬂcﬁ;’uﬂg’] (3) ﬂﬂﬁ@?ﬂﬂﬂmﬁgﬁu (Hypothesis Formulation) (4)
NNTATITRBLURLIATAUFNNAZ I (Verification) LAY (5) N138gUa9IAAIN (Conclusion)  B9aBAAAEITL
UHIAAZDN Jonassen (1999) uay Mayer (2004) ﬁ@‘ﬁmﬁdﬁm‘aﬁ‘ﬂufguuuﬁ”uwuLﬁudqwﬁwmmﬁﬁﬂufg@a
§971989AA2INS (Constructivist Learning) wazn 1313 wunTzilayma (Problem-Based Learning) F4pg13 aufl
mewL%Q'gﬂéfumﬁﬂéywmmgyvimﬁﬁmumﬁiﬁma e TRBVENAIDIUUIARTIN Jean Piaget Jerome Bruner
IWAE Seymour Papert

Tuaauresn1sAnBInanuuy (Design Thinking) Lﬁuﬂﬁ:mumﬁzﬁqﬁfgsﬁumﬁﬁ’wmﬁﬂmﬂfmmyﬂfym
BansasanlaznsEssuinngsy Taetsznaunay 5 duseundan Taun (1) nnsvinasnsuanlanle (Empathize)
FareAnunANABINTUATUS U 1 (2) naramuaTama (Define) M pdaATIzn T Dy aLAZ T2 T
a8y (3) N195EANATTHAR (deate) TABASHAMIILN [BTINAINNATE (4) NNTAIWAULIL (Prototype)
iprimmuuAniugsssn uag (5) namarey (Test) ilesnaasnaundUsLS LU U [amgns
pafias naruaunisRnanafidneaiiuasesiiasnsoseaunduuazimulnnseneat  Gerannapsiy
uIARMsBenguuU e ANAT TN TUaundY (Feedback) 9% vniddeTuazdimmnmauas T
‘ﬂ‘jzLWﬂTWﬂ%TﬁyLﬁud’mﬂ‘i@/ﬂﬂ’]‘iL%EI‘LAEQTW?JT% Design Thinking #1H190WMHIINEEN1TAABINTANTIH N1T
yinemauiuiia wazausmianunauntymesgEeussiudsanAnuntaosnefilarAnEnam (Lakanukan et
al., 2025)

atnal5fiATH AINNITMUNINITTUNTIHNUIT UHaEENISANEINNSTANITIE N UULAUNLLAZN1SAR

R9DNLULBENLNTARTY LLWgﬂﬂqﬂﬂﬁﬁuﬁm’]ﬂ’ﬁﬁ\iﬂ@\'} LL%Q?]@L‘HWG]’]EIﬁHTHﬁﬂEm%‘H@G “EULLUUﬂWﬁ’%ﬂﬂ’ﬁ

] v
A A o

BawgiBesruu” Afduneudaeuuarassain Wlrtuuiunmeateuass Tasmnisuudunnisinunees
Uszmalnefifaienddadeaszanuifgafun1swmunineznisfndeeanuuuniunsdouguuuaunyty

o o ! Yoo o & o g o A S A e ¥ ¥ i oA
TLAUNBUNANHIADUANINIA ’rﬁﬂﬂx‘i%lx‘i“lﬂﬂﬂ’]‘ﬂ%ﬂﬂiﬂx‘iﬂﬂLL‘LA’]ﬂ@I\Esh’l,‘i_l’rﬂ‘iLumﬂﬂstuﬂ’]uﬂq‘ist‘ﬁ‘ixu‘LI‘]J@‘L!T‘I@‘LILﬁﬂ

1 1 '
av A

WHHN13BeugpeInalies Al Avazneuivrenenisiseiiddn waziumaualunisimugUuuunis
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TANITELUIAYTUINITUNIAR (LD TWANTIINAUNITEEUTULLANNY B TINTINEZNTAMTISBNLUY

yd ! a a
NN N e R B B Yy

4.3 nMsAMENEaNLUL

suriusnAnfiddnunfaniidmsunisstynalnfiiedanisBong WesannauAadeenuuy
dhuuneAefiauadnsinidenladug asneassandnnsaalnudun s9nnisun adymestaduszunnas
AHANETETIA (Goldschmidt & Rodgers, 2013) san{Ufsmanaaasiuinuzn1aEeuglurnasuil 21 finas
N udinBen manzandmsunta s iinnsdnnsdengdmiurinEeussdudazanfnu Saduied
Eunszfedanlinmadong AiuainisdnnadeusinenalssgnalsnnsAndeeanuuudadudefidndu
aanAaesil Kleinsmann et al. (2017) TabiusAnfieadunsAndeeanuuan Wknszuasnnsiidndnlunns
Wy ans R ANENan TR eRTARiRnT T TnengansadnfianasnnsBangaaanInE An
@eoanuunlnemlnin Geuduguanan Wemsuaussnannsdniulunistsdintummasssd 21 uazin
finuzAndanaondinuninEes
5. 35A13KN15398 (Research Methodology)

MMIANARNITATEAS 9 [ANNTEBNULLNTTIS2 LAz WMWY (Research and Development Design) &4 &

ad ° a a v ! a a o/ dgl
Qﬁﬂ"l‘iﬂ"lLuuﬂq‘i’]@%ﬂm\‘iﬂﬂﬂﬁju 4 528 HINYRTLBHAAIU

5.1 szt 1 (Research : R1)

meAdeluazesd 11 gefnenanmifagiuuazaanssnsdninlunsimuinusnnsAn@eesnuuy
vaeinideulufiuininnssunisdneinianziuan Tnedmuaszanadmingesainladenludeds
dstnanmanioui nnaAnedsenAnuantqauys Saman 15 Tsaiden s9ueds 220 Au waziinuangy
fapgnaiiusindanduioandnunin 4 Smm 140 au TnslABnisquuuuuNngy (Cluster Random Sampling)
Welnlnngusessiiiufuensazrnassmanzas wassdladilylunsidaudiu uwnaanaiunina
AULaEHI4AN 5 92AU (Rating Scale Questionnaire) FIHINTUATHNTOUUNIAALA BT U N HEN19AME S
BEALUL U5ENaUA%Y 9119w 2 aew 598VaaN 30 18 Taun aeufl 1 seyavn[UresyReuILURDUANH WAy
paudl 2 uwnasLaMAgITUanInTaguuaz AR aIn1sT N TN T RUInEE s AR anLLUYDS
sindeu Tnednunzaadanuinuuisnpsiaamissinman 5 s2iu sonseiiiniiqa (5) aesiiga (1)
LULRBUANHAINAN [ASUNIaRTITRaUATNHITiBATBIianT (Content Validity) Tasnideameaydauasn 5 A
wuaAFalAasEaAAaes (10C) Wil 1.00 199 uamITLULFeUnHSAnsaanaaasiUingUssaInYeq
n9AdaTuaziuge anmindelmiuuusaunmlinaaessiunganisesiddnsuslnafesdungudaes
uazALAgIEAnIAIAE as W (Reliabiity) Tne T gmaduyszan3 upannrasAsanUAA (Cronbach’s Alpha
Coefficient) WuAE AWMU 0.96 LLﬂﬂGdﬁLﬂ%ﬂxﬁﬁ@ﬁﬂ’MNL%@ﬁu?uizﬁuq\'isfuﬂﬂiLﬁUﬁ’JU‘TJN‘ZIyﬂH@ annsia
FfiunisUszaniuaamAnutung udasng 3 uasingUaraenrasnisdde uazsuiuniauan
wuusauan A LTnEsungui 081991491 140 AL WIBNTIBF AR NITRBLLULAUNHEE N ALY

aninsIsIHLLLAsUaNnAUANR e [UAnszeeya TnalyafifiBenssomn Taun Areds (Mean) uas
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AuLdeNLUNNIR93M (Standard Deviation) FININNTALAT 1A AR INAB9N1991T1 (PNI Modified) e 1%

inayaiugtunisimmnguuunisdanisBeug uszezdnlyl

5.2 ‘szﬂzﬁ 2 (Development: D1)

nsAdeluszesd 2 § yeilnssiasdiassiesalssnauees UIUNSTANNsBeug [mesAng
SANAUABNNTREULLLANY IR RUASNTINEzN1TARBInanILLYasinE s nAnEn el ui ninngex
nafnenanzdusn TrelaAnunissinaay lonans nqul weAn uazswddeilifsagassuniadnnis
BanugBauinngsH NITRBHLIUAKY N1SAMBIEBNILL UATNIWAMNZULLLNIINISANEY Ta3anAnHT
AnidEaey 10 AUTAARDNLLLLANZ9 (Purposive Sampling) BefiansamiiRuiugBaameyammangss n1g
FAnMaiaeng iBsennuu vioaudnnasunisniained fdazaunisoiludennan 10 1 uazlnasmudod
aonsuTu9AEng idsedlefily lrun LULALASITAEBNETS (Document Analysis Form) WRZWULANAH0IA
TA598319 (Semi-Structured Interview) 1fi 9590598 AN AATIEIANT 1Y 1B 8291y N19LATIZN T D44
FufiunisnaedsiBailant (Content Andlysis) Sannamnyuoys aglanszdIAny uazdsiaazraanaiy

i % = ‘T c A ! o an ¥ !
ﬂ\iﬂﬂ‘jZﬂ@U‘ﬂlﬂdgﬂLLUUﬂ’]‘i‘V@ﬂ’]‘iL‘iﬂug "m‘i_l@‘iLumﬂNﬁQNﬂU’Jﬁﬂﬁ‘jﬂﬂuLmUﬂu‘W‘LI’rJ%JNLiju‘ix‘i_l‘u

5.3 szaizdl 3 (Research: R2)

nsadetuszesd 3 1 goimunuazasiereuunmesgluLLINsdANIsEeus ruesAnasasiy
ABNNTROUULLANY (ACRPAI Model) limasiasayinuynisAniBsaanuuuresinGenssdussendnun Tned
nausesnuindeniuisenAnundn 4 Taedawmasdasnifin saam 40 au iedesdedilaluniaide
Ua2naUATY (1) WHNNSTANTSEEUIRAMHTULLL ACRPAI Model §114a% 8 Wik 998 16 dalis eflmndaiinany
FBARRDY (I0C) BE3E1919 0.80-1.00 (2) WILAPKAFHGNENINMTBEuULLLST 4 Faiden daam 30 18 &
ANANEINNIEDYTENIN 0.40-0.75 ANSIHIAFIUHNALTEMIN 0.30-0.70 fanaaaidiasiumadiy 0.89 (3)
wuudAvinEznnsAnBeenuUL WwLNIRTaTHNMAY 5 EAU 119w 28 98 ATELAGH 4 A1 (AN AN
1nTas 85 (Empathy) NN3A3I9AIFAULIAR (Ideation) NI AUIABLLY (Prototyping) WALANTNATBLUAY
1511194 (Testing) A1 10C 5231919 0.80-1.00 HAArNIER RN 0.92 uas (4) LuugaLnIATINAela
yossinFen daau 15 28 Sapaaidesunidy 0.90 Taewrdasfiannatiulanunisnsesaunanaiiesnsy
@alovnlaeyBuamadisam 5 1 uwaslndunissulqun imuesianausznousiinaass Tadunquaii
sosdafuinieniddnuosTnafestungudaanins aman 30 A nantanaasslaiadasdaiunganinges
wuan raasdafinniudaien wsnsaniuasAUKEeN LaraENI0s NN ANLAN I BeEEulaR Bniiean
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5.4 szﬂzﬁ 4 (Development: D2)
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’iﬂLLuﬂﬁy@N@U (Discrimination Index) LmewL%mflljuﬂmmémﬁﬁﬁy'm Cronbach’s Alpha ﬂﬁ’ﬁl,ﬂ’ﬁﬁxﬁ‘ilymiﬂsf%
A0F t-test Il@IAHUTBUNAAZLHUNDHUAAIMARDY WIDHTIAATIETANRALLAZ AT BN

WerszifiuaaufanalazesiniBaunanisBeugauguiuy ACRPAI Model

6. WaN15398 (Results)
AINAHUIUAZANEINATBIFUUULNITIANTITIT BN ACRPAI ATNWHIA A (LD IANATINTUNITEDU
UL AN LTI AaYIN BN TAABNAaNUUUTEINN B e s NANEN AL ANTINNITANEINT AR THAN Y
= o/ dgl
FIUALDLARITS
v
6.1 Namsﬁnmﬂmwﬂ’@qummzmmmmmsfmLﬁusfum‘swmmwnmm‘sﬁmL%\m@mmummum‘%ﬂu
P Y o
TRARTUIRNSTTHANSANEINTARZ TR

NANNSI98 WAASAY Table 1.

Table 1. The Results of the Study on the Current Conditions and the Essential Needs for Developing Design

Thinking Skills
Current Desired
List of Items State Interpretation State Interpretation ~ PNI
N = 140 N= 140
X  S.D. X  S.D.
1. Knowledge and 279 0.15 Moderate 452  0.06 Highest 0.62
understanding of Design
Thinking
2. Design Thinking skills 3.23 0.08 Moderate 4.4 0.06 High 0.36
3. Learning management 259 0.21 Moderate 4.45 0.04 High 0.73
processes and teacher support
4. Learning environment and 3.37 0.5 Moderate 4.47 0.1 High 0.33
institutional participation
Total 299 0.15 Moderate 4.46 0.69 High 0.51

910 Table 1. wuan annTaqinssinBeuluiinuiinianssunisiineiniansiuan Tnaninsane iy
FAUUIMNANN (X = 2.99, S.D. = 0.15) WazAINABINTT e NTaney (WssAUNIN (X = 4.46, S.D. = 0.69)
TnganiznszuaunsdanisiBausuaznsaduayuaInagdeilannuneinsgeiige (PNI = 0.73) aznanil

ArnsuinlunisdnfanssnnisBengiiiuszuuuaslnsunisaiuanuainageanieseds
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ANANZIUAN

NANNSI9EWAASAY Table 2-3.

