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Abstract

The United Nations established the Sustainable Development Goals (SDGs) in 2015, with a timeline
extending to 2030, to serve as a global framework for planning interconnected development at both
domestic and international levels. A fundamental premise of this framework is that progress in one
dimension must not adversely affect others, nor should it compromise the ability of future generations to
utilize resources comparable to the present generation. Effective development necessitates achieving a
balance among social, economic, and environmental sustainability. Consequently, 193 UN Member States,

including Thailand, have endorsed this agenda through a voluntary commitment, with each nation
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designating specific agencies to oversee implementation and conduct continuous evaluation. In the context
of Thailand, both public and private sectors have provided multidimensional support, demonstrating
significant efforts to bridge historical development gaps. A pivotal area of focus is education, which is not
confined solely to the classroom. Quality education is prevailing and context-dependent, fostering
continuous extension and endless development. Ultimately, this approach contributes to the achievement
of the Sustainable Development Goals by prioritizing human development and the cultivation of high-
quality slobal citizens.

Keywords: Sustainable Development; United Nation; Development Gap; Education Issues
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Abstract

This research and development study aimed to: 1) examine the current state, desired state, and priority
needs for developing the scout process to enhance student discipline; 2) develop a scout activity
management model to enhance student discipline; 3) implement the scout activity management model;
and 4) evaluate and certify the developed model. The Research and Development (R&D) methodology was
employed, divided into four phases. The sample group consisted of 300 students in Grades 1-6, obtained
through simple random sampling. The research instruments included a questionnaire on the current and
desired states, the scout activity management model, a student discipline assessment form, satisfaction
questionnaires, a model evaluation and certification form, and a manual for model implementation. Data
were analyzed using mean, standard deviation, and the Modified Priority Needs Index (PNl qfeq). The
research findings revealed that: 1) the overall current state was at a moderate level (x = 3.36, S.D. = 0.64),
while the desired state was at the highest level (x = 4.61, S.D. = 0.52); the highest priority need was the use
of nature as a learning base; 2) the developed Practical Model consisted of six components, namely
Principle, Objective, Input, Process (a four-step PDCA cycle), Output, and Feedback, with /OC values ranging
from 0.80 to 1.00 and an overall mean of 0.90; 3) the overall result of model implementation was at the
highest level (x = 4.63, S.D. = 0.48); students’ discipline after implementation was significantly higher than
before implementation at the .05 level across all six activities, with both teachers' and students' satisfaction
at the highest level; and 4) the evaluation and certification of the model by experts was at the highest level
(x = 4.71, S.D. = 0.47).

Keywords: Model; Scout Activity Management; Student Discipline Enhancement
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Table. 1

Table. 1 Analysis of the Current State of the Scout Process for Enhancing Student Discipline (n=288)

¢ @ o = ¢ % o o
asnUsznau am‘w{]f\lquu dgn1nnnedsedasn AUABINIT a1AU

VRINTTUIUNMTgNFD . . dudu
¥ SD. seu  §  SD. sz
(PNImodiﬁed)

. . L. U 10 1
nslsssummdugiunisisew; 322 0.70 454 057 0.41
nang Nen
- i . Uy 1N 2
nsoufanssuliauiiaula 328 0.65 460 052 0.40
NaNg ngn
. , Uy 140 3
miﬂuuﬁquﬁﬂﬂéﬂ%m 330 0.68 4.57 054 0.38
nang Ndn
. o Uy 1N 4
nsiseuslagnisasilou]jun 3.41 061 a.67 047 0.37
nang Ndn
. Do 4 U 1N 4
NINAIUIAULDIDY1ADLUDY 336 0.65 461 053 0.37
NaNg ngn
, U1 170 5
JEUUNY 338 0.64 4.59 053 0.36
nang Ndn
.o Uy 1N 6
Aaauarnguesgnide 344 0.62 463 051 0.34
nang Nen
L. . Uu 1N 6
nsUnigUselevinadny 341 059 4.66 049 0.34
NaNg ngn
asy Uu N
336 0.64 4.61 052 0.37
nag ngn

310 Table 1 wud1 anmdagduvesiannsunisgnideieaiuaiiitevesint ey lneswweglusedu
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N °
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a

fufimsfineuszaufnuveuuiu 1 1
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Figure 1 Results of the Construction and Development of a Scout Activity Management Model for

Enhancing Student Discipline under Khon Kaen Primary Educational Service Area Office Zone 1
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3) nananeaedldgluuunisuinsianssugnideifiolaiuainaitfovesinioy dadadinaundud
nsAnyUszan@nuveuliy a1 Ingldluuununisifeimeans (Quasi-experimental Research) WuunguLfen
NAABUNDU-1A1 (One-Group Pretest-Posttest Design) dingufiag1s Ao Unieutulszandnunia 1-6 $1uau
300 A Tudsindtnaueaiiuiinsfnudssoudnuveuniu 1w 1 flfsnlngnsgueensine (Simple Random

Sampling) ALfiunsneassneluszeziian 1 naseu

Table. 2

Table. 2 Appropriateness Values after the Implementation of the Scout Activity Management Model to

Enhance Student Discipline under Khon Kaen Primary Educational Service Area Office Zone 1 (n=288)

29AUENOU x S.D. 32AU

osAUsENaUT 1 wdnnIs (Principle) 4.65 0.51 maﬁqm
sAUsENaUT 2 Tnguszasd (Objective) 4.67 0.50 maﬁqm
sAUsznauT 3 Yaduriidn (nput) 4.69 0.47 1niign
94AUsENOUR 4 Ns¥UIUNTT (Process) 4.63 0.41 mnﬁqm
04AUTZNBUT 5 nandn (Output) 4.56 0.55 maﬁqm
psAUsENeUl 6 deyadoundy (Feedback) 4.59 0.45 1Nl
BEREet 4.63 0.48 1Nl

310 Table 2 wu31 nan1sneaedldzliuunIsuImsianssugnideiialasuainaitevesinGeu duin

o w & A = = i a Y - -
ATUNNUVANUNNITANBIUTEONANWIVOULAU LUA 1 Immwsaammmmmsﬁmag”luamvmnmqm (x = 4.63, S.D.

'
=

=0.48) %

o

szviowuimsanufnviasaid sulaveuianssuiaufiseu (gnide) wiuiesiosiuinguwuud
Ya v o X o = [ o a wva a = Y = a a
FIdeiauAuiinanm danuduszuu uaganunsathldldlunsujifnuasdduaniudnuliegadivssansam
WeiansanTeesrUsznevanatadsunlumides wuin esddsenauil 3 Jadeundn (nput) dAads
g9an (x = 4.69, S.D. = 0.47) agviewitnalnduindouresguuuy taun n1sUsvyuazsEaNAINAn 33N15UTIS
Aanssu nsadausegslalunsuiudeungfnssy wazmsfinmudniseulunisvifanssy Wuesduszneuiilisu
nsgeusugedn inszlugusssuiigauazdmalagnsisianiud5avesianssu donndesiuuuiAnues Jaiyen

o v

(2021) fisvyidadeindndusinguddgiiviisuuuuansadifiunuldedieiios

a 1%

sesauNAe B3dUsENOUT 2 Taqustasd (Objective) (x = 4.67, S.D. = 0.50) yjsa1suTunvaslsaFouly
wailudeanusn anaam msliAssigetusasiy Wuemusudiemnnhmsuedu uazianmundeuiide
Aenstasuaiidife greuiiiuininguzasddnaniianudanuwaniudeulvddgfvinlinsiaunivoves
UNISUULARNG @oAsUNULLIARYBY Vygotsky (1978) L'%Iaﬂammmé’ammaﬁﬂmﬁL?‘ﬁyaﬁiamiﬁaui

p9AUsENBUN 1 naNNS (Principle) (x = 4.65, S.D. = 0.51) ﬁlﬂixﬂauﬁdUMﬁﬂﬂ’]ﬁﬂizUﬁuﬂ’]SQﬂLﬁa
wannsiFeuiainyszaunisal wasndnmsisudmisdinuuaznsiidunues lisunsussidulussdumniian
fuduigumguivesgunuuiinnuvinuunazannsadoan s fRdlald v osduszneuil 4 nszuiums
(Process) (x = 4.63, S.D. = 0.41) Fadoudu 4 §un1312995 PDCA (Plan-Do-Check-Act) filenadagluseiuun
fign Tnefien S.D. silgaluussmesdusenouinun (SD. = 0.41) agiouhifpoudanuAadiululufiemadeatu