Table 2. The Results of the Analysis and Synthesis of the Components of the Cybernetic Learning Management

Model Combined with the Discovery Reaching Method

Theoretical Analysis/
Key Components
Related Frameworks

Synthesized Key Points

1. Principles » Cybernetics Theory « Interactive and self-requlating learning systems.
« Constructivism » Emphasis on adaptive learning and reflection to
« Feedback Systems enhance students' conceptual understanding.
2. Learning « Bloom’s Taxonomy of « Students gain the ability to systematically and
Objectives Learning creatively analyze, design, test, and evaluate
« Design Thinking alternatives.
« Focus on competencies in analytical thinking,
problem-solving, and innovation creation.
3. Content « Real-world problem-based * Real-world situations linked to the community or

content

« Interdisciplinary learning

social context of the learners.
« Integrated content from multiple disciplines

related to Design Thinking.

4. Learning Process  Cybernetic Process (Input,
Process, Feedback, Output)
« Discovery Learning stages
« Design Thinking Process

(Empathize, Define, Ideate,

Prototype, Test)

A 6-step iterative learning process: Analysis,
Discovery, Experimentation, Prototyping,
Evaluation, and Improvement.

« Student-centered learning approach aimed at

developing systemic skills and creativity.

5. Measurement and e Authentic Assessment

Evaluation e Formative and Summative
Evaluation

« Rubric Scoring

« Evaluation of both process and product, covering
skills in thinking, communication, prototyping, and

presentation.

» Competency-based and behavioral assessment

throughout the entire learning cycle.

911 Toble 2. Wuan asAUsznaU AU AATiaNaaIn1sadn (PN Modified) 1iuuan uansile

Anaiuluniswamn Tngaunszuaunisdanisidans wazn1saiuayuanAsHAIANABINISgIgA
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o

Wae819159aU i Hanairsnendanana i (Wl duuuamistunnsdndsuaandidny e
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Table 3. Results of In-Depth Interviews with Secondary School Teachers who are Experts in Innovative Learning

Management to Enhance Design Thinking Skills.

Component Details
1. Principles of Innovation Focus on creating an environment that fosters analytical thinking,
Learning Management creativity, and systemic problem-solving to train students in the Design

Thinking process.

2. Learning Objectives Establish clear objectives covering knowledge, skills, and attitudes,
aligned with Design Thinking skills for practical application in real-world

situations.

3. Learning Content Emphasize content linked to real-world contexts that promotes problem-
solving and innovation, utilizing diverse and modemn learning media and

materials.

4. Learning Process Utilize participatory activities such as experimentation, planning,

prototyping, and evaluation to stimulate deep learning and build student

confidence.
5. Measurement and Apply various assessment methods, focusing on both the process and the
Evaluation outcome to comprehensively cover all aspects of Design Thinking skills.

910 Table 3. WU HANNTANNTHBIANTUATHEDUITALNBENANEIADNUANE AR AMNITY I YA
o = g 'Y A ! a o a ¥ ¥ o o A 'Y
nM3TAnN1sEeugIBaudanssiilesaadminurnisAndeaanuuy Inaagn aaulnauaAgyi ey
9AYITNBUAYHE 1) NANNITTANITIEEUTIBINTANGIN 2) TAqUsTaIAnIsiEeNg 3) Heninaiieug 4)
o A v o A 3 ° v dI v v !
N3YUINN199ANTSIE NS wars) n1adauarlszifiuna anniwineyad i lrdseneunissnegUuuunis
o a ‘T cooa ! o Al > Aa ! o o a o A &
FANN5EEUS [BUBIMANFIINALUITNNTREULLLANNLTIRABNITARUYINEE NS ARENE BNLL L BINN 81U
TspnAnEn lNTIndanssunIsAneInARyIuan
6.3 N@msﬁ’wmmzmsq@muQmmwwmgﬂu,1.|1_|mfiéi'mmﬂ%ﬂugfmu'asmﬁﬂmmﬁuﬁ%’msﬂauuuu
> 4 1 a o v o o Gf & A o
ARNLIRaRILEENINEE NSRRI aNLULaINNIFau saN AN Y (uNRAIvIRnssuNIsANEIMA
AzIUAN
v v a L4 a o v aa b4 dl ] P
6.3.1 NamswmmgﬂLu_lum‘mmmsLiﬂugfmummmnmquﬂmﬁm‘saﬂmmumuwumammﬁ%uwﬂm
a o o o & A o Y
asAmdseanuuuzasinGeuiseaAnun i uivinnssunsAneinanziunn

WAN1TI9Y A9 Figure 2-3.
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Figure 2. Components of the ACRPAI Learning Management Model

Plan

A Fumsiiasesi (Analysis: A)

e ¥
L ee

NTUIUNIT

5 CHID

Act
s - 2
IANITIUUS

¥
eﬂumsmmuﬂumm (Presentation: P)

.
e ARNI5IANAZUSEIHNNA (Assessment: A)

z v
a AUNITIHLUUNIHIANTSH (Innovation dissemination: 1)
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Figure 3. Components of the Learning Management Process Based on the ACRPAI Model

970 Figure 2-3. WU31 MaRAMIFULLLIMNTI AN ens [uasminasaniUAs n1srauuuL AW
WU Usznauaasasmlsznauddny 5 au Taun nannis iquszaen Wam nszuauntg dannsEeug
uazmadnuazsufinsa Taadnfiunisnianssuaunisdaniadoug 6 dunes Bena1 ACRPAI Model Taun
?lgum‘ﬁm‘m:ﬁ (Analysis: A) ilguﬂ’l‘m‘;‘lﬂx‘ifn’yumu (Creation: C) ilguﬂ’l‘mﬂﬂﬂugmmu (Prototype Testing: R) °Z|3u
N19HILEHBNAIIY (Presentation: P) 41153 ALAZUTZIAUNA (Assessment: A) 4 HATTIHEUNT WTRNTTH

(Innovation Dissemination: )

6.3.2 NamimswaauqmmwmwmmmmmgﬂLn.n.lmsé’@mst‘%ﬂué?mummﬁnmquﬁ'u%%ms

¥ o ! a a v o £ & A o
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Table 4. Results of the Quality and Suitability Assessment of the Cybernetic Learning Management Model
Combined with the Discovery Teaching Method

List of Items X SD. Suitability Level
1. Components of the learning management process 4.87 0.23 Highest
2. Principles and structural design of the model 4.65 0.51 Highest
3. Learners' academic achievement 4.5 0.54 Highest
4. Systematic learner development 4.56 0.45 Highest
Total 4.64 0.43 Highest

970 Table 4. WL HANTTATITRBLATNINANHNNICANYDIFL LLuum'ﬁf%’@miL%ﬂugL%@fﬁmumLw?mﬂ
FANAUAT NI ROBUULANNLLA B RIS NV NHEN19AABIDBNLULTEIENE BT s N AN TR W NI AN g9
nsfnEnmeniuan Tagnwsanegusedunnniige (X = 4.64, S.D. = 0.43)

v 4 o v A ¥ 1 ' o
6.4 Nam‘ffﬁgﬂu,u1.|m‘mﬂmﬂ’%ﬂugfmummﬁﬂmwnuqﬁmsﬂammuﬂuwuLﬁ@mm%uwmsz n15
AMZIDaNLULPBIN NS aRN Y NANET A RTINTANsSHANSANEINI AR THAN

a 4 o Qr a ) o ) d| v o a v
6.4.1 Nﬂﬂ’Ti’JLﬂ‘i"lz‘VlN@NNi]‘l/lﬁ‘l’l’lx‘lﬂ”l‘il,i?.lu'zlﬂx‘lﬂqa-lﬁl’J@El’TxWI?‘DE‘IJLLUUﬂ’T‘S’Qﬁﬂ’]‘SL‘SEI%ﬁLL‘UU ACRPAI

! a o o
NBURLIHULLASHRAILITE N

NANTSITLWAPNAS Table 5.

Table 5. Results of the Analysis of the Learning Achievement of the Sample Group Using the ACRPAI Learning

Management Model Before and After Instruction

Experimental Group N Pre-test Post-test t Sig.
X SD. X SD.
Experimental Group 35 9.97 2.41 16.31 1.54 15.71 <.01*

*Note: Significant at the .01 level.

317 Table 5. WU21 91NNITALATIZANATHGNE N19N193 auaengusaeaelaalrgUuuunisda
N338uUUL ACRPAI Model nanBanuaznasiBew InanadnnyanienisBewesinguiaas1emnas Beugonan
! a ! A o/ ° o/ Qadl o/
nauEeY saNIded Ay 9aliiiszAy .01
a L - o a ' o f v o ~ [
6.4.2 NaMFAATIEAINEzNsAMEsEsnuUL2aInEaunaNiIeewlne lrsUuuunsannsEeus
WU ACRPAI Model NBWITHHUASNRILTHN

NANTSITYLAPNAS Table 6.
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Table 6. Results of the Analysis of the Design Thinking Skills of the Sample Group Using the ACRPAI Learning

Management Model Before and After Instruction

Pre-test Post-test
Design Thinking Skills - - t Sig. d
X S.D. X S.D.

1. Empathizing with current problems 1.97 0.66 3.45 0.50 11.83 <.01* 2.71

2. Defining the problem 1.57 0.50 3.25 0.44 17.11 <.01*  3.61
3. |deating (Brainstorming) 1.85 0.64 3.45 0.50 12.22 <01* 263
4. |dea selection and development 1.31 0.47 3.54 0.50 18.03  <.01* 471
5. Prototyping 1.40 0.49 3.60 0.49 16.32 <.01*  4.47
6. Testing and Iteration 1.60 0.49 3.71 0.45 19.81 <.01* 455
7. Communicating ideas 2.57 0.23 3.60 0.49 1494 < 01* 232
8. Collaboration 2.25 0.70 4.00 0.00 14.71 <.01*  3.51

Total 1.73 0.53 3.58 0.47 38.35 <.01* 3.38

*Note: Significant at the .01 level.

a1 Tdble 6. WU VinwznsAnBeasnuULaIngusiaesalaelagUuuUNsdANTsBeauguuy ACRPAI
Model neuEauuaznaszeu Inainyzn1sAn@ensnuuunasiEeugenainewBen saneiiadAmynieadiad
3610 .01
] v o o 'odal @ a ¥ Y <
6.4.3 NANTANEIAINAINE lazanini3annguAaen il Aan159AN1St38WS ACRPAI Model fTLLADAT
fifimiue (X = 3.50)

NANNSITLLAFNAS Table 7.

Table 7. Results of the Study on the Sample Group’s Satisfaction with the ACRPAI Learning Management Model
Compared with the Specified Criterion (X = 3.50)

List of Items Suitability Level

x SD. t Sig.

1. Learning Objectives 4.58 0.49 12.99 <.01*
2. Instructors 4.55 0.52 11.91 <.01*
3. Course Content 4.56 0.59 10.52 <.01*
4. Learning Activities 4.44 0.71 7.85 <.01*
5. Design Thinking Skills 4.44 0.72 7.70 <.01*
6. Learning Evaluation 4.49 0.62 9.42 <.01*
7. Instructional Media, Equipment, and Facilities 4.52 0.62 9.80 <.01*
Total 4.52 0.54 11.18 <.01*

*Note: Significant at the .01 level.
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91N Table 7. Wua1 waN193ATIERAE RN laraengusiaasnei inans9An19 53 auguuL ACRPAI
Model funasmdisiarua (X = 3.50) lnangusiaeseiinanitonalananisdnnisBauguuy ACRPAI Model N
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AN BIRANUANANBYNHIRF AN INFTATNITEAL .01

7. ®5Unan15398 (Conclusion)
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8. afiUs1unan1siay (Discussion)
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Abstract

This study aimed to develop place-based community learning activities integrating local wisdom related to
Mak Mao and Pon Yang Kham beef cattle with digital projects for upper secondary students, in order to enhance
their digital innovator competencies and to examine supporting factors and obstacles in implementing the activities.
The activities were conducted over a six-week period, totaling 12 hours, through the integration of Place-Based
Learning, Project-Based Learning, and the Design Thinking process with digital technologies. The sample consisted
of 30 upper secondary students selected through purposive sampling. The findings indicated that the developed
activities were appropriate to both student and community contexts, and effectively integrated local knowledge of
indigenous plants and livestock into the development of digital innovations addressing real community problems in
a systematic manner. As a result, students demonstrated statistically significant improvement across all five
dimensions of digital innovator competencies (p < .001). The overall competency score increased from 2.43 to
4.24 out of b, reflecting a very large effect size (Cohen's d = 3.49). The three dimensions showing the greatest
improvement were social and community responsibility (d = 3.21), collaboration and communication (d = 3.04),
and design thinking (d = 2.89), respectively. Key supporting factors included strong community collaboration, the
relevance of local wisdom to student learning, and institutional support from the school, while major obstacles
involved time constraints and limitations in technological infrastructure. Overall, the results suggest that place-
based community learning integrated with digital projects is a highly effective approach for enhancing digital

innovator competencies among upper secondary students.

Keywords: Place-Based Community Learning, Digital Projects, Digital Innovator Competencies
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1. UK (Introduction)
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3.4 nSzUIUNISAALZNAANULUL (Design Thinking)

naztaumaAndssanuuuiiuummsnisuntifviunnsantayuas s unesnsdngs v llgnas
s lrgiufiassassauazmouland auaasnisfiuneds lnetsznauacs 5 funeundn de nsenlala
uaz1anla (Empathize) n13rinmuntlaywn (Define) N1955ANAINAR (Idedte) NNTHNI 1AL (Prototype) UAY
nnsnAsay (Test) (Brown, 2008) MfinsruannnsAnBeeaniuuazmaeimuinEnsunTgmuazanas
aa19nsan npgnsiiarananin Taaannzilondelavinamiumneaslugue 1w meesniuuninnesy
AATAR B IEENNN AR ARARADIANNNINNT BN aREMILBLNARSIRDNsTant Tty g Tnueng
fn sinwznisAnBesanuuudedwinurdiAyeminnatuanasssd 21 AgoalngFenannnsnszyigm
ARATIEL uaR BN laflwsnzasila
3.5 nsauinuzARIsTudl 21 uazanssau AT

yinuzAnasaui 21 ingarasadsamnsafiduiudmsvaandnialulangalnu munseuaes
Battelle for Kids (2023) U’i:ﬁﬂm_lﬂy'mﬁ/ﬂwzﬂ’ﬁL%ﬂu{u@:uﬁ/ﬁm‘ﬁﬁ&l (4Cs: Critical Thinking, Communication,
Collaboration, Creativity) sinszansawme 49 uazmalulad wazinuz23nuazen@n Globdl Partnership for
Education (2020) taBsananssmuAavianasnalilnanainistrmaluladifuedasilo unnssasiadn g @on
ArmATzn 8a19839A waztrmalnladesnedanaiuaciinnduAneey mavmwanssauzuinnafaa
nilasssmiiysonnnsgityamesiudans by Eeulnintwinusmandodunigasamsng wu n1sly
ANNAREINETIA IHN1TDBNUULNTRNTTH N1avienaanfiudniia nisdaamatuguys uazniaAnaaned
Araniteanfionnloyniviesds
4.6 WHIRAIRNTTNNIRIANIAZNNTBYENENI AN TR TTH

33nnF98M19daAs (Social Innovation) unszLaunsasLazshiuns sl e seuaus Ay
paInnansisaLazun (it dsanesnefiuasansninannnamadaniifioy Tnemuniainlaudunasng

Andauaznisfiaausanaene (Grenni et dl., 2020) lawsuwIRnns lamaluladfaiaioasaBuaoudu
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5998 NINALATEEY uaznseyinEnsansiamnesas Tnseniznistsnahdadtuniadusne weuns
uazaasy AN Tug ATy masiin wu naimuguaayafaviaif gt ez Tagulnmenasi
1983198 paoulalA aUsEEN NS WEpn T mUILNaAaTun1sAaInDanlan vase?l Children's
Environmental Literacy Foundation (2020) #1nnsesnuuumdnnssniiiayimiugnsnansuasdildaiunmg
Tamsaanazlasunnseensuuaslsematgenan fnuneimmnlassuRaiadmesinsasnuunson (Co-

Design) fiuguaniile ninnssuaaulanganunesnisiiuneds

4. NSBULRIAMNIWIFY (Conceptual Framework)

v
ar

NTBUUHIAAYBINITATASIHUARIsaTI Figure 1.

DINYIUAQFNSUDUNISASIVASSA u3anssuna:waawsgavau
(Preparation & Design Process) (Innovation & Impact)

5 sunuuusanssullaguyusu
!

s:uuUSKISSaNIs:
naguasadaniswisy

0

Prototype / INUGSHADARDASSH . Msdoaisnisriovinied;

,1 ) Fovadiideidumvriovined
(;'g\ ) ' 1Bo3uuSSSY

Empathize
Y\ N
TN : ) 2 & ‘\t" e

Kunimas! Tnuu
(|ng1un1slszlu9

17a1] U'IﬂuSI.ITKLl WSBUIWUI{HFI'I
TRidSadBnsnAugu TRwaatrinovAU

Figure 1. Conceptual Framework

9 Figure 1. v1nAdei lndainsnzimdnnnadndty 4 Uszmasneanuuugluuunisdnnisdeugiiyson
nsfiuagraiduszuy Trun (1) Place-Based Learning Tﬁ”qﬁﬂiyfgmmmﬁqLL@zTﬂﬂu‘[wumaﬁﬁLﬁugmm‘j
B A DA AN BLAZ AN NS URATELADNEITY (Smith, 2017) (2) Project-Based Learning s i3
Wl Rava Sasnetonasuuianssnfizaaaemallad i Bules weUnfadu sae Dashboard
L‘ﬁlﬂLLﬁlﬂiywﬁﬁNﬁuﬂi;NLﬁugﬂﬁ‘j‘m (Miller & Krajcik, 2019;0ttervig, n.d.) (3) Design Thinking T%Iﬂ‘izuqumi 5
°Z|3u (Empathize-Define—Ideate—Prototype-Test) Wnunsaumilnfiansss (Brown, 2008) uaz (4) Digital Tools
‘uiimmiw@mﬂizmumﬁugfmzﬁmgwLLmLNmLW%uﬁmﬂiiM%wu (Haleem et al., 2022) N1513WIN3

VI\‘l 4 @\‘1ﬂﬂ‘jwﬂﬂuum‘wwmﬂmﬁﬂuvmmm“ [ARe) muﬂmm‘mu

5. 35anlun15398 (Research Methodology)
5.1 gUuUUN19398 (Research Design)
N334 A9 UN19ATUULUNANH AW (Mixed-Methods Research) finuangann1siqeiBadfjifinig

wuuH a1 (Participatory Action Research: PAR) Wa¥N19398 LAWMW1 (Research and Development: R&D)
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\WassnuUL Wamn uazlsziiunaianssnnisBeuggmgrsideiuiinasgidy oy msnnuenuasTagulnuens

Arsaniulassmiana lngsyasBuasuanssoueninnsfaiareinBaussiudsanfAnuinaulany N5t

'
o

757 %JLL‘LJ‘LINNNNNﬁu“mﬂ?‘iﬂufgﬂymd@ﬁﬂ‘j’rﬂUﬂQNﬁg\‘lL%\ﬁﬁﬂ (ﬁhu"rjym;ml,%\a@mmw) LAZIBININY (&huﬂymjm%q
UaNIDW) Tﬁmmﬁé’ﬁL%mg‘jﬁ’ﬁmiLLuuﬁ@iquéquffJﬂTﬁﬁﬂL%ﬂu Aq Lmzﬁmuﬁﬁquéqﬂunﬂﬁgum@uﬂmmﬁfr«?ﬂ
fauansaiazidmn nseenuuufenasy TUanienslssifunauasaenauniadoug aaun1aidouas
Wannaginaananianfenssuazrsasiianiadeusifssansnmuasmmnzanduuiumasiui Ty
NUNTTIAUNIAERNLLY NaesTs U505 uaztlszifiunaesnadusuy

5.2 ﬂiz‘ﬂ"]ﬂ‘stmzﬂéuﬁqfﬂﬁw (Population and Sample)

Uszrnnslunistdensod Taun dndeussdudsendnuinautans Tssdenluspdunadesanauns
Favdnanauns Tidanufaaesdulsungueniigfiyguisetumnnsnuadlagulnensd ngudaosng
Tunn9ade Toaun ngudnesnstunsads Taun sindeuiuisenfnudd 515 TaaBauanaseingiygs sune
Wessnanas Sminanauns dauan 30 au Sadunasdeuidusundenlssiugmitgfvyyufsadu
sanuaz TaguTnuenadn uazagyaenfifssaastunisdnfiansss 9109 5 an s9amaan 35 an Tnaly
AR nNaRAABNLULIANZa9 (Purposive Sampling) Tunnadewdt 2 dnsinun 2568 m‘zﬁ’mﬁ@ﬂﬂ@juﬁqaﬁw
fasninanaudnuniinonaaasfunIadeus iudun wannmauazlagulnnensdn” Taaduwindeuis
pananlalugRiyamesdiu facnsmaenlunstamaluladfaa uasasnsaunfpasiidnnsignmsan
wnazasslagulnugnsdla senanffsfasanmnsaiastalunisimnsalasenisuacanaisnanty
nnaaEneulayn) AINNABINTT uaAnanTWIasgNTL RN IzaN Y9l nqudapsneEanyfianla
el Taun inunsnagUgnmsnnisn giasslagnuensdn gingurs uasgisznaunisfifeanes
ielnasnsaysannagRaygyvestiuandunisdes
5.3 \n3asflafitylun1s348 (Research Instruments)

wassdafilrtunisidandsiuuseaniu 2 ngu del

1. wansdefilylunnsdnfansanniadeug

1) uunsdRRanTINNNs @y srazinan 6 diam (12 Fals) ssnuuuTreysannisgRtaan
prnauazlagulnugnedn nszuann1sAnBeaanuuy (Design Thinking) uaznisvinlasssnuaaa Tag
wusilndupauniadeugfidnian dsunniadiaaeguu nansizlayyn nsesnuunlegdu niemmn
AULLY NINARDUALLHTY UAZATTHLALENAITY UHHNNFTARTNTINAINA1 AT N1 9999 aLAIH
wsnzanlagyBeamay 3 v Toun gdsamaannnisdanis@euggnase gdsmanumalnladaaia
N19nsAnE uazK e atumdngaauaznisaeustAUisenAnen Tnefadriacuaanaaes (10C)
Wiy 0.89 Bagenaninauniirdmiun (10C > 0.67)

2) \raesilaRaiadilslufanssn Usynaunae Google Earth (@137977) Padlet uaz Miro (5zax
aNBILAZUANIAEUAYHAR) Canva WA Google Slides (DanULLABLAILEHENAIM) Tinkercad (85714THIAR
5 1) Google Sites (731943 UT) Google Forms (15 U2 By ALATUFLLAWNR) WaAZ Google Meet/Zoom (L7
anulanuaziniae)

2. \paasflaftaiunnsifiusausanTaNa
Y
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1) nuudainangAingssnns@eng (Observation Form) Tnifureyaiitemauingussasnand 2 Tog
ffufinngAnsasnisdeugensindonesnaduszuy asouaguniafiaousanlufianssn nafelAaziuas
WATEYMY NSUARIDBNNNAITHAAFT19ET3A N19vinenadniin nszuannisufinenlasen uazns
uarsaendvandinsuRnreusesL

2) wndnnHoivlASIET19 (Semi-Structured Interview) TifiLnayaiensUngUszasRand 3
Tnaifiureyaidednann 3 nquidinung Aa Wnideu agyaaw wazy fanlaanudsTugmou Waaznau
UszaunnsainisiBesng Taduminam auasen uazaalaauszanIaimm

3) nubUaziRuanTInuednnafana (Digital Innovator Competency Assessment) T%Lﬁuﬂymdmﬁ@
paudnquszasared 2 Tasdnanssauzdnnasaa 5 am Taun (1) naAndeeanuuy (2) n1sundaminos
wATWTAEATVA (3) nM3aanauinnasuAimia (4) nainensasiuuan1adoas uaz (5) andfinsuRnzeune
guanuazdonn Tnalannmsinuuy Likert Scale 5 52 uuLUszRnAanannlnsun1snsIaseunasfiesnsy
@alovn (Content Validity) Tnedeamay 3 nmugmisiuiufinsseaanununisdniansas a1 10C wAr
0.87 Bagananasmiiinyun (10C > 0.67)

4) ionansuaznasnilasssm@aia (Digial Artifacts) Tfuseyaiiianeuinguszasnzedi 2 Ta
iunAngIuanInan1sBeLguaTAMNAINTa TN sRsauinnsay Taun Fulen dedulvinsnfin Dashboord
LEUNALAT WarReszIndiLERAVATIINEeimnan
5.4 TURBNANSANANNNTI4E (Research Procedures)

nasinnTAdauLsennidy 4 szezndn el

svesil 1 namInAansInIaEeug (reudnglarasnead 1) Anunudungasuasn Rt
sniiazlag e AATIERANHNADINIIIFNIALENYY DNILULHUNITIARYNTIN 6 FAm
waziluTngBuamey 3 iunsaasauAnEwRnzan (0C = 0.89) nausiiulyess

azazdl 2 nadpfiansanniaiden (reudnguarasrned 2) Adun19dARaNTINATN LT
ﬁ’@umf‘ﬁ,u T@ﬂsf%ﬂ‘ﬁzuaum’ﬁ Design Thinking 5 %gu mquﬁ/u Project-Based Learning &iﬁﬂ%ﬁﬁ%@ﬁﬂ%u AR
oy senuu uasimmnauuunlasssmpava Tnsagiamnfidugdmasauazaan (Fadilitaon)

azazdl 3 nManeaeuuaUsulsslassy (reudnguazasAred 2) gideuinTasssuAasiald
nanaslsadatugamm Suraianauny uazlsulgnatetsmaiios aniuussinanssausiansfaa
NEULATVAINITINTANTTH

srasdl 4 MaUsnfinnauazaql (AEUARUSTAIATET 3) S9UTIHTEYATINULUANATHOIT
TrssransuazuuUdnangAnasy AnmzidaduaiuanuaraUassn daniiauonauLazazIaunia
Bengsamiugam uazagUteiausuiionsimun uomas
5.5 LLNuﬂﬁsﬁﬂﬁ@ﬂiiNﬂ’li@ﬂug (Learning Activity Plan)

AanasnnnsBenglaszazionn 6 Fumm dlamiae 2 Falug 9au 12 Falue Taelersum “wmnninuay
TognTnuenadin” iuununansTuniadeng wasysannianssaunisfnideeenuuuandunnsimmn Tasem

o

Favia sneazBaaLaas il Table 1.
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Local Wisdom Main Learning Digital
Week Key Competencies
Focus Activities Tools

1 Mao Berry Wisdom  Explore Mao Berry Google Earth,  Creativity, Design

& Local Ecosystems  plantations and Phon Yang Padlet, Thinking
Kham cattle farms; study Google Forms
community problems and
context.