2E19TALAUINNTZUIUNNT 4 TULAMUMUTEL
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99AUsENOUN 6 Tayadoundu (Feedback) (x = 4.59, S.D. = 0.45) egluddudl 5 §uduiinalnnig
Uszifluwalu 4 iR (essauszlead anudululd amnumunzan wazaugndes) AuansgIuves Stufflebeam
(2003) fimnumuizanlunisiunldiduesosdoaziounawarysulsaguuuuluseudaly dwu aadUsenaud 5

HaKAR (Output) dAadudfign (x = 4.56, S.D. = 0.55) uiasdnsegluseaunniign winisnlaAnadetesndy

0sAUsENeUIU wazdid S.D. gsga (S.D. = 0.55)

Table 3.
Table 3 Comparison of Student Discipline Before and After Implementation of the Model, Classified by
Aspect (n = 300)

faunsldunuy naansldguuuu
o o o NaFiNg
MUYVBIUNLIYU (Pre-test) (Post-test) o t Sig.
D
X SD. s¥eU  x  SD. s¥euU
1. NNIFAAATUNITATIRBLIAN 332 062 Uwnan 468 046 wnilgn 136 3245 000
2. MIBOUNTNE 321 065 Ywnan 459 050 wndlgn 138 3102 .000¢

3. MIdaaTNANUTURAYEU ;
328 063 Uwnaw 463 048 anfign 135 3178 .000%

AEIUT

4. NIV IHINWEIFU 319 066 Uwnan 461 049 wnflgn 142 3296 .000*
5. MU URnungseileu 335 060 Uwnans 470 045 wwniign 135 3321 000"
6. NMIQUaAINATIRLULTATEY 324 064 Uwnaw 471 044 anfign 147 3418 000
\de37a (Overal) 3.27 063 Umwnas 465 047 nflgn 138 3312 000*

310 Table 3 wudn neunsldsuuuy dnissungudiegedingfinssuddeainnisidnsiu 6 Aanssumanves
sunuulaeTinegluszAuUunans (x = 3.27, S.D. = 0.63) wagndanisldzuuuy UniSeudnginssivelagsiu
Wiutudussduinniian (< = 4.65, SD. = 0.47) feadeifintu 138 iovnaeumuuaniavesradsfeaii -
test wuu Dependent Samples Wu31 nadAnssuddevesdnisounraenisldzuuuuganitneunsidsuwuvediad
Toddneadnfiszdu .05 7 6 Aanssu Wefarsanseianssuainrasig (0) wnlumides wud Aanssuns
guanuaranlulsuiey (D = 1.47) SWauin1sgedn waneisuuuuainsoaianginssuinaisisazuazaiy
SuinveuseanmwandeuvedlsaFeulddaauiian sesaunde Amnssumatuninud iy (O = 1.42) Feawvioud
fniFeusouiuuarufofnussidovvosiansumyflédidu aonadestundnnisszuuny (Patrol System) 1as
nszUIUMSgNIEe Mwfe Aanssuniseauming (D = 1.38) AhiSeubuiiddeiinUssnin enoon wagaununs
1441 Aanssumsdaaiunsasasionan (O = 1.36) fidnSouiingAnssunssdenatiunisidisiuAanssuuagnisn
Im%'&mqﬁu g Aanssunsdaasunnusuiaveusiedusin warianssunsufuRnungseideu (0 = 1.35)
NaRawnY U'as‘ﬁyﬁﬁﬂL‘%EJuLLaquﬁﬂiim%’uﬁmawasLmi‘wﬂammmé’aﬂu‘liﬂL§8u1é’qa%uLﬁuLﬁaaﬁu

amaiUAsuulasienanagiiouhsluuifauiuivss ansualunmsaiuaimgAnssidovesinGeuld
AsDUAGUIT 6 Aanssumdniidinualfludu Do vensas PDCA TnslamsRanssuiiiumsasioufifsuiuluszuy
ny MsilduTnlunsguaanImIngey uaznIsiesnngseideuvesdiny Kadind1aenAdeIuLLIAANITISEU

v

nUsvaunisal (Experiential Learning) ¥4 Kolb (1984) Aisgyinmshidiseuasiiaufufien q luaniunisalass
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wiennsazvioudnuazuusslusoudely axthlugnadsunginssuenadidu wazaenndeatunguinisisous
n139d3A1 (Social Learning Theory) %84 Bandura (1986) 713 mnAnssuddeiauiainnsdaunauuuegna n1g
deunuu msldsunsaaiy uagnsindunues dsdudunalndrfgiiusnglunssuiunisgnidevessuiuud
fimunalunisideaded

1) M3UsziiunarfusesULUUNMsUIMsAansugniderleladuainditovesinGou nansUssiiulayiuses

sULUUlnEEM TR 5 Al

Table 4.
Table 4. Results of the Evaluation and Certification of the Scout Activity Management Model to Enhance
Student Discipline under Khon Kaen Primary Educational Service Area Office Zone 1 by Experts, Classified

by Evaluation Dimension (N = 5)

]
Y A

dafl  fiAn1sUsTE x S.D. JTRU
1 fRanudaiau (Clarity) 4.77 0.43 wniign
2 fiRAugnNAes (Accuracy) 4.73 0.46 1Nl
3 dRmnumunzay (Propriety) 4.67 0.50 mnﬁqm
i feduldld (Feasibility) 4.67 0.50 1Nl
1@8g59u (Overall Mean) 4.71 0.47 mm’?iqm
Table 5.

Table 5. Results of the Evaluation and Certification of the Scout Activity Management Model to Enhance
Student Discipline under Khon Kaen Primary Educational Service Area Office Zone 1 by Experts, Classified

by Model Component (N = 5)

29AUTZNAUVRITULUY x S.D. AU

a3fUsENaudl 1 wdnnis (Principle) 4.80 0.40 Mﬂﬁqm
sAUsENaUT 2 Tnguszasd (Objective) 4.60 0.55 Mﬂﬁqm
psdUsznaud 3 Yadutiidn (nput) 4.80 0.40 wnitgn
93AUsENOUT 4 N5UIUMS (Process) 4.80 0.40 wniian
0sAUsENOUR 5 Wandn (Output) 4.60 0.55 wniian
asAUsENEUT 6 Teyatoundy (Feedback) 4.80 0.40 wniian
\@gs7u (Overall Mean) 4.71 0.47 mﬂﬁqﬂ

310 Table 4 uag 5 nan1sUsziuuAzSUTBITULUUMIUTMISAINTIUgNIRI RIS Has 1 deve NSy

a o

daipdinnueiuinisfneuszaufnuiveunnu e 1 lnggnsenanal 91U 5 AU WU seRuaLvagay

q
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Hanana1nBudununmvesgUuuuluyndAuasynedusznau Welsaumudainsussiuainm1snd 3 wudi {6

Audau denadegean (x = 4.77, SD. = 0.43) agvieuingideauniadeansiassainaweguiuy ANuduius

q

v
o °

seniesauszney wazdunsunmsaiunuldegiudussuvuazidilane arudaauiiodupaaudfnugiuues



MNIITANWIANERS UnINeduveuliu (Journal of Education Khon Kaen University) (unALATY (Research Article)