2 Production Analyze community needs Padlet, Miro, ~ Design Thinking,
Processes & and problems; define the Google Docs Systemic Problem
Cultural Identity digital project challenge. Solving

3 Marketing & Brainstorm and design Canva, Creativity,
Communication digital media/innovations to  Google Slides,  Communication
Challenges of Local  add value to local products.  Miro
Products

4 Using Community Develop digital prototypes Tinkercad, Design Thinking,
Resources for (Websites, Media, Canva, Innovation Creation
Innovation Dashboards). Google Sites

5 Entrepreneurial & Test media/innovations with  Google Forms,  Collaboration,
Farmers' Needs the community; collect Video Problem Solving,

feedback and improve. Recording Community
Consciousness

6 Work Dissemination  Present digital projects to Google Slides,  Communication,

& Impact Creation the community; evaluate Meet/Zoom Collaboration,

competencies and conduct

learning reflection.

Community

Consciousness

e ¥V
5.6 N199LA91ZRVBYA (Data Analysis)

msinazeyauuain 2 Ussan sudnenreseysiiiususam Al

mﬁmmzﬁ{mjm%mmmw (Qualitative Data Analysis) ijm%\a@mmwﬁfhymmmuﬁﬂ INANGANTIH
AN988Ug WIUFNNTEOIANTATIAIN WazEnaaNaIUlATIIUATTA AXiNNNAATIZIANABN1TIATIEN
3B (Content Andlysis) UAZANTALATIZABING IO (Descriptive Analysis) Tnafidunoudad (1) nssasudon
4838 (Data Organization) 99LITIHUALTANHIANY TDHAATNUNGIT HIuAzTsIAuAIATY (2) N5 99a
(Coding) fiMHATHFLAZI ANANADYRANENTIA BN UANTIIHENIANSAATA 5 AT nTzUILANTEENg 11

fauson uazdaseaduay/gUassm (3) N59zgUuuuuan (Pattern and Theme Identification) LA
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ﬂ’]’mﬁﬂﬁu‘gu@:ﬁgﬂLLUUﬁLﬁ@%ﬂ%ﬂTﬂgﬂﬂuﬂ (4) N19%IAIH (Interpretation) ﬂ%ﬁx‘iﬂ’l’m‘lﬂuﬁﬂLL@%%@N@‘U’WWJ@H’N
RIGEUTR TﬂﬂL%ﬂNTHﬂﬁ/ﬂﬂﬁ@ULL%QﬁWLL@xWﬁ]Eﬁ‘ﬁILﬁl?_lfmyﬂ\‘i Laz (5) N19A99I9NBUAINNWILE BB
(Trustworthiness) N14N19A399HBUAINLEA (Triangulation) T@ﬂL‘U%?_I‘LILﬁ?_l‘i_l"ﬁlyﬂéﬁjﬂ@ﬂﬂu%@{ﬂ@l’ms] LAYNI9
m’mﬂ@ﬂm@rﬂyﬂéwﬁ’%’ﬂ (Member Checking)

ﬂ’]‘ﬁmﬁﬁ’];‘:‘ﬁ(ﬂyﬂﬂ ALTIU5 N9 (Quantitative Data Analysis) °Zlym\l@L%GU%Nﬂm‘ﬁIT@y@WﬂLLUU‘iJ‘i“’Lﬁu
ANTIUTNTANTAATE Batsndu 2 A% AUn NBRNITRNTINAANTTH (FUAT 1 NEWENAINTIN) Ua MR
N19119HAANTIN (FUANT 6 MALTEIAUATNTIN) TINTBIATITAEIR (1) BIAT1EiALaRY (Mean) WATEIN
Lﬁ'mmummyu (S.D.) YBIATUUUANTIONI 5 AT TINBUUATNAINITEITINTINTTH (2) NARBUNITUAN
Lmﬂﬂﬁﬂmﬂﬂa@ﬁw Shapiro-Wilk Test naswdanleaamiSsudioy mﬂ"uﬂmumﬁmmmﬂﬂm (0> .05) T
Paired Sample t-test LLﬂx‘iﬁﬁﬂ%@Hﬂ\fﬁﬁm‘iLL@ﬂLL@ﬂﬂﬂm (p < .05) T“ﬁ Wilcoxon Signed-Rank Test W13 \Waas
mmmuﬁ’uﬁ’ﬂwmzﬂy@wLLﬂwmmﬂ@:wT'mﬂ'N (N = 30) (3) AIWIMANIUIRBNENS (Effect Size) Tnele
Cohen'sd Lﬁ@me\mmmmmﬁLﬂ?ﬂlﬂmmmﬁLﬁm%u@%fﬁumjmﬁq@m il ifiasannnisiduasiiiunnsada
BUfTRnsuURaLTnTiAmEanngNfoLLLIaNzas A4 lusergUonsBenalldsazenng unyeaneen
°ammmm'ﬁLﬂﬁlﬂuLLUm“fuu‘%‘ummmiﬁwmp‘;ﬁwmﬁm‘iﬁuﬁﬁﬁiy WAZ (4) HIAUENANITILATIEN 114

sULLUANT IR ANET U B RATEeN lBefUYByn Banmnn

%4
6. WAanN15398 (Results)
ne ¥ . VR o 34 '

m‘mwmmmmuﬂmmﬁwmmﬂ@ﬂﬁym‘zﬁﬂugﬁmﬁmuﬁawuwmmguﬂtyfgmmﬂLMLL@:‘[ﬂﬂqu
TWe19A1991 U T AT INRRTA LAYHANITAMNUIANTIOUS T ANT R aTaslnEaulsanAnEInanlany Tu
fuisneflesanauas Samdnanauas laediauenannIngUsraeANsATer 3 98 Fafl

v v (R4 "

6.1 N@mswmmﬁfamssumsL‘%ﬂuggwqu%m%aﬁuﬁmagﬁmyiymmmmum‘[ﬂqufwumam
sanAUlAssIRAYIA

o a a "t” = a Y oA d e ' .
NRNTINEHHINTNTTHNTTLIE T ﬁﬂLL‘LlU‘VIU’ﬁmqﬂ’]ﬁﬂmﬂﬂmﬂ.ﬂw%\‘mum?J’Jﬂ‘U“WN']ﬂLN’] (Spondiias

U U

Aaa o

Pinnata) el lnsewdniumalulagiavasenadussn Taeduiunnsiiuszemonn 6 dUam damas

v
=K A

2 #alae 39w 12 Fals Aenssuiimmnduianuasianiziiddny Ae ns@onlaeseanag e nnnesiiu

Aaa

2 A (Reudlasuazdadmaiudn) dumalladfava TnaEnannsdaauazyinanuailaudume
Fmuan aenssnisnseitymiuaclana mssenuuumIeun o nnsasnemuunTasessAaia nns
nanaslssmasetugaznounsuazgaen uaznsiiauenas dufunszuannisiiaannassdiundnnis
AnTNasnWUL (Design Thinking) Lmzm‘zﬁ‘ﬂufgl,mﬂﬂ‘j\mu (Project-Based Learning) TeazBuauanall Table 2.

a a YA o & A ! = a Y oA ¥ ° ¥
ﬂ@ﬂi‘ﬁ?ﬂﬂ’]ilﬁﬂu‘ﬁwWGNWI“ZI‘LAN’V@L@% 3 Ug9sn19 Ao (1 ﬂ’]‘ﬁ‘l_lﬁm’m’ﬁﬂﬂﬂliyig”l%@ﬂﬂu 2 A ‘VI’]TW
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?jjL%?_IMLMHWNNL%@NT?N?”W'J’W\‘IW%WHLN@\? (MN’WﬂLN’]) ﬂ‘Uﬂﬂﬂﬁ]’J‘W%ﬂu Tﬂ‘ﬂuiwu?_l’]ﬂﬂ’] THﬁ“’UULﬂEWﬁﬂﬁiN

| '
o °

NI u‘ﬁlﬂﬁ“?jﬂ“ﬁu )ﬂ’]‘i?“ﬁﬂi:ﬁﬂ’l%ﬂq‘iﬁﬂL%\‘iﬂﬂﬂLL‘LI‘LI ‘1/1L‘Huﬂ"l‘im’]T@ﬂ/iy‘V]’]‘V‘Nﬂﬂﬁ“ﬁﬂﬁquuﬂq‘iﬂ"l‘m@‘wuw

aa o

NNﬂ’]‘i&lmm‘H@]‘iﬂ‘iLmtaLﬁﬂ\iTﬂ Lmzﬂq‘m&mﬂﬂm%uﬁ’u;ff“rj\‘mu@%q wae (3) m‘m%mmmﬂﬁmwwmu

Tangigsan Tnelasssmiimmnguasnsait s lomiastunsifinganundndom nisdanisteya uas
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Table 2. Area-Based Community Learning Activities Integrating Mao Berry and Phon Yang Kham Beef Wisdom

with Digital Projects

Local Wisdom Digital Tools Digital Innovator
Week Main Learning Activities Hours
Focus Used Competencies
1 Mao Berry & Phon Study Community Context: Google Earth,  Design Thinking, 2
Yang Kham Beef in  Explore Mao Berry plantations  Padlet, Google  Creativity
Community Context  and cattle farms; study Forms
production processes,
community problems, and
opportunities.
2 Production Analyze Problems & Padlet, Miro, Design Thinking, 2
Processes & Socio-  Opportunities: Evaluate Google Docs Systemic Problem

Cultural Value

methods to preserve and
develop local wisdom; define
the learning challenge for the

project.

Solving

3 Marketing &

Brainstorming: Design digital

Canva, Google

Creativity, Design 2

Communication projects to add value to Mao  Slides, Miro Thinking
Challenges of Local ~ Berry and Phon Yang Kham
Products beef products.
4 Utilizing Community  Digital Prototyping: Develop Tinkercad, Design Thinking, 2

Resources for

digital prototypes such as

Canva, Google

Digital Innovation

Innovation websites, applications, public  Sites Creation
relations media, or
dashboards.
5 Entrepreneurial & Testing & Feedback: Google Forms,  Systemic Problem 2
Farmers' Implement/test the project Padlet, Video  Solving,
Perspectives with farmers and local Recording Collaboration,
entrepreneurs; collect Community
feedback for further Consciousness
improvement.
6 Work Dissemination  Final Presentation: Present Google Slides,  Communication, 2
& Community digital projects to the Zoom/Meet, Collaboration,
Impact community and evaluate Padlet Social

digital innovator

competencies.

Responsibility
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6.2 HANISNAUINNITORSHIANTAIN AL BINNLIY RN FUNANEINDRUNE

1NN UAUANIIOULUIANT ATV ALDINNE Y UNDULAZNAINIFLNFINAINTIN NUIHNEYUTNS

Wannanssouz i nauiidmuesssineu Tnaewizamunisinees nuuunaznisunilgnidessuy 49

AN TN N ANTIS NIRRT LRI ANT AR A IARNT56T 21 TeazBaaLans il Table 3.

Table 3. Results of Digital Innovator Competency Development for Upper Secondary School Students.

Competency Observable Behaviors Digital Tools Used Development Results
Design e Understand problems Google Earth, Padlet,  Systematically applied all 5 stages
Thinking Skills  through interviews with Mao  Miro, Tinkercad, of Design Thinking. Students
Berry farmers and Phon Canva noted: "Talking to the elders who
Yang Kham cattle raisers. grow Mao Berry and raise cattle
» Clearly analyze and define helped us realize the true
problems. problem: the younger generation
* Brainstorm diverse lacks interest and market channels."
solutions.
« Create prototypes and
conduct user testing.
Digital « Clearly identify causes of Miro, Google Docs, Demonstrated systemic thinking
Problem- problems. Canva, Google Sites with holistic solutions, such as
Solving Skills * Analyze connections integrating digital marketing
between various factors. media, online platforms, farm data
* Propose comprehensive management systems, and social
solutions suitable for the media storytelling to add value to
context. local products.
« Use digital technology
creatively to solve problems.
Digital » Propose diverse new ideas  Padlet, Miro, Canva, Progressed from repetitive ideas
Innovation to promote Mao Berry and Tinkercad, Google to diverse, innovative solutions,
Skills Phon Yang Kham beef. Sites such as cattle health monitoring

» Think outside the box with
novel approaches.

» Create unique and original
works.

« Develop practical,

workable solutions.

apps, Mao Berry growth tracking
dashboards, AR filters for cattle
breeds, and educational games on

farming.
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Table 3. Results of Digital Innovator Competency Development for Upper Secondary School Students (Cont.)

Competency Observable Behaviors Digital Tools Used Development Results

Collaboration « Use digital tools for Google Docs, Padlet,  Significant improvement in

and coordination. Google Meet, Google  teamwork; utilized digital tools for

Communication e Share ideas and practice Slides, Canva, Video  collaboration outside of class.

active listening. Recording
» Delegate tasks based on

individual strengths.

» Communicate clearly via

speech, writing, and digital

media presentations.

 Adapt communication style

to the target audience.

Students adapted their language
for different stakeholders
(farmers/experts) and produced
engaging presentations with

graphics and video.

Social and
Community

Responsibility

» Show awareness of the All project tools
importance of local wisdom.

e Demonstrate a sense of

community belonging.

« Desire to use knowledge to

preserve and develop local

heritage.

« Plan for project continuity

and follow-up.

« Align projects with SDGs.

Marked increase in local wisdom
awareness. Students valued Mao
Berry and cattle farming in
economic, cultural, and food
security dimensions. Some groups
planned to continue their projects
post-research for real-world

conservation.
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Table 4. Results of the Comparison Between Pre-activity and Post-activity Digital Innovator Competency Scores.