SULUUTA szmngihsuuuululdliaunsadlalassadsvesguuuuld Avndiaztludfoalsanna sesasn
fie fiinMgNABY (X = 4.73, S.D. = 0.46) Fusudrguuvudanugndesmundnivins gumquiindnuiuuas
ansaeduneliiBavena dulifnumnzan wasdfanudulule fidnadewiniu (X = 4.67, S.D. = 0.50) Vst
sUluvaenadesiUUTUNTRIEUAn® donfuiunsrauvesas wazansnthlufoaldesdutdeulonineins
ety lefiansanmuesduszneuanmsnsil 4 wui esdusznouiifdadegsan 4 ssdUszney (x = 4.80, S.D.
= 0.40) Wit lun nénnng Jadendndh nszuiums waznslideyatioundu dedudussduszneuidslassaing
uaznalnduiadouresguiuy nMafifnnanddiuieseddaauing 4 ssdusznavifinuamluseduiide
agvioumuAL3IvBINTERNLUUTULIUAIYSANNIUANNS 3 Usens nszulunsgnidenisiieuiannussaunisal

warn1siTeusnedanLarn1sinAuAues 1W1U995 (PDCA) luvneil aedUsenaun 2 TnquszasA uag

= o o i

BIAUTENOUTN 5 Wandn denadewiniu (x = 4.60, S.D. = 0.55) Faudazdiaseglusedvinniign uidadenaing

o

wawA S.0. iganinanties azvioudedunsvesinssmandininguszasduasnaninaislasunsienudealjifinns

q

¥
.d o

Tiudaamginssuiinuazdunalddaaugsdu doaveuuziaunsahlldiluuuimidlunisusudssguuuuli

fiarwanysaldulunmahlldlussesdaly

pAUTIgME

1. anndagu anmiiieuszasd wazawdeanissudulunisiaminisuimsianssugnidesiie
ieuanAtevesinGou nansAnwimui anmiegiuresnssuiumsgnideiiieaiuainddevesiniSeulae sy
agluszAuUunans (x = 3.36, S.D. = 0.64) Gumﬁfanwwﬁﬁaﬂizmﬁimaiwa&ﬂuszﬁumﬂﬁqm (x=4.61,SD. =
0.52) Azviputoein (Gap) seninemnuduaisuazauaaviwesuinsuazajodednau nadinardenndo
funsdrsaeanimnisdiiuauluaniuAnwives Office of the Basic Education Commission (2022) 75z
AanssugnidelulsaSeunaswisdednlaifisssefutiunans esndedidnsuia nineins uazmsideunia

o

wienvesasiiiugnide msfianmiifisuszasdogluszduanniigaynesduseneudeduduinguimsuazagiiiu
awddyvesianssugnidelugusiaiesiieidiuainditegnauriade llvifisshanssumunissandundngss (e
Arsaunadvinnudesnisindu (PNimodified) dadduld 6 ddu Taediduil 1 Ae msldsssum@dugiunns
iFoug (PNImodified = 0.41) @1duil 2 nseuAanssudidauunaula (PNimodified = 0.40) wagddud 3 N3
atfuayuanylug) (PNimodified = 0.38) wasfananaenadosiu Polkinghome and Khoshhal (2017) #mudn
ﬁﬁmiimmau,%’aLLazmﬂ%ﬁiyﬁﬂmimmqﬂLﬁaLﬁu{‘]ﬁ]ﬁaﬁwﬁmﬁv‘iﬂﬁqﬂLﬁaLﬁmLiagﬂaLLazmiSﬂuﬁﬁﬁﬂ&ﬁﬂ M7
555 dugiunsiiouiiian PNimodified gegnazsiouusngmsaliilsasounatsursinfanssugnidelu
VoussunseauulsuieuINNIINGNUT InszANazaInkazded A uIuUsEI inlianuausyaunisal
nsi3suiansssumnafiduilavesnszuiunsgnidenuuiunAnues Baden-Powell (1908) Adainaudesnns
Fdusrunisatiuayuanndglug (PNImodified = 0.38) flegludndiusiu 9 Ssaanadasiu Saengsuk (2020) Aszyin

@ & '

mamwRnInagimiugnidestwaileaduteuladdyuewnudiislunsdainssugnide aslugadagu

Foadsuunumangaeuduiativayu (Coach/Menton) SuduinueingdulngSsdosnsmstamnifisidu nns
fie PNImodified vawnasddsenouiluuanuaznszansegluszdulndiu (0.36-0.41) Ssusdidamveanisdn
Aanssugniderdu Jywidsszuu Adesendonmswaunuuysanns llsnmstaunduge 9 aenndesiuuuiin
UBIDIANTITHUI VDY Senge (1990) fiszuudestauludnuarvenisAndeszuy (Systems Thinking) K@
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nsfinuluszeed 1 Fadudeyaiugrudidyiinlisuuuuluszesi 2 desysunisasunnedusznauves

nsgvaunsgnideanna tnslviutinidufimsivesdusznauiifien PNImodified g9

2. mamungUuUUNIsUIMsAanssugnideiiolaiaieitsvesinifeu suuuigIdeimundudu
Practical Model il 6 asfUsznau leun ndnns fnguszasd Jadeindt nszuiunis wandn waznslideya
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Abstract

This research aimed to 1) develop an effective brain-based leaming plan combined with skill-building
exercises on composing 11-syllable verse forms for Grade 7 students, meeting the 80/80 effectiveness
criterion; 2) study the effectiveness index of the learning plan; 3) compare learning progress before and
after the intervention; and 4) study student satisfaction with the BBL learning model combined with skill-
building exercises. The target group was 40 students from Grade 7/11 at Loei Pittayakom School, Semester
2, Academic Year 2024, the class where the researcher was undertaking teacher training. The research
instruments included 1) four learning plans; 2) pre- and post-test assessments; and 3) a student satisfaction
questionnaire. The research findings revealed that: 1) The lesson plan was effective with scores of
80.81/85.50, exceeding the set criterion of 80/80; 2) The effectiveness index was 80%, indicating good
learning progress among students; 3) Post-test scores were significantly higher than pre-test scores at the
.05 statistical significance level; and 4) Overall student satisfaction with the learning process was at a "high"
level. The study concludes that Brain-Based Learning (BBL) combined with skill-building exercises was
effective in developing students' skills in composing the Kapyani 11 poetic form and fostering a positive
attitude towards learning the Thai language in a happy and creative way.

Keywords: Writing Rhyming Verses in Kap Yani 11; Brain-Based Learning (BBL); Skill Training Modules
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Figure 1 shows the teaching system.

Figure 1 shows the teaching system.

B 35afuniside

=

M3 B msimwnsseudnsussuniesnseanmdeil 11 lneldsunuvatendugiu (Brain-Based

o

Learning : BBL) S2ufu wuugarnvinwy vestniseududseudnwdn 1 g3dulaniiunisniudidudunaudall

eXe

1. Ysgnsuazngudiegne (3enquidimune) 2. wuuukunsIde 3. tasedlenldlun1side 4. nsasiuay

mAMAIMATede 5. NMITIUTINTENA 6. MITATIEnTeya 7. adanidlunisimiviteya

1. Usgynnsuazngudiegne (Mienguidvang)
nauauiisiunsITelu dniSeutulsendnundn 1 lsaSewasiivernu aaseui 2/2567 Jvianue

16 %94 lawn FudseuAnwIUN 1/1 319U 30 AN FUSTsaUANW TN 1/2 91U 30 AU Julseudnw TN 1/3 31w

' '
a a

30 AU FULSEUANYITN 1/4 971u7U 30 AL FudseuAnw TN 1/5 31uU 40 AW FuslseuAnw TN 1/6 31U 40 AU

YiseuAne TN 1/7 31U 40 AL FULSEUANYIUN 1/8 91UU 39 AU FulseuAnw TN 1/9 91u7u 40 AU

Ree

gUANWIUN 1/10 979U 40 AU JuLTseUAN®1UN 1/11 971199U 40 AU TULseNANw TN 1/12 31u3U 40 AU

Ree
S

U

o = -d'

wiisauAnw TN 1/13 37u7U 39 AU FulseuAnwIUN 1/14 910U 40 AL FULTseUAN®UN 1/15 97119U 40 AY

Ree

v
Y =

FusiseuAN¥IUN 1/16 911U 40 AU TINVIEU 598 AU
nausiteganldlun1sideasell Ae dnifeuduliseudnudn 1/11 lsulewasiinerau analseuin 2 Y
N3fnY 2567 31U 40 AU Felaunlaenisiionuuulanzas (Purposive Sampling) Inetduiessouigidelasy

veunnglilfiRnsaeuluanufinw

v
v a A o

naudmneldlunsidenseil Ae dniSewtudsendnudn 1/11 lsaSsumeingray aalseun 2 Y

v '
o N va

Msfinw 2567 41w 40 au FadutuSeundideldsuneunnglilinUssaunisaiividneag

2. WUULRUNTSIY

v v
v

n13398asedidun1539e1mnans Inaduuuwnun1ITMAAY Ao N1SNABBILUUNANAIBEIR 1 Ngu

wazdnsnndeUABULALaINITNAABY (89813 BRI, 2551) AIN151971 1



MNIITANWIANERS UnINeduveuliu (Journal of Education Khon Kaen University) (unALATY (Research Article)

Table. 1. A one-group experimental design with pre- and post-tests.
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Table 2. The Effectiveness of the Brain-Based Learning (BBL) Lesson Plans with Skill-Building Exercises on

Composing "Kap Yaani 11" Poetry.
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Table 3. Analysis of the Effectiveness Index of the Lesson Plans on Composing "Kap Yaani 11" Poetry Using

the Brain-Based Learning (BBL) Model with Skill-Building Exercises.
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Table 4. Analysis of the Learning Development Comparison on Composing "Kap Yaani 11" Poetry Using the
Brain-Based Learning (BBL) Model with Skill-Building Exercises.

NsNAADY x S.D. D S.Dp t Sig.(1-tailed)
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*p< .05
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Abstract

This study employed a quasi-experimental research design. The purposes of this research were: 1) to
compare students' mathematical problem-solving abilities in mathematical processes and basic financial
computation before and after implementing the 4P-SRI Model; 2) to compare academic achievement and
mathematical problem-solving abilities between the group taught using the 4P-SRI Model and the group
taught through conventional instruction; and 3) to investigate the self-regulated learning skills of students
taught via the 4P-SRI Model. The sample consisted of 60 associate degree students at Buriram Community
College during the first semester of the 2025 academic year, spanning two classrooms. The sample was
obtained through cluster random sampling, followed by a pre-test to ensure comparable prior knowledge
between the two groups. Subsequently, simple random sampling was used to assign one class as the
experimental group (n=30), which received instruction through the 4P-SRI Model, and the other as the
control group (n=30), which received conventional instruction. The research instruments included: 1) lesson
plans based on the 4P-SRI Model; 2) conventional lesson plans; 3) a mathematical problem-solving ability
test (reliability = 0.89); 4) an academic achievement test (reliability = 0.92); and 5) a self-regulated learning
skills assessment scale. Data were analyzed using descriptive statistics, including mean ($\bar{x}$) and
standard deviation (S.D.), as well as inferential statistics, specifically the t-test for dependent samples and
the t-test for independent samples. The results showed that 1. Students taught with the 4P-SRI Model had
significantly higher post-test scores for mathematical problem-solving ability compared to their pre-test
scores at the .05 level of significance. 2. The experimental group demonstrated significantly higher
mathematical learning achievement and mathematical problem-solving ability than the control group at
the .05 level of significance. 3. Students taught with the 4P-SRI Model exhibited self-regulated learning skills
across all three aspects (metacognitive, motivational, and behavioral) at a "Very High" level.

Keywords : 4P-SRI Model; Mathematical Problem-Solving Ability; Learning Achievement; Inquiry-Based

Learning; Self-Regulation
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Tumsieuslianit FuhlguaduquimenisSeuiiasdu (Panadero, 2017) Belundntu luuiumesnisufdaym
meAdiaenans (Mathematical Problem Solving) inwgnisidunuesinnuddglugiug "nalnauan’ (Control
Mechanism) fitastesiulaliiFouamilunssuiumsudlandfidudou niuiseves Schoenfeld (1992) Aty
ok éﬂﬁLLE‘JﬂEELLﬁ’ﬂigﬁ/i’]ﬁL%EJ’J?ﬁ’]inE]EJﬂﬁ]’]ﬂﬁ@iﬁﬂ ﬁiﬁil,ﬁaaﬂ’s'lmiﬂulﬁam WAADAINANTALUNITUSITNSNYINTN

Yeyay1 (Resource Management) $3tilalaaisldnagnsla uavilelafinagnsiaulilinauasaisiddenisnig

Y

a

wonani dwiuiseuluszavgaudnuivseder v nsmifuauesdaduiaderi ueanudniefiddad
desndisunguilfeandyifuanmundeuniadouiifanududassgeuasiisudangu n1svianeelunis
ﬁgqLﬂmmsJLLazﬂ1mwﬂumuLaqmmiﬂ,‘dgjﬂ1srﬁ’mi’uﬂ3:ﬁ’u‘wsq'aLLazmmé’umaﬂumsﬁaﬂﬁ faifu nnsusmng
Vinwensmiusuedadilfisusdesdiotiosou widuaussausnasndin (Lifelong Competency) fisndudmsu
mMsfmuauesesaiies
4. anuanusalumsuAdymnieadndans (Mathematical Problem-Solving Ability) nsuAtgywiiierdu

vladdyuesnsisoundnmans luldifisansmdmeuiigndes wiidunszuiunmsiidudeulunsihniudile
anumIniliduasuasduniBnisilazinlugimey Polya (1957) Idiauenseuuusfanisuddem 4 fuseud
JusngrudAey leun

4.1 vanudnlaley (Understanding the Problem) Anuinlanddesnisesls Gﬁaaﬂaﬁiﬁmﬁaﬂﬁﬁw

4.2 MaununsuAtaym (Devising a Plan) Wealoadoyafumnudiiy Auvnagnsinzas 1wu ms
AU NMIEeENN1T Maviaudeundu

4.3 duflunseuuny (Camrying out the Plan) asfieduinmazyfifnunagnsiidenietrsseunoy

4.4 p37990UHa (Looking Back) NTI9A0UANANIAANNAYEIRINBULALNTEUILNMIALY LagRianTan
Tanunsathluussgnaldiutymduldviel

mmam'1ia“lumsLLﬁﬂagmmaﬂzﬁmmam%ﬁamamqmﬁ%mmi’@mluﬁmﬂ (Conceptual Understanding),

AMU$T9n550IUN"3 (Procedural Fluency), waznsliiumnaifeusuud sy (Adaptive Reasoning) AuuudfAn
anelepnundemamandinenans (Kilpatrick et al, 2001) usnani wiliunsfnwadinenansludagiuddly
mwddnyfunsuitiymidessendvionisairauudaeamsadnaans (Mathematical Modeling) Fsaonados
funsounsUsziunassi uuIuIYAogns PISA Al "aruaaininiaadnmans” (Mathematical Literacy)

o

na1Ae AMNAILNsaluns "An-19-Aan" adlaaansiiaun U ludiness (OECD, 2019) A9tiu ATTWRIL

anuanansalunsudtymisilinszurumsiidudunss (Linear Process) tawsly wsildunszuiunséiounduly
111 (Recursive Process) fifufiymidasfinnansiaaounazfuudsuisnisegnasmian deqaiiosiivinle
auanansalunsuidymnendinaaniianundenlodaenssiuanusifulunsidinuennsifunues (Self-
Regulation) tle3nwiiirvnaasamensuauninazussaimane

5. sUuuunsdanisEeus 4P-SRI Model uimnssuiilaildidumsaramquilmiimun wiums "daasesi

\WaysauIns" (integrated Synthesis) 31nMguiiuguilasunisseusy Al
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1) nszUauNsLAdym $radetumeu 4 Tuves George Polya (1957)

2) NTEVIUMTMAUAULDY (SRL) 819892935 Cyclical Model 84 Barry Zimmerman (2002)

3) N93eusiBeUsyaunsal §198uwIRAn Inquiry-Based Learning ¥84 John Dewey waw Bruner + ¥ u
uinnssufigifedaaneitulasysannisunAnnnmguifngn Whdefuegadussu WeldAanssuiunis
\SYUTUUU "@992935" (Dual Loops) Ao 193sn1suidaynnnieuen (External Problem Solving) kaz1495n15infiu
meludsla (Intemal Self-Regulation) FsthuanmszmstygyuaziivuszdnsamlunisFeus Tneflosduszneu
4 Fumeu il

P1: Posing the Problem ($utiiauailymiime) aenndesiuturianudiladmaes Polya luduil
Haouaziiausanunsaiymitaenadesiuuiuntineiwieenvesiifou Wensedu "audaudmadagy”
(Cognitive Conflict) uagwsegalanielu W;ziﬁsmiﬁﬂiﬂﬂzymmmﬁﬂmaﬁﬁmwwmmmzéfaamaﬁumﬁmau