Competency Pre-test (M+SD) Post-test t p Cohen's d
(M#SD)
1. Design Thinking 2.45+0.68 4.23+0.52 15.42  <.001 2.89
2. Digital Problem-Solving 2.31+0.74 4.15+0.58 14.87 <.001 2.76
3. Digital Innovation Creation 2.18+0.81 4.08+0.61 13.95 <.001 2.61
4. Collaboration and Communication  2.67+0.59 4.31+0.48 16.23 <.001 3.04
5. Community Consciousness 2.52+0.72 4.42+0.46 1718  <.001 3.21
Total Score 2.43+0.58 4.2410.45 18.65 <.001 3.49

Note. n = [Insert Sample Size]; Full score = 5; Cohen's d > 0.8 indicates a large effect size.
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Abstract

This research adimed to investigate the current situation, problems, and obstacles in smartphone application
usage among older adults, and to develop guidelines for enhancing smartphone application skills for the elderly in
Maha Sarakham Province. A qualitative research methodology was employed, collecting data from 30 key
informants comprising 20 elderly club members, 5 club leaders, and 5 community volunteers through in-depth
interviews, participant observation, and focus group discussions. Data were analyzed using content analysis. The
findings revealed that most older adults owned smartphones and primarily used LINE (95%), Facebook (80%),
and banking applications (65%) to maintain relationships with family members and club peers. The elderly
encountered three main categories of challenges: 1) physical and health issues, including visual impairment, hand
tremors, arthritis, hearing loss, and memory decline; 2) skills and knowledge deficits, including lack of
understanding of technical terminology, difficulty memorizing procedures, limited comprehension of basic concepts,
insufficient cybersecurity awareness, and problem-solving skills; and 3) social support limitations, including
restricted assistance from family members, limited practice opportunities, inadequate community support,
inappropriate learning materials, and absence of concrete policies. Based on these findings, the researcher
developed the 5D Model Framework encompassing five core components: 1) DESIGN: three-level curriculum
design; 2) DELIVERY: learner-centered instruction; 3) DEVELOP: development of supporting media and tools; 4)
DIGITAL SUPPORT: establishment of social support systems; and 5) DETERMINE: continuous monitoring and
evaluation. This holistic integrated framework addresses the limitations and needs of older adults across all
dimensions, enabling them to develop digital skills effectively and sustainably.
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4. NSBUUKRIANIINIFY (Conceptual Framework)
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v v P2 o v - 4
aunsanduaslrsylamiannna lulagiava neaeiilssansnnuazssi

Theoretical Framework
- Lifelong Learning
- Technology Acceptance Model (TAM)
- Age-Friendly Design

Situational Study Related Factors
- Usage behavior - Physical ability
- Attitudes toward technology - Basic knowledge
- Problems and obstacles - Social and environmental context
| [
v

Approaches to Developing Smartphone Application Skills
- Curriculum and content
- Teaching methods

- Learning materials and support systems

v

Outcomes
Elderly people can use digital technology effectively,
efficiently, and sustainably.

Figure 1. Research Conceptual Framework for Developing Application Usage Skills among Elderly in Maha-

Sarakham Province

a a v
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1% & X a o . . o ¢ 4
NM9398A59HiINNT398IBIRMNIN (Qualitative Research) fdmguszasaiafneiaaiunisod Joyma

o o i - o < o v ¥ v
FUNIIA UATLAWBUHINNNITTBMHIINEZNS T upUnALduTuann v Inudnsuy geang Turnsun gaang

FINTANNE1TAIN T RTunannIsANIRNITATEIIANA 6 Tunan AT

[ v v
A a a

TUABUN 1 N1FANBUBNTITUATIIHITETLALIIDI YATENUNINITINNTINTIA Y29 UTenauae

wAALATNE N9 ugraey ey HATafgaiungAnssnnistmalulad wwannennsimmine:

a o

Aavia insesiindauazusyiiung wazsuveesngenny iudmdnmmansay asiunsauumufnlunig

DENUULLATEIHDNT9Y
TURDUT 2 N1FINUALSZEINITUALNITRBNNGNK IMIBYANAN KATEAREDNNHE (MIBYANANT U

v

30 aw Tnaledfnisidenuuuienzas wwadn 3 ngu Taun 1) annBnansuygeenyfisieny 60 JTuluazd

3

[7 of 22]



January-April 2026, 2(1), e3161 Academic Innovation Journal Research Article

DOI:10.66854/qi}.2026.e3161 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

ANV §1W9% 20 AN AileflennmAaINRAEATWeNY TEAUNMSANEN wazTALTINEENS TN 2)
pHNTNIHKFIDNE 911U 5 AU LAY 3) DIENANATALANEIBTY T1HIU 5 AN
3 dl ¥ s dl A a o
TUABUN 3 NTETUATRAULATEIHETY
HATEEI19AZ09EE 3 7R Usznountg 1) LIUANATEOUBN AN NS UENNBNTNTH 2) LUUANNEATlATIET1
AMIupirNINLAzeNETNAT uay 3) wwutlfinnsdenauuuiiaausan wasslevianaalnsunisnsaasey
AHAsIETam e s niE 3 N

7 a & * Ao & ¥ ! 2 a

TupeEuTl 4 N19fiUTIUTINIeYa KATEIUIILIINYBYRTINNIFBUNNTIAN - BW1AN 2567 Lag 1) 28
MlaRaUsTETIUTUTHI NGB 2) FNNEDIBIANIIHYAAR [HIATASIAY 45-60 W71 3) TANTTHWNMN
NANTAUKNIHINLAYENENETAT 149U 2 A5 UAY 4) Funensaiuudaausanuianssnesus §1u0m 5
%3 Taenlsfaaseasannisidauasraaynny iaoyannse

2 o A . v Yoo o v A i .

dumanil 5 n133AIzneya yiTednsiznaeyalaalinisiinsigmiident (Content Analysis)
Usznaumag 1) asamiiufinidesuazdnsin Transcript 2) 8masyagmaInAsIieinamenle 3) suun

1% 'Y o o a 4 o o o ¥

AT ANHIAVHYDHRATHUTZAUTIATY 4) TATIZAANHANNUTUATAIATITNDBYA UAZ 5) ATITABUAIIH
wiEefinvasayaniedd Triangulation IaeiSeuiieurayaanunasans o g mesyansaesauaugnaes
(Member Checking) LLmﬁ”lLﬂuﬂwﬂﬂ’]’ﬁl,mﬁwwmd@lfﬁﬂ‘W‘iimm (Descriptive Analytics)

& . o ¢ o o Ao o a i o i

TURBUT 6 NITFUATITNUALLAUBUNINNNITNAUYINEY HATEHINAN1TIATIZNYBYANIFIATIZN
iaLaueuNIINIsRRMinEzns TowsUnardulua s inudmsuygeany Tag 1) squUsaunsantaqiiv
Jeyn1 warglassm 2) AMUABIALTENELIBIUUINNAITAMIINEE 3) Hlauautmenaynssauq@iie

asnaaeUAHmsNzaNLarAnNiiniln uay 4) USuUseuwanemnvataue usin [ Trse Taan

6. NAN15998 (Results)

4 4 v

6.1 anvilaqiiu Taynn uarauassanistzuaundiaduluannsminuzaygeany nsdifnuzasw
¥
AAIBEIINIANNINTITATH

1. anwiTaqiiunistrueUndindunnnygenng

1.1 11391 9UAZNITATBUAIBIENITN NN 91NN19ANEINLYT yeaeeaaungfanngninudu

289AM89 lnalAn191nnITaTenaenuesa N dusenraaduimng nspsuidueesedyainyamaidu
Tonaftreang o 1 Sufia Sl wdemenaddn waznissuseuenyasasailefinisuwasuglnsos
Tin s niniiggenng loswaonlngingunsaifidsnaneg tune 3,000-8,000 v WwszdusnanLm
na19 §21ANN1989:1919 5.5-6.5 9 i uawiai misnzandmniunisneafiuuarnislrenn wazly

a va . = ' a ' o A A o a va P ' <
sruulfjiifnns Android iduszuufiunanansuariisna ingennindefeudussuudfifniegu o4 sanelsh

. . v L v . Co y .

AN HaNSANENSaNL ygeengsualmeedinclraansinugunfitengnisluedy 3-5 1 wie
NINNITHK Fera UszauTymaulszangnmmsinemanadsznis laun aasdalumsyszinanadion
as nsdaueanAadud lriaaium Aangruag AN iReawenan1sinssueUndrduliamnianis
o & ¥ = Y w Yy a o T o 'Aa o o ! oA 2
dafiureya sanfennlinmilaiuustndndunesiulndinsdlnauazlsulgsesnsnaiiinmnifien

TeyaAenan e unsanannlseaunsaanis e miiisuin undeinuygeenasfnmgania neun uaz

[8 of 22]



January-April 2026, 2(1), e3161 Academic Innovation Journal Research Article

DOI:10.66854/qi}.2026.e3161 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

g doaniulaunistreumalulad anmdgmssnanaznenliiufsamnumisnaiuazaanluwn
= ¥ = dd‘ o o/ a a a o/ ¥ o o/ ¥ ¥

Weantuniswnfamaluladiviusdouaziss@nsnm damauanunaineadiinniusiglauazgiuemig
\sgRaueygeegfiaanny Rmnfuingvds e masanynsnas Ussneufunisananeungaanm

wnlaluaunalulagfidndunenisdndenuazdnauladegunsmdeansilunzaniuaauasIn1suas

v ' v ' v '
o o

sutlazanas senenil gAaTedinuen ggeangusmlnduasnsinadasnifiysanainlilsuan uwazms
Wiy geangannanindanaluladls wagunanidenanadndaninluanysol fTywiauuunmnes i
@ensnn minaeiiusnvefisnsiaon viasrunlfiinnsiiaiaiouas iasnsaduinnlnanne il dom
Fsnanadafinarueindrntunistasuasssnanananssiilarasygieng lunsBengmaliladitsia

1.2 Uszinnuetnairduuazng Angaanialaans 91nn1sAnEIwuaT wetwAinduiiygeany fruann
Agauazdoiueunandundnudinlszdniude LNE iuuetnfindudessiilnsuaoafongegaly
Usznetng igeongly LINE Wladnguszasmanatisznns laun nsfinsedasstiuynsmanitendees s
Hawidensdandn nisasnaainyneiazauaiiAnmiiuey naurduaziuasUnIRsRanTINAe o
TugAnyazdndu natnamedssuaznisnaiflereafienanauanfiumindu sanfenaanssngslanaas
BN GIDNYUATNANATOUASD N5 18970 LINE Feflannamsnedidayasned snon gemne Tuaun1s5nen
AR ANLAZATHENRNIIBN TR LIALASN 999a9877D Facebook WawanglnildmgUayasndi
MRINMATE 171 ANTAARTHINIEIELAYIANNTRNTaqTM nnaginaRuazgUnnanifonaNBn TusTHLAL A
290 nsnmlanuazuansnanAniulnlnanng ¢ nsursidominnanls wi 1erassisussiuanala
ARUARTDRAN YEBIDLAAHGINTH FINTNNISAARNINGTBIMHIEINTIENS T7 VideesAnTmNg q Tiflers
AudAnazITi uaz YouTube ygsangladmsusursfetiufionannmanessiny ion wauniidueey azas
gauYA 918ANTYNMIT TIEN1aETINE ARURAN uazARlaaawyindenng o fianla

at19lafinn a9nn1aAnEIaE9aBaAnLa nslrnuuenAIRT e gIngansTiinag e
WanduinugiuuaznislaendussfRUAMMY 1 N1950-F9IBANHILLFIINAN Mssuasuatinsean
nnaggUnmuazartafivsngtufin uaznianayslaavdowss yasengaaulngydsluannanlatndudugs
vaaanaNTAAEAN ¢ 17 0 naseatamiiuanda nslaafninadvdednd niassaienans n1g
Fa9dAtNgUAIN N laRawmesiunnsaIanm viansmmaeyansNiazAnanT dmiuuewanduas
AINFUBBUGIT HUATABINITAING AN 9 LaNIZATH 133 UoUWALAFusHIANTdmS U5 louT
PaNaEEUEDAIY EaT19rla uBUWALATUATUIN WAMSUTAVNELIS ATIeFELNaRTIe VEadEn uaLl
NARTLENNSN1AST 1 ueUWAIRTInANUziugan e weUwRiaiunE vdauatnRLduaTaRAnIg
A9 o uptnALFudnsUn B Runiaaulan wazueUnndudmIunNIaAwING Y wnRnduEenan
yapuaLUnAIAT AW §geargatnyssinanlasudadendasiiisemsy Wesndanudmauas
pamndatmanglandn Taun Aafmanmananaendsuazansdsmonisgavasnaawidelasnsas
YR ANNNITIN ANHFUTDNTD T EUNT LA N AN e T umEIAL ADINTIN IR ANINNIE NNFEIAAIY
i lalunszuannisuazndnnisineasuetnainduianas anundafiaznaianievinlanainesin
ARy sandeniaeiaauinlaluauesuar AN AN UNALAT AN TR LU UNNE MY

1 v '
o

HE98Ng Hana1ni HATediLa ygeengueaaniaEaulauaznen B aug Nl HLBUNRATWEY o

U

o o a

RGN 1w TikTok d1m5ugaRUAR ladufiannaniu ustnandislamas 1w Spotify ¥3e JOOX usUnaLadiu

[9 of 22]



January-April 2026, 2(1), e3161 Academic Innovation Journal Research Article

DOI:10.66854/qi}.2026.e3161 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