P2: Planning the Process (¥ U3 19LHUNITE UABY) d8AAE 89 TUT UINILHUTEY Polya WazTzay
Forethought 984 Zimmerman Lﬂu%gumuﬁL?Jmiamaiﬁcgﬁauiwmum Saszidoulovaddand waziivua
Whwsnelunisudtym (Goal Setting) usnisidenldialosdieviolnanisadamansfivnyan dedeidunis
ANN3WLTINAENS (Strategic Planning) feuasiiayh

P3: Performing the Inquiry (%uaaﬁaﬂﬁﬂ’ﬁmmmu) denndosiudusndunisues Polya wasszey
Performance %84 Zimmerman §iFsusniunsuidammuusuiingly shunszuaunsinunguuazmsivaey
soufy Tuwaziierdufaeiinisilnnis "Mdufiamunuies (Self-Monitoring) Inemsaaaeuinisnsiildetyldna
violil mnnugUassnazdosinisuiuasuismsiui SadumsiindnueamnuBangunisnnudn

Pd: Presenting & Perfecting (%uﬁﬂLﬂuaLLa3ﬂ§Uﬂ§dNa) denmdestuiunsisdeunaves Polya Wazszey
Self-Reflection ¥84 Zimmerman Lf]ust"jgumaumiﬁwLauaLLmﬁmjmﬁﬁmz (Public Presentation) 1 83Ul sd'a
TN BUALATINABUANUAMNANRAVDIAINBUTINU (Social Validation) W1lugn1s "axvieudn’ (Self-Reflection)
ileUsziiiugauds-gaseunesnszuiunsinvesmu uazasuifuesdamudifiev luuiuldluewan

' 1Y

LauTidAtyres 4P-SRI Model Aonsiudsuunumvesaeuainnisdugaienanninud undu "fauue

o

matayay1" (Cognitive Coach) Nirpediaunsedulvdiseunsevinilunszuiun1sAnvesnuias (Metacognitive
Awareness) nasavndunauvainiswitym JadunguwaddglunsimundnenindSeuetedidu
6. QUM IMUsEANBAMUInNTIY (E1/E2) Msvdszdviznmvesuinnssuvsesuuuunsdnniseuinis

o a a

FFuaziauATolonsauinnssUNIINISANE InJudadinisnsiaaulssans e lvulainuinnssuiiy

v
o va

ansadlUldlunsuidgmivseimuinisseuiiaegdinunin nglunsidenssld dIdelaganundnnism
UszAnBamanuLLaRnues Feued Wsvined (2556) daisneanidendil
6.1 ANUMINEYBINTTIIUTEANS AW (Efficiency) nsuUse@nsnin winneis nmsuiuinnssulunaans
1 (Try-out) udunaudidmun wiethdeyaiilduusuusuasiuduiuinnssudutelig FouinnsGoudn
nsvasd InoinasindeldRenasiuszansnin £/,
6.2 \neunUseansnin E/E,
E, (UssAnEn1maeenszuiunis) wuneii Sevasvosnzuuuadeiivndnevhldainianssusening
Seu luau vissuuunaasugesluusiagnilsnisiieu; (Formative Evaluation) Feavvioufanmsiiunueuas
ngAnsIun1sAvasulugukuy 4P-SRI Model
E, (UszAvSnmuamadnd) vuneds Sevazvasnzuuuadsiithnuvhldainnisiuuuneageuiona
dunvdvnanaieundaeu (Summative Evaluation)
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6.3 SumaunsvUszAvisa (Try-out) lumsmamnmsULuy 4P-SRI Model f3doduiumsvnassld

muiurseiaasal

1) Mavaaesuunilionils naassiutindnun 3 au iensaeuanudaauvesnviwaznandily

2) MIneasIwuUnguLan naaeiulindnw 6-10 Au demdaunwiowesianssuluusasduney
Va3 4P-SRI

3) MsVAABINIAALIN NAaeItUTnAnwvUszana 30 A WieAwInMmAYsEAVSAM E/E, ANyl
\neueismsgIu (i 80/80) feuthluldaseiungudiagng

7. wnanseidefiieades
N1sduasIEnauidesausemanunsInnisiseuskuvdvasy (1BL) ludwmatinaiansainnisdn

mu’?%’ﬂmsﬁummmﬁlﬁsnﬁ"umﬁmmaﬁauiuwﬁvaau (Inquiry-Based Learning: IBL) Tuavadinmans
anansaduunusziaud Ay la feil

1. Usgdngnnsianisvinanudnlalassaianasyinvensiivnna 91u33eved Artisue Wag Blomhgj
(2013) FFuihmsdansFeuiuvvivaeuluuiumeglsiivssavsnmgdumadgliiidoudnlalassadions
adlnransludadn (Deep Structure) 4 1uANFAI99INNITABURULUTIENET I W BIT UADWIS (Procedural
Knowledge) @annaeiniutuifnved Makar way Fielding-Wells (2018) ﬁisqdwmﬂsﬁ "Mathematical Inquiry" W
Tuseiudszanuazisendnu iuedesdioddgylunsunmedinugnsligua (Mathematical Reasoning) Faidiu
aussouzvdndisndulunsuidamadamansluiines

2. miaﬁuai‘gwimmi%uusLLazmiammizma{]zgzyw Usziiiuiithaulaannslieseedniunes
Lazonder uag Harmsen (2016) WuinnisduaevazdussAnsnmgaaadofns "Tuus’ (Guided Inquiry) i
wzay snminsudesliFeududuosadasslagliflvouion Fwmadwsildsunsativayuainaues Rivet
way Krajcik (2021) fivauewuzinnisimaluladidiunduededietislunsdudeu (Scaffolding Tools) 9saiean

v v a

n13gn1adyayn (Cognitive Load) ¥ass iy vl 1T suanunsoy i uluiinsas1auuiAnBaul usssunig

ARIRANERSLART
3. anuvnnewaz N lulgluandg luaunsir U R Dorier waz Maass (2020) la@nwirinu
TUsunsu PRIMAS Tu 12 Useme wududl IBL aefivselevigs uinsdundeuliianaasdutusuundnamanssos

wIyiuANNIMgAuANLYBYRIATHArTaTINAveInaNgns Aty n1sU IBL anldisiasendeniseaniuy

o

Aanssufisanuuasmsadvayuiduszuu

a

n1sdauas1eiauITelulseman1un1sIAnIsisous wuuduasu (Inquiry-Based Leaming) Tu3un

'
0o v A o

AMAFERS ‘i]’]ﬂﬂ’]iﬁmﬂ’m’]uaﬁﬂLLa%W@NH’]ﬂWiL‘%Hu%ﬂﬂjmﬁﬂﬂmﬂUU%UWUBQUiSL‘V]ﬁlV]EJ WUUiSLﬁuﬂﬂﬂmWﬁUUﬁuu

o 3

N3IANSISEUHUUEUARY fall

o

1. nsduasuaussauznsuidgymuasnislianamsadamans auideludssmealianudfgy
ﬁ’umﬂ%ﬂssmumiﬁuaauLﬁaaﬂizﬁuﬁﬂm%uqﬂ 1y Plaengprasopchok, S. (2020) 1ﬁﬁmu1§mwumsaauﬁﬁu
nMsdvasullfiiased Jadenalnenssensaiuainainuznsuddymmendaemanivesiifou aenadaai
9338903 Phuangphlap, N. (2022) fhjnnsasmsauaeuiuy 5 sldiamunanuanunsalumsiianaideada g9
AkduhmsdsnnuuasnsdmanmaeuteliinSeuaieteasumandamansliosnaiuszuy

2. Naﬂizwum'aNaé’quéwwaﬂﬂiL§auLLazﬂaﬁ’aw'N?wﬁ‘w&m lusnunagnsnsiseus Nanthawicha, T.
(2023) ldBususiumsiinyisieudisuludonisadnit msaounuvduasudsualif Fousinadunninianis

v
N o o ]

SeUgINNTIANIsseuiuuUnAeg1eildud1Asy uenanil Wongwanich, S., Sujiva, S., & Chaowattanagun, K.
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Y a a a '

(2019) SeAunulszifud1Amyddning1dn nsiseuiuuudvasurisananuianivaluiviadinaans (Math
Anxiety) Idegnaiuszansam esangBouldiidiusnlunmsairsanuidenuesnnniinsgndsiiua g
BTINRINGHR