811119 UazuaUNALATIANT Y o Wiarranufiuasinanes undsasdarautamitunisdeuguasTren
BUNARBILATY

13 Annfiuazingusraatunisliens aannnsfneanuen ygeengaaningingfinssunislaannin
Tnsuihulazdmniuusznaeiuammihonsiainasziniu Tnafaasailsmnuigaforaarmas
Aunenlazanns 6:00-8:00 u. Winmsfiygeangnsraaouraasiionsnlusznneiindl gruiasuazdiins
A9 9 LAYETBAATINYINELAETATY WALEEInASULsENue S Eniszanns 18:00-21:00 w. iiiuraei
Wsangfinanansnand dnlrnanduniagifla wau Facebook wansiuiantungalan wislnsnaiuyns
nau nananiidsfinnslrenutuazes ¢ aaanisilueifinannvitesanosfenns o ggeonguiemndy
narfusnainuaeunsann Tnedazezinainislasngedy 3-4 Faluenadu vdaunnaniuluunenad
Tagannzhuiniiludfenssumumenie bilnoanUenim sxnenlifuanasamnilanaeiduadacde
dndnyTunnslrnaeuazituunasanaiiuiomdnaygents Tugmlaqiie aanslsfinim gidenuan nnsly
smfmnARlUuASssIaR eI TIadgIDTE 11 91n1aana Uana Uaands weulundy vdanis
WMANEDenidInIsazAanTTIneiIANE o el dngUarasandnuazdiAnyfigalunnalasuasnan i
BN AN NE AL NAINANANTETUANTEN TuAsauRsa TasamizasnsBeypanamiiinende
Tumidas ansdondn vidensdazma Tugsnsanuldulavasin nisfanofesnsHisuaUnaiaiumng o
Taannznsnaailanoafiansnaafumnuas indudsstu meigeeigsaninadasuynavamsnni an
AngdnTaafiss e wazAnds inanngdnianngy Sauan wazdnsdunumadnynisTuaseunsa
Tasannznistafiumamadniiulauasimuinns mslasugansasuazmanisoiddahdinsesymemans
uazna A A uuziuazindsTaunyaana s wanannil ngulaninesrnsuy geangfefiunumadnyenned
TunnsaseuazdnuanudaslemiedsanszmnaniBnygeaigadsiu ygeoie langalamifionssanans
LAZAINATHINS 7 BeaENTH 1 nsTaEienDL: Aenasvinyay nisRuesfien videniseendidnie
59u1 nsursreyaanansfiiustlent i doyagenim aeyaaiaRntsygeeny vinanaanshmasiv
nnatndslauazuansnnnumasladasnBnderdadtoym naurdninanauazanlasinfansaunng q
sonfsmsaunnuazuanAsularaunianidan nqulandanasngsnsnnganidusaumilsen s an
paNgAnlasIA B9 uAZIANA M METRIaN geany g iiuddny TagUszaensaasngaintsTrsy
Ay geeny Toun nsuaaemAnsiufisiasn1alseatang ww nnsginlanan Wanas gazas
VABLAILANGNNY T N1aRAAININIAILAZIRNMsoiTagiiwiaTusziunesiu sxiularng uazazdulan ng
Auvteyadiiulszlm 1 dyan I gRsemng weABneYinRA o nalrsueanie
n9ss9an nMagRBnTssemanaalam vidanissasvinymeenla uaznistamaienisBougdcdng o
fianila

2. ynuargilassalunislsuatnaindu

o A

2.1 TWNYUASIIATN AINNITANEINLTT 289117 AV NMemRengydadugUassad Ay

AINANTTNUIEATIABAHATNIT NS EeRueUNA AT HUNENN T INWe BR 9By Teyvnfinuusaiige
uainansznunniigafeaymiauaenn faeengsaulnynesfiuiasnesuwunas ndaa Tasanng

FaPNEITWIALEN AT (HAATH YEBWENALNY HEIBEAIRBIINNILINEN S AR DYASNATHINNTD N AN

UONINT ﬂ’]iN@\Tﬂu’]"V’ﬂLﬁuLQ@W%WHgﬂﬁWTﬂLﬁﬂ@’]ﬂ"lﬂﬁ’ﬂﬁﬂ’]‘ﬂ@ﬂ@’lﬁ@’] WELST AU LazdanFauy ﬂfym

[10 of 22]



January-April 2026, 2(1), e3161 Academic Innovation Journal Research Article

DOI:10.66854/qi}.2026.e3161 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

punilfieuasiaiudnguassndidny ggeengnateniufisnnisfiod anaaueLsalun1sauaniafe
yinTneRadung naLufituaesnts vdalaunsanayuidn g (0 sandefdomlunislammmsumiies
FuE 1w nalaminge n1agaAtLaDdiie n3en1Tainuazans aenaslinuznisauandouasiion
auifennau AHgIndIndInawin iy geengg anngania anaaausiule uazndafiazvinananna
uana Nt asangnatenusiiannisiineefiouaziiafe a1nisuanuazuiviedinnaante ¢ nlaen
arnavlatnaamm Tnsemaznnsfisnaaanamdanistardastumnimiadeadms vinneinaduon
THUFITU ey IRy A nUBEAS I as A AIIaIn1a e ani T annasTaBududn
guassaiinulavasluygeany vintimaadesusoidausnnuendiaduni o w @esusaienraninaie
FesTnainn sanalimananisfianefesnEereyadiAty wenaInifiaInanonmnINYeInITaaaI T
nnalna geanganalndudesludn aoswalnyadiuasnds wismlaantudsideasdymamanss i
gUaFIAR AT AIHANTENUABNTTUINNSI3aUT UATNNTa AT uRELAN S T U UNRLATY Kgsanynane
yuinAnduneniifeBuug [ Auawann Ausuieesurdemynie ¢ wEeduauszLoUnaAduT
uANAST wanannfifsfitoymamuanauazacnaanantunsazaianag oy ¥nnie3uuganaduay
pasn1anIsvingsngy Tamidenanaufesunassanonuasnsalunnslaem undiamananaissiile
uazusagelalumadengmaliladresygeanydnans

2.2 ATINELUATATIHE FINNTTANEINLI JavergaImneydniunasfinanssonzfava (Digital
Literacy) 7ifnugmnanislrmuetnAinduunaninlneswiUssdnsnmualasaste dommlsznns
wsnuaziiiuguassafinguie nsaarsmanlatuidmuaznismiamalulad aomlnaydunnundsngs
VEDANIMARARNIZNNY 175 Download (m131ilvam) Upload (§UTnam) Update (8Uiam) Instal (Finda) Uninstal
(ﬂﬂuﬂ’l‘iaﬂﬁgﬂ) Setting (ﬂ’ﬁﬁg\‘iﬁﬂ) Login (L‘tgllﬁzj‘izuu) Logout (aBNa1NFEUU) Password (‘jﬁ/ﬂﬁi’m) Username (%iﬂ
1 1) Wi-Fi (TaT) Bluetooth (Lgys) Notification (n5uasifian) Permission (158%ay7) Storage (RufidmLfiv),
Cache (wA%) Backup (d1989993) Sync (B9A) Share (ux4) Tag (W) Hashtag (uazwiin) iiumu ddwnyintn
wasengiinaaduan Tuantapmnamang wazlinandiiunisnamazndaiazinfananavaaiindom
AN unuaLWRLATaEaziintsulaiiuntu g uaddlaunnsuasinidunisients a1l
wafia vidadnaiygeeng umsasuas lnelshudimiszdn i s <nasilnan” “Glinn” “Ben” ygenny
ana i larmsnefeslauaznowinassls Taminisasdiuazniaindiiuseunistasiugassafing

UBY UNIRE91892 IS UNITHENLATDBUNEAINYATHATHEBRE UL NATIBALAT unBaInIulUnge

1 v
A

Walilnlasmensminaseuaznoifos ggeoneindnduneunistssnu Tngianizuend i ddunon
nareddy Sisgmaneiu flaseseiiduren wonenunasuauniatududanumanetunen i nslaem
LEUWALATUEUIANSTIR BN gITUUANE AN Sududaanacy OTP idenUsunngansan Nandoyansy
Buiuanens WaLATI9FELNAENS AunFuTDTDsTuRewinInygeengsAnduau Tuulannegudunanln
uazasvinelamaly nsfinasdnduneunasdunenmsands Tagmnsyftiamauaasd) nsaiaaax
nlabunAnuasdnniaug massnis s svinuasueundindutuiymid Aguningnsesas
Ngeone s lianlaunafaiiugin s nadewninsatuaniiogilennfinannaiminaeiden nisgs
AEEENAYENslEResEmULAT Y NANAUsTIIILEUNALATA o TasnnsnemjsmndnnEeysuat)

AR N1ITANITUNIAINT AT AUTITATu2aya nadaustnRiniufivineuegdamaviadsendn

[11 of 22]



January-April 2026, 2(1), e3161 Academic Innovation Journal Research Article

DOI:10.66854/qi}.2026.e3161 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

= y ' a Tz ! I o ! A A o ! ! ¥ o !

WuALAES ANTEaNARENmasIiaNIu Wi-Fi naaiAaannaiiatie N19AIANANNEINNAUINE ANTAIALREY N9
Tromuudufisniafion MIARaeNILAYINYIBAIH MTNNLATHIIIAD UWATNNS BN TIINEuAIMT NM3EIAATN
wlaTuuuaAndsnanyin iy geanglrslaissuuumasirdupausnssa Taaluasnanusulandaunla
Uynifieifinaaunisadiuanasesnil nsaaaasguazasien lafisaiuaasliuaausa aaulasasis
maliues uarnisdesiuawesaindannainesulandudoymidanuguussuaransasnadunieos 198
e . vy L Co . By vy
TednAYy yguenginainadgfieafuandeeens o ifleglulanesulan ww nsgnrasnassaezsmay
waalnsAnmUasy (Phishing) n19gnalnesyaaanyARan3e193an19n1513% (Data Breach) N3AAN AL
waB(25a (Maware) n13gnudniinyd (Account Hacking) wazn13gnnasnlenldu ygeengdniingfinssudes
Y 9T ARIUTELaT AR A9 11 TUIAR BB vide “123456” NTlrsaNTAgTud S UNany
o e a4 Y L e e ¥y Yy a _a St P * oA o
g% nsursavaruEagasansiniuyEn nsnanfeniilumsnufiuntueeaansrdedua n1sananlnan
weUnRipduanunasiimwi@efis Mssugnansnawnteeeyane o ifuueundndulaelunaunans
A9 B BUAZYINAIN AU INANLLANTHINE BB AIINTIB 191 THIAINNHILIIUIIBANTUIBEUIATT LASATT
Tumsnasauaugnaswesayanaudeviaussne noAinssuidssienatvinnggeenginmunefiae
Y9991 INTINHLBTUA1UTTAUANM A B BN 9n1EIuiazAnlangnesan nsaasinezunasun
Uynanizruuarnisdnnistuaaunisnd nanaandnguassaddgivin iy geengaasiony Suag
aaaaal Weolsraudgmilunislaeu i ueUndmduane weUnAindudaies nunesuansnaRaung Tu

1 ' P v o ! ' (B v v, ¥ v
ausadennadumesiinln ansianiu nannsaasweaunislnseanin wislnsuramnnusifion
- e ¥ s : L n o ey,
gaRana1ndl (Menle geengdninsruamsitentsls unanasun lEaseausansiznaaasyinilaym

¥ v v Vo y L el e )

AU UAZABITDIMYATNATIAEBREINIE MRS N13ABITERTNTRE ARV IMIinANaN N TS T
AHgANNazAIn uazAKsAniunszaenan sanananslauazusigelatunisTrnunalulad

2.3 AMUNTETUAYUNNAIAN 91NNITANEINLLT 9INATANEINDIT NIFTEHLAYNNNRIANT
unumddyaenEanialunnsBeuguaznislrenanaluladianavesygeety salstinm gaesngdon
Uszaurasianunsaiuagunedeanlunatelsynis Usznisusn gaeengaamingyfiannyasnaiu
UWARIANFLATAHYILINABNAN UALATVAIHINH2B 1N AAINIIaHEI9INHA1T29NIATANNS LR AT
28991189 N19AERFNTN[UaE1939A57 YUUUTITUABUNINNIMANNNT WA BADIRBUTMAIEASI YRS
VRIUINUAANENNINAVR aenaygeenggandunssuazeanaasinlalunisSaug wenaanil n1sfiyns
nad R ninefeuasiiwininnsanumsmasaneiaegsiasiidulilagnn Usznisi
a9 yeengzalenmalunsinUfiRsswaeifissusradans ygeengnesnisnaiuazlanialunisiindy
LAY EIMANEASITIRE AT AT IUAZIN 1A [ADENuna 3 uasneeanILInaBNNTS BN TIUaBRTY THE
W59NAFU uaraInsnaasAnasigninlasluneeing wanaind yaeoguesalunandnufifinaenuies
nsnznanneznaRauazin s sadeviedeantranelaelusale Ussnnsiiany nnsaduaymanguenuas

aandafinednin uwnanarflonsungenngiulasiaseiugumedsnniiandey wafenssuimwsinesfiava

o/ a vad

Pfleginidunissusnuuuasufin nnsAnUfiRnieswelaznsinaunasseneiies nainsfiniseu

U

' v v v

fnlndanunlaludnuaianizassygeany uonaind dsmnaguanisBengndesaifiygeangauisat

Yy 9
v o1

TuAnfiRuazasmusandslnnyvazaan Usenisfid dsuaziasesiianisBousiiogaauing e
n

UG
penuuuINdmsUgeenglneany glenishrmainlantenfiduren ffadnusanadn 1anmlszneud

[12 of 22]



January-April 2026, 2(1), e3161 Academic Innovation Journal Research Article

DOI:10.66854/qi}.2026.e3161 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