3. msuauwalulagadelvdiirfunsyuiunmsduaey Aanensidedagduinisiimaluladidim
\Huedesdietnsatuayunisduaey Futunuves Phankrueabut, W. (2021) fil#inalulad Dynamic Geometry

Y Y a =3

Whandduiglunisinnisiseusuuudvasuluseaudsoudne FeglidiSouiunindununndnmans

U

(Mathematical Representation) #idaiauuazifugUsssunniy dewalinszuiunsdvasufienumunouasi
UsyAvEnmgedulugendvia
nsdaATEnnuIdeaUssmaiunsmiuauedlun1siseus (Self-Regulation) lulvadinmans

MNMsumsIanssuLariTelussRuanaieafunsidunuesunsiioud aunsaasuusziiudiAni
Aendesiuinadinmansldded

1. TassaseuaznszuiunsveInIsitduaues nalndrAgresnismivauedduiradnmanign
o5urseg1etalaululuinaves Zimmerman uag Moylan (2009, 2021) §sutsnszurunisesnidu 3 szozi
e duees loun 1) szeznsAnaramin (Forethought) 2) szazn1sUUR (Performance) uaz 3) sz8vn1s
avttaudn (Self-Reflection) sAfedliiuindBeuiiussavmnudSalumsutlanddamadnmansaziivinusly
sepynsazTioufngs ilethdeRamatauuiudsasunaiouluadadaly

2. unuimreanutd e uluauloanazn133@a (Metacognition) 1Mu3 Fu04 Schunk uat
DiBenedetto (2020) 5211 "anuidiesiulunuies (Self-efficacy) [udnusiuiiddyiidwareszdunisiiu
awed Tngamzidlednissudeandyiulandadamansiidanuduiou denndosiunisfineves Veenman
(2017) ﬁLﬁﬂﬁ%’%ﬂﬂﬁiﬁ@ (Metacognition) #38n13nsentinilunszuiunisanvesnuies lagnuinvinwenisiiu
mmmuaxmaiﬁmLf]ué’hﬁwmmmﬁ’wL%fﬁ]hﬂﬁﬁ%ﬂﬂi@ﬁ’]ﬁ@%ﬁLLﬂuéﬂLLaxﬁﬂﬁﬁwﬁ’ﬁgmmdﬁxéfwmnﬁﬂzy Q0
(IQ)

3. nagysuaznsianaluuuniivainvans Tusunisianauazuszifiuvinus Cleary wag Kitsantas
(2017) laWmwa3asile SelfRegulation Strategy Inventory (SRSI) Lﬁasziaasl,ﬁﬂgmﬁmmam‘mmaaiﬁaﬁ’aLLaz
duaSunagvsnsfeudvesiiniFousyiuseulfegraduszuy vonani luanmuandonniaidoudoell
Broadbent 4@z Poon (2015) l@AnwIi1uN1531AT1H0ANIUNUT1 NAENSNITINATITINIAMALNITATUANADIY
ne1e (Effort Regulation) WudadedanafivaglifiinGouaunsaifunuedddisalunisdouiuvvesulatiuay
WUURALNEY

nsdauaszrinuldslulssmanunisiiuauedunsseui (Self-Regulation) linadinmans

INNISANYITTUNTIURAL NI IVRIRUNIITUAUesluUSUNNISAnw g aunsaswundseduddnle

<

[

O

1. M3AMUALYIMIILAE FULUUN SIS BN AUl oa 193U Tuszduulouisuazuuiufua
Kharmmani, T. (2019) ladnaueuuinianisaiediseulnivinuensfnuasnsmiuauewmiuansgiuaina lng
wuihmsfiindsuas hiunueddtu agfeseenuuunszuaunafouiidelmsnlilnnsnunuasUssdu
AULDY @BAAABINUIIUYBY Kittiveerawong, N. (2021) ﬁlﬁﬁmmgﬂLL‘UUmiaaumﬁmmamﬂﬂﬂsﬁumﬁmmiﬁwﬁ‘u
AULDY NUTWENIINAETILRINATLN N U SedenalnonsaionaiaiuairitelunisdouvesiFouegudy

JUsIIN
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2. MSWAILIINEENSAAUAULDIUNUNUTANTSULALNANTENUNINININGT Susaorat, P. (2020) a3

o A

Wiuanudfyvesnsiteariauinwe nsituauesluiiufiuinnssunsdne Taegriinws idugiuddny
ibidniseulunuiivislnaaiuisaimuinuesladvinfisuduinaeiuinsgiu yanainid Boonsong, C. (2022) &4

a s

FumuaruduiusiBsansswinshiusuestuanafsoivademans dsliduindernidouamnsoauny
wazdansnaGeuivesnuadld azdwmalifusilauasdianediiadeivflenegsndamansuiniu

3. i3osilonariinmsdanasumsmiunuedlutusou ludsufoRnng suriya, P. (2023) Iéihiaue
uinnssu "anatufinnisiious” (Leaming Log) teltiduedesiielunsiaiuadrsnsiiuauies wudnnstudin
nszUIUNIARvasRUetadiuayaduiin HigliinssuaunsadnseideiianainwasUsulnagnsnisuilang

Uaymadinenanslantu Jdodumafinniesenisiludszendldluiusousss

8. NFAULUIAANITIYY

FUMUUMSIANISS U3 - AnuanunsalumMuATeynnig
- ngumeaed Tguiuunsinnisiseus ANIRANENT
— )
4P-SRI Model - HadUEVENINMSISeINANRFENT
- nguauAy 1disaeuwuuUng - Winwgnismiuawedlunissey

B 556w fiun93de

Av Yaw o A

WUULUNUNSITY ER98ALTUNITMAR0InNIUULKLNNTIIENmAGRY The Non-Equivalent Control Group

Pretest-Posttest Design SN BaILNITNADIAIUNUNIN

na dounau (Pre-test) Msneaes (Treatment) #oUYAY (Post-test)
naunaaes (E) T X T,
nauAuAY (C) T T2

Toudnwalfldlusuuuaunside
E (Experimental Group) = Ngunaasfii3euseguuuy 4P-SRI Model
C (Control Group) = NauMUANTIFIUF Y Faouuuuun
T, = MINAFOUNDUSU (Pre-test) LagN13IATLAUTINEENITANAUAULBINDUNIAABY
X = nsian1sseuimesuiu 4P-SRI Model

T, = MIVARBUNANTYU (Post-test) LarNITIATEAUNNYENITANUALLDINAINAAEY

1. Uszvnsuazngudieeng

2 o

1.1 Usens dndnwseAueyUSayn Inendeyuauyisug Mameileuleunginadnamansing

v o

MAsEuN 1 Uns@nen 2568 911U 4 MBS 59U 125 AU
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1.2 ngudregns Aldlumsideaded Ao dnfnwszdueyUiym Inedosuruyisug famadousouly
MAaFuil 1 In13fnwn 2568 Sauau 2 WeuSuu 521 60 au Faldunannn1sguuuungy (Cluster Random
sampling) Tneldosiewdunielunisdu ﬁ]'1mfuﬁﬂmiwmaauﬁugwmﬁaﬁué’udwﬁa 2 ipaseullseAuaIus
TndiAsaiu wdr3einnisduetieing (Simple Random Sampling) Mensduaainiefmuslidu ngunaaes
$1uau 30 AU edansiFousieguuuy 4P-SRI Model waz ngueuAl $1uau 30 AU Fednnsi3oudmeisaou
wuuuni

2. w5adlanlylun1sive

' v
Y aAvaew o o =

2.1 unumsdanmsitoud NEI3ednidu lngmusgansnmuazaunmueIunun1IInnIsTeus (10C

Y
£ v

wag E1/E2) ldanfiunismamuninasesdiensil mavdanunsadailon (100) dnesesdennvialigideinay 5
i Usenausieil@etmaaunangnsiasnisasuatinmans (2 v {lginaaudnine1nisdine (Wuns

o

ffunues) (1 viu) war  fidenvgiunsiaasUssdunansfinu (2 i) fiansananuaenndessevinede
Anufuinguszasd lagnuitiuuneaeuilal 10C 5¥1319 0.80 - 1.00 Nnde uagn1Usednsamuinnssy
wun3IANSEu3 4P-SRI Model siumsnaaodld (Try-out) Autin@nwitlalingusaegnediuou 30 ey lom
AUEANSN MU TINIATFIY E/E, Inglaavindu 82.45/81.60 %qqaﬂﬂ’]mmsﬁ 80/80 Firmunly lun

2.1.1 uNUN3TANISITeuIAUFULUL 4P-SRI Model dmsungunaaes §338a1dun15as19aununIg

'
4

IANISHEUFLIDY LS DINTTUIUNITNNANAFIANT LALNITATUIUNIAITIUUBIAU T1UIU 4 WHY 16 Talud taedn

v
o Y o

?
Fumeusiell Anseiiomituinm Tneuvadumbenisiseus dal
el 1 fugunssuiunisadiamansiaynsAndanseny (1 ueu 4 91109
mheil 2 msrwmnenideuazaBidediu (1w 4 Falug)
viefl 3 msduwniuuiarils mslwseilandtam (1w 4 $Tu9)
e ¢ msUszyndldndinmansludinuszd1iu (1 usu 4 alug)
wathandauATIERianssu MeeaTNIsANAuUALLeY (SRL) 89 Zimmerman muﬁsmmsL%’ﬁf“fu%umauﬂmtﬁﬂiym
294 Polya uldguiuy 4P-SRI Model
2.1.2 uHuN133IRNISITUIRUUUNG (unsusIerewazyiwuuiindn) dwsunguaiuau 99U 4 wwu
16 Falus Faduiomidentuiv 2.1.1
2.2 wuunegeuinauaunsalumsuAlginsadnaans uwuuvedeusnie wliadeunsuluunans
35vh8sanaunsel §1uau 5 90 Azuufiudeas 4 Azuuu SauAzLULTeAY 20 Az Taewiunisuszidiu
AszuIumsLATmaunuAnves Tnae (Polya) Talsznaudae 4 duneu laud nsvianudiladam ns
MUHUNITLATY NMFUJTRAULNY LagN1575I9d0UNa Imsﬁ%umaumia%’wLLazm@mmwmmLm%nﬁa il
Asgrivdngasuazansznisiioud (os nsTUILMINeAdamaniuarmIfuImmsnsitud oy wertmua
lassaieteseu Tnseuaquiinwemaudalawituaniunisalineg afranaeinishinzuu daviunaeinislinsuuu
wuazden Tnefmvuanginssulstlunsaseiuasiuu (0-0) ianaupaandoulunisnsisliinsuuy wdam
Auisamsadaidom duvunageulazinaeinisiviazuuauosie fidervny ieRansanemmnzaLLas

Y o o

ANNARRARBIsYINTBAaNAURAUsEASANISSEYS SIA1 10C Bgs¥ning 0.80 - 1.00 Wuunageulunaaadly

o = 1Y a

TunAnwiseavaydIyan @ldlingudiegn) ediasiziniAianuendis (p) ogsening 0.40-0.60 uagen

U9 UN (1) 571999 HA1A9ws 0.30 JulY dAaranudeduveswuunaaaunsauulagldis duusyansuaanh

Y99AT0UVIA (Cronbach's Alpha Coefficient) iy 0.89
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2.3 wuunadeuianadugninsmasenivademans Wuluunedeuusts wladennou 4 daden
1w 30 99 Azuuwfi 30 Aziuu AseunquidonFes nsrvrumMINAdinmaniuarnITAILILNINI TRy
Dowtu TnswunsTamgnssunaGeudnusuungasamnenismsing (Bloom’s Taxonomy) Tu 3 sz Téur
Fruprus frueudle uazdunisussandld Sduneunsairuazmamnmuoneiesie il
Anngierwdiiusseninsgausrasdniaiioud arsennsiious wasngAnssudidesnisda edavihealiesei
ndngns dmsunszaedndiusuiuteaeulieseunquitaiuionuassedungingsy (rwd eudile ua

¢ o al'

nsuszenald) Wdanwauga andunsaiedeasumumsaliasgindngnsiinmuall duuuneaaeuiauese

'
a

Wy WeNTUIANLARAAT BITENINTRAIDINAUIAUTEAIANISIS U WudndAn 10C ag5enine 0.80 -

X

1% o

1.00 ynte Yuvuneaoulunaassldfuiindnuszdveyuina (hguildlinguiaogne) s 30 au udina
UIATIEVAUANTIEVD dievmaauende (p) fA10g3¥1719 0.25 - 0.78 wagA1d1M1ATUN () BYT¥Ning
0.22 - 0.65 Amdenianzieaeuiiinnnmauinausinasg sy 30 4o wlilumsiAuteyasss
ihuamsvaaeuannauimaaedduiinmsimeainnudesiuromuuunnaeuitaty Tngldgns Kuder-Richardson
(KR-20) AnAnadesiuminiu 0.92
2.4 wuuiavinvznismduauedlunisdew iWuwuuinsyszanae (Rating Scale) 5 s2iu muguwuy
v84 Likert Scale (3nfign, 110, Urunans, tey, oedian) loun susAdayay idunsnauw waznmsnsiaaou/
Usgifiunuies sunsagala iumnuderiulusuies uagnisiiumenluau fungdnssy Wunismuauay
e wagmsdanisianden/unaaiens ffuneunisaig dei Anviteonans Anviudn ngsiiieatunms
Afusuteslunisi3eu waggUluunsasy 4P-SRI Model Litorimundonndefoins vesinuslunsazsuls
oo IneiiungAnssuiifntuaidunasindnuiFeuinadamanifaesunuy 4P-SRI Model thuuuiafiass
JuiauorofiTeiny Uivlsiesnunuduuanii uduiluneseddfudnAnwssdueuUiyan Inendogumy
ya5ud Alilinguiaegng S1uau 30 AU LilensnaaeumutalausswILagAMNWTIEte TANAmTesiy
YoUUUNAEDUTRTU (Cronbach's Alpha) iy 0.90 Jafamiwuuinvinwensiiusuwedunisiseuatuauysal
e lulfiAusiusudeyafunguinetnaisdely
3. Juneun1siuiunismaaes Q’?ﬁ’wﬁ’wLﬁuﬂwﬁé’falﬁwmamﬁaaéfu (Quasi-Experimental Design) A1l
Fupoudail
3.1 Sundumsreusuaon
3.1.1 fidevguiimainAnuiandunaassuasngueuay otuasinguszasdninioud 3in1eeu
uarmafununudoya Tnauiudidoniessaunsideuazmalfudeyaifumudy
3.1.2 WisnanwInden domsisoud uazmaluladidndulindoumuununisianisGeus 19m
1 il
3.2 Surleunmans
3.2.1 suflumsveaeuraudeu (Pre-test) futndnunis 2 nau TaeluuumaaeuTaauanunsaly
nsuidaymn wazuuunaseutanadugnsnnenisFeu Adaegisay 1.5 - 2 $2lug) ieldifudeyatiugiluns
NAFOUAIUYINTBUAUYDINGUFIBENS (Equivalence Testing)
3.2.2 WWinAnwuszsduineznisiafuauedunisiSeunows uAanssy (Pre-Self-Regulated
Learning) Tngldfuuuinumasuszanae aan 30 widt - 1 Falus

3.3 UANLUNITNAGDY
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3.3.1 nguvaaed Andun1sinnIsisuiesuiuy 4P-SRI Model §1uau 4 U 533 16 Falua B
wiunszuaunsiuaouidsadamans ysnnnsdunsumauitymaes Polya uaznisiindfnuenisiiusuies (eA
Tayayr ws99sla uasngingsy)

3.3.2 nguAuAN Andunsdnnsieuiing Faeunuuund Wunsussens wagvhuuuniaanuly
suund Tneldidlenn deflugmu uazialumstanisFoudvinfungumnaes

3.4 fundmaaos

3.4.1 leAuganisvnaes dfunsvaaeundadou (Post-test) Frouuunagouinauauisalu
Msuitn wazwuunnaeuIanadugvisnansBeu (auiiniladudevieatiuguuu)

3.4.2 Widn@nwuseduinvenismiuauedunisiseundinisdnnisiseus (Post-Self-Regulated
Learning) tte3suidieuimunnsiintu

4. MmeeTgideyauazatanly
4.1 MR musaAsesiiolde

- Adaiiarmdenndas (10C) ilemariniiswmsadaieviveunumsinmaious wuuvnaeuin
anuannsalunmsuidam wunedeuianadugrdnnanisdeu uarwuuiainuensiiuaues