Faau uazlufinisadunefiaziunenassaziden AdlasaunislranfinyaSafuliuaslsddmimadn
Usznafinn nmadeuguuniienmsieusillasunsansEuostdiuaruy unygeeyaziintanuleiuly
Fuanegvaiane wsnnalnfiaosEaifinsuanudsuannguazszaunisoinunistsmalulad
atnuiiiusiy wgeengfitvinueAllpsunisaiuawdednaussiniumaaen uazlazniagayg simnd

raefeANTINeIygIeng nanrnsaBeugnaluladlndensiiay sevewlunisesnuuuustndinduuazudnis

1 v

' v
p=y

AavTad nAnflefian geany unanezfiulounaaaadudeanaara unitnlulnmuaniznguy geaignsed
HIPTMSTAMNZANAUATHABINSIANTZEDInguil Mamiuaifdinidulasinissrardn 1aanueeifiss

WAYNITUTERIHITHIENINNUILNT U AI DY

6.2 LL‘N’JVINﬂ’li‘ﬁmu’]ﬁﬂﬂa:ﬂ"l‘isf";l,l,ﬂﬂw§Lﬂ%ﬂ?ﬂﬂﬂ’]éﬂiﬂ%ﬁ@0é’§ﬂﬂﬁﬂq ﬂiiﬁﬁﬂ‘l&l’l‘dﬂiﬂé@x‘lﬂ’lﬂq
FINTANNIRITATH
arnnaaazan ndagii Yomi uarguasantunialrueundinduluanidnTiuasy geang
UsznaufunsAneuuain vl uazemiddeiifonras ssfeniaasiuiiforeyaniasun gadalnimm
uusnaRmLYinEzns e UnaruTiamna inudmsuggeangfianzas foeasBendsd
1. MapenuuLTAngRaLafavniadeug nangeaniaRmuTinezns LW ARFLAIn S U genne

anslpsuniseanuuniaannaasiuaupainis aaisaule uazszdurinesfiuanansienegeny Tasane
waiifanaanidu 3 sey Taun seAuEuaW Basic Level) dmiungonngiifiainlaaunanTnmdadyinuy
Augnunes sEAUNAN (ntermediate Level) §1M5UK 9Ny AN NEE AU IUALADINITRAUTINHE R HFN
LAZIZALG (Advanced Level) @1m3ungeanyfiivinuzAuazmaenisdengnialremuondiniuiidugansnn
T4 SeazBenii

1.1 92fuBHAL ArTENNITEnas g atuast ez Tasnudosa Taun
nadn-TarEes nsensauunmes nislanfaniines nnsleenalunne g msdennadumeddn Wi-Fi
LAz Mobile Data) N1AU5USEAUIREIUATAINHAIIWMIHNGE MMsaeqUuazggUnIn N15lnTnenuassuas uas
NIEIBAN SMS Hananiidsarsaamuntalaens LINE Tussdufugnu i nsasinstid nisfsufien nns
A9ADAIINUALAANINDS N13aegian uaznisTnsiflanea Tnelainantunisaenisssnas 8-10 duam
dnmiae 2 Fala

1.2 92FUNAN AvTLNERmYInEZN1E s N AT Uina At suasTanFudugsasue
wandufilaaguan Taun n15t591u Facebook (NMsasnstingd nastnasananauazgUnm n1suansnany
Ain n1susInas uazn1aRannAITnaIusa) nsTasm YouTube (Msasmnddle nsaiases ns
thsinAslefizen) nslren Google Maps (NMIAMMIEENHT N1aQLEHYINg) 1nlarns LINE duge (N198579nay
nsunsTria nse LINE Pay) uaznisanasiinanuasiindauatndindilngenn Google Play Store wanannilsy
pasaauiEDIAnanndtaeladomy 1 nsEsTiaRLTIUaeAdY NN992I9IBAINHNABNATY LAY
malunadvnyamusa TnalaaTunisaontazanos 10-12 §an damay 2 9alug

1.3 92uge ArgunlrsuaUnaRiuiRaaduTeas i sluminaniafniilugansraniu
Toun nastaemuatndindusnns (nansiaasugen3u n1slondn n1591ea) nslasmuetnaiedy
FUAMWN (MNP UNTE NNTATIVIBUAVIESAEMENLUNE N3N sy aganIn) n13TaamuenaLATY

.. v v - o Y v < v A o
519119 (LU AHBANTDN) Ml RuaNAATEeUdva e lan (Shopee, Lazada) LAZNS BB WA LAT

[13 of 22]



January-April 2026, 2(1), e3161 Academic Innovation Journal Research Article

DOI:10.66854/qi}.2026.e3161 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

Bensa (Grab, Bolt) Inamunssenfiaziunenssazdenuay Mandfy fuansUasnasouasnisteiv
nanasnaasponlad Tnelanantunisaeazann 12-15 §Uam dlamias 2 Falug

ol e huunazsdunasfinnsdanguuasasnsntsumnsanduananasnsuazansails
vag 3l Inauniadeusiifianununsuazidesleeiudinuszsiuaesygeoy wwu n1sly LINE il
AaRafugninat 154 YouTube 1 DARUABLNaMNTWEDqUATIAIN WEBn13TY Facebook LB RAARNH
P19E1TE0eTHTH WonanfiassinnanunadonAnessainasenawieudont s e nygeangla
Ansuuazdndunenlnagausmgi

2. NM99ANTEUINNNAEEUTUALATNNTAEN NarUIUNNT B enguasABnarawiuiiuTadud Ay fiamwa
aAIHENEa T simLInEz ey geane TnannsaonygeengieatunislruaUnandnluasnsminuaos
Tyndnnig “Benq lnen1saslaufiiA” (Leaming by Doing) waz “n1518 aug 7l iy 13 uuidugud nane”
(Learner—Centered Approach) Tagfiunanns Taun 1) nnsdaduBowamnagn Wﬁf%’msfviyﬁpjlféﬂufsilﬁu 10-12 AN
nanss uardymewdayruaeuannoy 2-3 Au e iaiuanguauas Auusiun s lnoswinds
uaziuanenans madanguyEaunamiliivarduinuzilnaidostu e iniadeusiiansmnzaauas
Ty EengRnmewnvideideming 2) mssenitasiumeustnm 1 gaanasuuiamesniiudunenges o
fmauuazdsvinduatnauiuszy Tnesenfiasiuaeuua ny@endnmifiRauandngyneudsigiumen
dalu aasTanmuflimnlasendonumectin nanidesfdyniamaia WEeesulgnaNasnene19TAITY
Waduiunasly nsamdnacsinesnn ¢ uaziaeu Tnauansifuniuseummnasauna ngrdani
TUsianimes wsasisasuiemguaivinuaewindunewiu 3) nmstiyidenlnasdeufifess ndsennns
andnunaziunon Aty Eeulnasdeufimiuiuuasndninuasames Taayaeuiazymiaaouansding
uaznduusinduseyans asshinaufemedniunainUfifuacluedy gEoumalayindimansass
aunaazinlauazansainlniesdns lunesisnnmnsmasmae msasnsusssnnanaBengiivaende Tus
neRAY wazEanuANAaNaALTiaumsrasnnsBugaz e Iy Fennatansuas tundafiazyiniin 4)
nslamafiansaeuinannats AtEmATANISRENANAINNATE 151 N19678A (Demonstration) 1157
UFTRuTNFaUADETILIAD (Guided Practice) nMsAlMUALAAIEmMABY (Independent Practice) N5I3EHULL
nqH (Group Learning) kN9 3enguuLIA 1AL DY (Peer Learning) TnsgeangiiiivinuzAnatansnsams
sewfenfiivinursennaln axrmessansdiusiruasisasila nfuisaesdie 5) msmumaduay
MR Aainnaunadenidsesnsainianeluyneseidon Tnaenizlugeduauansunazass
oty Fenlnsdndsdsfideuliuauazdonlosiuion i nsunnsunwdefansssflngiafimes
wenEanlniniesepeifiesuasinaaiaimng senelafinn mauiuatsenniiuliuasaisiramg
TnyBenauanesnasmsmaa lifeUssaulgm was 6) naridclauaznnseneasmine yaauadsn
Andslauazeng oy Fonesainana i avinlngnasswdaiauniomin naAaiasedauas
lnzienzasazsainanaslauasusegelatunnsBeng ey idewinanann assndiussinesnsams
LAraa1eEaTA InguansenIangadinvdesssas

5. MaRmuAnuaziAd ssdlaiuaguniadeus dmiunisiaundouaziadasdaaiuayuniaiousi
msnzanazes geengansaBengineswiussaninmussansnsafnuniemuests lngaasimmnde

wazpzasile (aun 1) gilanislaeudmduygeeny arsmugilanislseuiiesnuuunndmsuygeeny

U

[14 of 22]



January-April 2026, 2(1), e3161 Academic Innovation Journal Research Article

DOI:10.66854/qi}.2026.e3161 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

Tramny Tnefigoumnifinod Tsadnesauinlvyeesues 16-18 waas Trdnsniidnen ww fadnusdan
dy A = ¥ dl o 3 ¥ a a s A ¥ dl
uninn9 Enmdsznaurdentwmneaiidaewniuaeu Taalanmessennuendnduuariinisiuugad
¥ = o a ¥ o/ = a ! a a 3 'y 3 ¥ dl ¥
apanavsaiunsaaeddwsegnes afuteeswandusiiaziuneulaa eniunenla q laaendunta
! a A o ¢ a_ a’ ’(’E & ¥ ' Ao A o A ! ‘A a &
Neuaznanidesimnwaila fauunladoyidaseuinuuey uasiidiinseansiyfnumins alandsing
. y o v . N
sULuunsEAETiENIsannwi lauazgULUUAAaT @I fenuarnsinwEsrenawmes 2) Afleaan
n5le9u AYSHARAR laaauns e mfifiaauenaluifu 5-10 wiftnesiore Tasuaninislraedsuummnes
arninu Hidesussenefifauuazsweiingeengazansnsnfinainla fdiussenalsdile (Sustitle) d1m3y
HAfTyrIN13lndn uazannsangAdaAsIIREstaRNAUR T (ney A landsdaifiulures YouTube v3e
UNAANDTHAKRFIDIYTINITAITN AN UATTANNIAMYATHIZALAINEINUATUITANLBIUBUNALATY 3)
ueUnARFWANURTR Aasimude lsuatndindudiansfingeangaunsadnufiilales luneeiseanezyin
eyagamievseifinaaudemie SduwsiuazitludeyBeuliunle uarfiszuunsaessuningnass
v o o - & v o o v - ' 2 v
WIBNANBFLNY 4) UBIAUARAITHABNNIS (29U AasdaviuasavdelUsnasumanaiiuansdunennis iz
waUNALATUT §1ATY 1o n13ereAa Nl LINE n13lnsddlansa nientsnnegiuazasgunn Tagly
amUsznauiifaeuuasiasnesImA iy UasAMINaNIaINIInRn R7guEN1sEeNINE s A TIgNNY B
FHTNHEIDY N DIKgeBgaINnInaeBs (mdenaints e
4. nM3ETNTTLUSTIANAIAN sruuaiuagmnedniuladudidniiarmsiygeengsunn
Wannvinezlnpgnemeifiosuazdstiu Tnapasinsimmntunanesysi @il
4.1 NFTARIANENNSIBENIAATRAMSUKEIBNY AITTASIFUDNIBUUFAIVIA Y HEUEBTIINNAS
y e . . e
1IN 9N IaefgUnssidmsuRnUAUR ww sxnsnivdeufiudafidusundidunns 4 findalouan &
a ° & 1 A A ala g 2 ¥ a %E Yo = a ¥ ) 2 .
Bumasilannudgeiiiaiios AgfeusrdanisBeugivainnany uazily InAiU3nenfinsenyigmnie fus
aradaiudniaidulsrdeenemsedamas 3-4 3 uaziianndangulunaie by geangaansanmn
AnUIR lamnaauazaon
4.2 MaRaszURABILaYszULRDIIeIeaW AvsARAenuAinausHEgeneAiRyinuz ATy
B
U

v

MiALY (Digital Mentor) §m5uygeengfidyinuzuennan Insiaesnasinsumsfineussifieaiumainnisaeu

v

HE9B1E N3ABAS WarnITMAindsle MiAeAaslnsun1senanaragelafimanzan 1w Usznefieing

U
12 v ! ' v

Wevdntnefiaes vinnisangedliiinassney senaniasdaienssuuaniaeuEeusssnanygoenne
BENENUAND L NITAIRUAATINEZAATE NsurstAgadunislara ﬁ%@mﬁmwﬁﬂﬁuufﬁ”ﬂmm

4.3 NIRAHBINNTETUEIUNmATA Arsdassmeniwdelaingudmsulnddnuuas
mamienumafiaunygeey lnefiermadasdeisminifinunisineussaesassasmie seami
Fsnanaaradlniuanishueanfiunzan i Sudims-gns 1981 9.00-17.00 w. uazadsiinisifiniami
wuupsiipianiangleviednianssndnaussifiain wananiasiiuaniadosuindiniuygenngily
azpanFunaEeiiTy i Aidusen

4.4 N15F5ATDINAINIINTE ATTANTINATDINEAMNTINTDTININTHINY 987 DIAN3
Unpsassauesiin gantuniafinen visninalulad uazesAnanimenys WesiayunIasmuines
AviadM3LNgIaNyDe19aEl 1w n1srenassmiasminAneaiiuenaainsaen vdenisreaiuam

U92HIINNBNANTUNATBIFINNDITU Lﬁumu

[15 of 22]



January-April 2026, 2(1), e3161 Academic Innovation Journal Research Article

DOI:10.66854/qi}.2026.e3161 11IRITHIRNTINAEINTT ISSN 3057-1367 (Online)

4.5 NM3FgNAMNIEIT MiUATaUATE AYTTAfanTTIMAINIUNgNATHL IR geBE 8oL
A8nnsaeuygeengifuszanian wu n1slaniunfinlesny nisaeuiiazdunen nsAnAnenume

sngluniseBunaaug uarnisinindsle wenanfaesausninaseunsafiaansantunisaiuayunis

v

A
LTRET)
=

v

Suu3IBINEeng 1w MsAnUfTRToNuTiue Msmesunaymilengeengdszaudym uaznisiniiasle

U UG

o—

v v v

Hergeangfiannniav
5. NMSAAAINLATUILIAUAR m‘sﬁmmuLm:ﬂ‘mﬁumLﬂuﬂ‘a:mumﬁdﬂﬁ’tyﬁ'%“ﬁw?wywmuﬁa

AINHNNINYD 9 BeuaLsEAVE N BI IS smLTine: Taeatafinisdnfiung i

5.1 natasfwineznenuandsnisBeug Aainnelsaduinezeesy SouneuEmangss (Pre-
test) idAnguyFaUAHaTAUnszLazaanuuuiom iz as uastssfuBnafimdsaumdngns (Post-
test) iDAATIHINIMIUAL S AVBNaTEsINTEeng TnsLlszfiuaastiBnnsTinannians W n1adunanis
UFiiRaAs nanaaaLNAUGTR videnishiyEeuwaneineziGeumn

5.2 MaARRINAIEINIIIaERaIfey AEiinIsRRmEANNn ey EEun s Ty
szvaniaiden Tnetufinvinesdiydenainianyinln Tymiing uazaiuneasnaaneasmas i iifs
yosafanaazmn yaeuasnsasAB N sreas s mTimpiisnsanunygFe Az AL

5.5 nstlszifinarnilenelauazsaiauous asiinisussiiunansfionelsesyBaunondngas
nazUAUNNaEung Kaeu Aan1adeug LarAIBINEANNAAINANY T aNTntasuisTalarauusiiatinan
U5Utgsuas USRI ne TnfissavBninannsiu

5.4 NMIAARTNNATLEYEY AYTHNNTAAMINY FEUNAITUNANGATURIDLIIUDEY 3-6 DU BN

v
=3 o

WEsniaslinusiBeusnudinlazsfudaln flgwwdsanunesnisdoug fAadadaly uazdinis
Wanvinuz v 9 Acsauedely 1ayaanniainasazszantazeasmauieanudadurasniadeus
T LN e T PG AR ReET Y

na19lA9 ussmaRBuTInEz s i WAL TG WA Y geaneisiiase Wk sinsauagy
wazifiunisysannisuamsmsiasninszns e dndirinlunmlnessgeeiguuesnsas Tanena
Fnilisradiauazannunesnarasygeishnin sauuniadeusiivugEsaduguanans nalnfos
934 UALNIETNFLULATUANA S8 uumedananamaniluimmnasen U5uls agnamsnzanuas
naiflos ey georgansnsaimuineznssus nAlndulnagwiussavsnin Saomsilaunnslaen
wallad wazamnandiusluaslsmiannmaluladmaalunisimugounmdinuasnisfiaausantudony

Tresnafindnanininme i

Figure 2. The 5D Model Framework for Smartphone Application Skill Development: A Comprehensive Approach
for Older Adults
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Tunnsranafiemeliady fnsreudiuamunauannds danguyeutnilsziuanusmisnlnaies

i wazidalanalny Bendnannuazuanasulszaunisns nsiauieuaziasasilaaiuayu Tnadain
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gienmuUsznauswangyiisasnusdaeu lenmwlssneunasdydnuaiivnless Saviaslassaniste
Tmfiariupen uasimmnweUnArFEsauES NIV TUNEIeNY NMIasTvTTULaTLAdeanlae Ty
dl dy o/ dl dgl ¥V dd‘ = dl A ¥ = ' ¥ dl ! =3 o/
sruuflides Tnednszuufideiygeengdivinunflefivgmn ssnandeneygeengiiansnsnmamaanu
uazin sasdnirarn3nasauasaiaansan N smiua uazdndsguemsmtansalauniud iUy gieny
uwaznsfnmNuazlsndunaeeeaifies lngfianinaanuniamn tunnsBeng ey geengaseaLaNe
dszindymuaraUassaliiaduie UsU§9utInIeanIsaeu 9ANaNTTHNUNILAsINNWINELag19AaLHeY
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8. a5 1uNaN15398 (Discussion)
HAN9398 BBIUNIMINTRERWIINEE NS TrusUnAREL a1 IWd Uy geans: nadifnunznss

v

WD T andnamansa afusenaln ulssidudAny 3 A Taun anataqiunislsusdwdiadidy
aynavinuzasygeany doymuarglassntunia oA wazuuynemaainEL I TaueUnaLAd
AW genny

1. annilaqiiunstruaunAindutuaansinuans geany wuan geons urnanygeanydmia
uvnansandnisTauaundinduluasnsn i nunndu TnsanizueUndinduiif sanssiunisdoans
N33 ULAZFENTN FEARAEITUNISANEIYD Anderson & Perrin (2017) WL KgueeluansganEnfdns
nalyasnan st wasnenaiios Tmmww?umg:mﬁﬁmﬂ 65 1aull nswdsuuasiazondanis
sansumaliladiavaresygeorgiiiinsnnudodiuls lenidnaunedindazdii nsfiygeanydanly
LINE uaz Facebook ifundn aznenilnanumna9nisuniasnunmna@uius insdanuiazanaanuimm
aEARRBITUNGEEAFNTIH (Activity Theory) 189 Havighurst (1961) Na1991 WgemefiRUfauEN1sRIANaL
AnninmdAnia Vol nan1sATesiannaansiAdEa89 Widilok & Sujkird (2025) ifnuIwgRAngasnisly
walladnaviazesygeany hifmdaunuetil wuan nalumalulagAdnaesnamsnzansnafnennIngs
109559018 TN AR 9AIN1TAEANT NAITNYDYA LALNITINEIANNANTLEIRIAN Wanainil g
Tsuoundindusasuazuotndininfadaaainansiudass linnsdnnisnisSueesygeny anns
ﬁGW’]qumu ﬂﬂmﬂfgﬂ\iﬁluLLuQﬁﬂﬂﬁLﬂﬁuwﬁﬂﬁﬁu’w (Empowerment) ﬂ@ﬂ@@ﬂmqﬁ Zimmerman (1995)
iwnalin nMafidmnenunsEineesmieaduiadudfyraqunnizensgenty asfilnmuazgUasaniu
nnalauaUnATuaygeany wulgmn 3 anu Taun domauansnis Toymauwinbzaaiag uas o
pnNTELENEIRN FeRAassfUnTauwAnntTansunalulagdm3urgeay (Senior Technology
Acceptance Model - STAM) 189 Chen & Chan (2014) nan991 Jadefifinananisuansumauladuasygenny
Usznaumas Tadanuanente Tadunuansguasines uaztadaniudan Taadymaiuaenied w ng
seaiuladn naduiaminae i uazainisflodu aenaassiUNsANE1Y8Y Fisk et dl. (2018) aF1ne
17 N1TWR BRI NIIMINETTHEIR D95 G997 15U NITAARIVBIATEAT 11510 B3 WATAITY
passuAaluntaad onlng iiuguassndidnyunistsmalulad Hawthon (2000) N@1991 NsBEALLL
Buwmadmsfimnzantuy geangFeiianndndny Treansfidasnusaunaing Aifanuanings wazais
PR ANAAFUN TN 0usFiTeymasinezuazadNg Ingnizn1sdnd uaenllauazaanaly
nladndmvnameiin senenfsnnudniulunisesnuunnsBeugiivmnzas sennaesimgunieiEeug
w959y (Andragogy) #89 Knowles (1984) 8811897 i neyiFeng InfideifiunuiAsanasiudineds fnnsa
Aoudtia wazlnsunismivaynastafissne Yol Buranarach et ol. (2025) AifinmANTzUMMmMINISIE g
waluladaaygeanglugaRana wuan ggeengasnsaideuguasimmsine: s lavinlasunisaioampi
MHIZANIINATIUASY ga aontin1aAnen uasklsuieensdy nnaidasulsraunian ndaduine:
dndnyTurmnaanl 21 uasygeotgasnsomuinbzillanalonauaznsmiumpiivsnan dwdidoyn
AnnaasUaHn1dsas Tgiannzn1senag aeuffANNe ANLLALAIINNAIGNVABNGI FEARARDIAY
3734884 Singporn (2024) WL NFRTNENTHUINADHNNTEEgTINaNMaIE Uz s axslAsd Ay e

v
o
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BeusyinuzATinaniafle uneni Mitzner et al. (2010) 83UM897 KeeeeEnfliANIALREITUAIH
Uaspdetunistimalnlad Tnewniznisinganssamenisfneanlan aasnsnsamsarusulauaznisln
AN EBIANRBATEDENaLREIWE

2. wannEiEHInYEANsTsueUN R dd ALK geany wuen dsznauate 5 asAtszney Taun
MsBeNUULNANgAITMEnzaN nadansruarnna@enguunidniines naRamRoaiLayL N9E99TEY
A LILAZIAT UK 9818 AILEINNTITHAIUTINYBIATELATT WATdARIgUITIBINGD N1TRRMINLAL
Uszfinnangnsmeiias Tnenan1sidusanaaasfuuameufiaia (Best Proctices) Tun1asaLaBunisgAasia
dWFusgeang (OECD, 2019; WHO, 2020) 341HNM388NILLNSEEUIAIANLEN NTRT19NATHIINABNT
afuan uazniafnsukaeteeiiies Tnsnisssnuuundngaauanieninmsdeusinmniaduanigiu
uazuLiuduensey o sanAaostundnNIsEeNLIUNITEeuguuL TRy (Scaffolding) 24
Vygotsky (1980) Tl aHN3AINANNNETALIumBUAHANAINIT AT E LY 19T nan19AduaenAred
Senarak et al. (2024) fiRnEINgANTNNIETTLAZ UM TRNTINEE N1 e WA AT Taa a9 geoeTy
FandadErm wuauMINNNTR TN EzATIUNMT B s uuAssTuaes T el nnsauaiuniely
wA T TAEAT N AN A ULSUMUA A EABINITEBINGIBNY FINTNNIFITNTEUURTL AU N YHIUUAS
psBUASY NNsdanszuaunsBenguuuiniuesuasinisaendiaseuieannsinnlaudnunniadeugues
N GDNETIABINTTIAINAENTTNLNAURINNAK BenTen FanAaaALNNATan94 Czoa & Lee (2007) WA
ngeengEengmabiladlnflelasunafsmeuaziToniailndsgn Leung et ol. (2012) WU U5581A"ANNS
Buusiinonuaasuazludniasdnaugsananadnnioaasygeang unnsdeugmaliladis voed s
Wanuanuazadosfloaiuaym wn glenmusznavmnaguazafleasn aoansasiundnnisaanuuy
&7na (Universal Design) 184 Connell et dl. (1997) 7munasaanuunlnlremlaiuy lafinainnans saudl
NEIDTEUATERNS $ATEHI9 Sayago & Blat (2010) wun nnsladenisBeugiinatnnas Tasanizadle
andafiansnsangauaziandi i moa iy geengiFens naan ansfinsasnssuuaioasmiedaanlnel
sruuRiABiwansTifUssansnimtunisaseasilawasanaEisIaenILgIeny anRaBsTUNGLE
93 e1M9dann (Social Learning Theory) %89 Bandura (1977) na1991 nng@engifnanlnfniuniadoins
uaznsRuUBEN %98l Pudior et dl. (2023) AnwAuanisnnsiaLAsA IRy geeg lnsaaLENinEz NS
TrsmamnanlnnTudamdnumys nuan A8n1aimn AN INEARK G981 ATTEUEEHNIUTENIIAT 9 125
nquuag (U 4n Tsaden) uarasansunasesaamesiu Tnsunsdssumbyneemiaiaiauguas
psane weesiasENaTinEEnns TaaN s e sgRResuasilayavsnin fuindonlneindoanasin
YHU MHILHI1INT Tandelsaeuy geeny uarAsaUAsY n1sRaRNLassRuNaeg1RaLin gy
@\‘1ﬁ(ﬂﬁ:ﬂ@miqﬁmﬁﬁw?ﬁmﬁﬁwmﬁﬂmﬁm’mé’aﬁu zmmmymﬁ’uwz%’ﬂm‘afé?ﬂm‘jl,%ﬂu;;mm%ﬁm (Lifelong
Learning) 71 UNESCO (2016) 1aa (291 n1aidengaraiiiunszuannisneifiasiiusudanuuduniiaeuuas
37134884 Vroman et al. (2015) wuan n1sBassiasnsaiuauesnsaifismaseinnsiinoussastn
wgsmgannnlemabiladlaesnsdsiuuasimunvinuzaniln ol nan1saded miudenislsuatndind
Tuamnaninuzasygany uuaunansdnnlne Tasandufuiiniansfueenidsanile Toyniuazguasand
wuflauasnaaasiuenATevialumsszmauasiulssmalng uasludummsimusssuuasdansfiunnang
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v
9. PLARBLKRLINUWIFY (Recommendation)

'
aa o

1. ArsAnunarasTisunsHNTR RN AT an AN A nuAzgan1IzTedy geany uszezena
Tasfinansna 6-12 1o feUssfuA T inuE L sNan SN LARgIn AR AINERUE AN
uazaHiudae:

2. paafnunAuifienysrAnBnareegULLLNIT B e uAnaAfei 1 wuLFIRasf LuNguIAN
uazHdeeaulan saiiladefiamanenndFe ovuumeiifUs At muasmsnaxiigaTuusum
Aumnmnaig

5. AsfnEnIaRRMuaTIAREUUTEAYBN IR uaUN AT AN BensRATiafieon uuL eIz
dmiuggeangne Taelandnnnseenuuuanng (Universal Design) wazAnilfausumymnadmnsasn nen uag

ATINABINTRNIZTBINGIBY el
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