- Ml ngiisete WemAimueInde (p) uarArsIIATILN (1) vesuunaaeUTaNadugnS
MINSITEY

- msveanudesiu (Reliability) * 1igns KR-20 dmfunuuvaaeuianadugvininisidou
Téien duuszavsuearivesaseuuin (Cronbach’s Alpha) dmsukuunadeuianinuauisalunsuddam wae
WUUIRYINWENSANUALLEY

4.2 mﬁmswﬁaﬁﬁﬁugw 1fun Ainsgsidieds (X) wazdruidoauuninggiu (5.0) vesazuuy
awasalunsudtaymmsediamans nadugvdmeamsideu wazssdurnvzmsiiuameslumsideu sarey
SUULAETRIS B

4.3 N1sNAAUANNLIITIBNiUYaINg U081 AauALTuN1TMAReY {ITETATeiIauisunI
LANAYBIAZLLLIRABA ATl UN TU ATy mMsadnmans AowiSeu (Pre-test) seinangumaassuazng
AuA tensvdeumIIiBufuvesiuguliFou Tngldad t-test for Independent Samples

4.4 MIVNAFDUANNAFIU

- MaSeuiisunislungu JnsieiiuTeufisuanuuanaedAsuLAINEINNsa U SUATYIN
NANAANERSYDINGUNARDY SEIdneustuLarnause lneldatia t-test for Dependent Samples

- MIUTeUMBUTENINNgY JnTenilIeuiisunnuwansveIaskuuAIEIsatunskAdym
nsadamans uaznadunyinisaiSeu seninsnguveasuaznauauny Iagldada ttest for Independent
Samples

4.5 MylnTeissfuiansuasinue Aesedseduineemsmiuauedunisifouvesind@nwi

SeumezULUU 4P-SRI Model lngthanadeiilauuuananmuinagiunnsuseanae 5 seau (Likert Scale)
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1. an1sIguliiguanuminiguiuvesiuguaLasnsalumsuidymmepdnmansnaus ey

N

Y

e

vaspuansalunsundymmuadinanans Usingranauanslunsien 1

Fulannfiun1snnaaunausey (Pre-test)

LYY

AUUNA

NYINGUNARBILATNFUAIVAN LBATIFADUAAWI LA BUTU

Table 1. Comparison of Pre-test Scores between the Experimental Group and the Control Group

nau n X S.D. t p-value
NPaBI 30 12.45 2.15 0.428 671
AIUAL 30 12.20 2.30

Lufsieahagmsadaviszay .05

NAIA 1 WU AzkuLedsANNEsalunSLATg N Adinmansiou s uTaNaUIAaes

'
aa

( X= 12.45) uagngumuay ( X= 12.20) lufianuuwnnsinsiusgeilidedfynisadanisedu .05 (p = .671) uandli

wiuhtin@nwrsaeangulanuanunsafiugiuneuieuriniieuiu vieliwmnsstuneudiliunsnaaes

2. wamsiIsuiiguanuansalunisuitymmnsadamans Seinszuiun1sniadamansuazns
AWININSRULUBWY vesinAnwneuwagnain1sdnnisiseuimesuuu 4P-SRI Model
NNTIATIERTaLanNaNnsalun LA dymnadiamansvesin@nvingunaaed 31U 30 AU 9

Iisunsdanisseuimesuuuy 4P-SRI Model Usnguadauandlunisng

Table 2. Comparison of Mathematical Problem-Solving Ability Scores of the Experimental Group Before

and After the Intervention

nsNAgeU n AZLUULAY X SD. t p-value
ALY 30 30 12.45 2.15
18.54* .000
GAIRIM] 30 30 24.80 1.84

*hlgangananseau .05
NA159 2 wud InfnuiSeumegliuy 4P-SRI Model dianuansnsatunisundayyneadinanans (5o

v

NILUIUNINNANAAEATILALNTAIWINNINTRW DoAY vdaSew (X = 24.80, S.D. = 1.84) aandinauseu

o

(X = 24.80, S.D. = 2.15 ) ogsfiodfmeannfiszsu .05

<

3. nan1sSsuiisunadugvsnanIsSEuLarANEN I tuNTRATYMIINAdinAERS seninenauiiisey

megUuY 4P-SRI Model funguiseumeisaeuund
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PNMTAATIMUTEUTgUAIUTAUS BUYRtinAnwIndunaaes (30 AL) WagnguAluax (30 AL)

Usinguasiail

Table 3. Comparison of Academic Achievement and Mathematical Problem-Solving Ability Post-test

Scores between the Experimental Group and the Control Group

FauUsiidnen g n X S.D. t P
1. nadugyisniensisey NABDY 30 25.60 1.45
4.82% .000
ATUAL 30 20.15 2.10
2. muamnsalunsuAUgm NAADY 30 24.80 1.84
5.14*% .000
AIUAN 30 18.90 2.35

d [%

1. tinfinwiseumeguiuy 4P-SRI Model 3 nadunnsn1ensisey geandinguiiseunigisaeuuns g9

o

YA ANTZAU .05

1%

2. dn@nwMiSeunIgFULUU 4P-SRI Model # ananansatunisundaymeadinanans gandnguiiseu

'
aa

peIsaaulnd aglidudAynsadanszau .05
3. nan1sAnwIinwen1siiuauedunssey Yaelinfnwniseumesuiuy 4P-SRI Model

NMIANwIInYENMsAAuaedunsssuvesin@nwingunaaes 31U 30 AU ATANSISEUAE

'
P

sULUU 4P-SRI Model wuiniinAnwiivingmsidusuedlassmeglu sefunniign (X = 451, SD. = 0.46) 1ile
NN TEA AL TETUHTANS Uimgwaﬁaﬁ

3.1 suadlay UnAnwdvinuweeglusedu wnfign X = 4.58) lngnuwgdnssuaudaluos n1s
Y ﬁﬁfﬂﬁﬂmmmmﬁmumL{TmmaLLasﬁﬁé’U%umauﬂ1iLL?ﬂfﬂméﬁagmm’immam‘dauaqﬁaﬁw waz N13
nyvaeu/Usvifiunuies tnAnwifinsiidndmeunaznszuiunsanvesauedurazufoRRINTsUALIULUY
4P-SRI Model

3.2 shuusagele dndnwilvinuzeglusedu undign (X = 4.53) Tnsuanisends anuidosiulunuies
fuitudeannsaulangdammamsiuliduiafenues uaz maduamailunu idndnuniiauafiden
soneivadamans TasuesivinugmsdnadiGeumnsathluvssgndldlunisdanisnsfulu@inassld

3.3 nungAnssu dndnwidlvinvreglusedu inn X = 4.42) Tnedingfnssusu N15AIUANANUNEY
finnussidunmshousudidausaudulandifianududeu wasdu nmsdansdanden/uvasFeus
fndnwasnsadenlidonisBeuiuazvomuinwaniieursofaeulfesamnzasilutisnisSoudnmsuuuy

4P-SRI Model
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AseAUIIENE

INMIANTNIITBE 9 Han1sldFULUUNITIANISsusuuvdvaeuidunisiidunues (4P-SRI
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De
=De

1. AnuansalumMsityymeedinmansuaaseuniesuluy 4P-SRI Model gendnneuseu
HANTIENUNTNANYITMSeUAI8FULUY 4P-SRI Model Hnziuuauainsalun1suidaymnintnaansnds

SeugeninneussuegelidedAynsadnviszav .05 Fudulumuanufigiu visililiesnin gUluy 4P-SRI Model

o« U
v

QﬂEJE]ﬂLL‘U’U@HI@‘c’JLﬁuﬂigv’mmiLLﬁﬂﬁgM?@ﬂ?ﬂLﬂuﬁﬂﬁU%umau Susausduninateuaumieunasnisiesie
Py Feaenadosiununfnues Polya (1957) fdusnudladgmilususuusn venani msiluwadiiinns
ysamavineentsiupsnsdudosudntuaniunisainie saelidnAnwitunmesestgmlidnauie
dwalinguuuadofintuain 12.45 By 24.80 aonadestusniddeues audin Bolyad (2565) finuimsdans
Boudiidunsruunmsanegadussuutisenssiuamansolumsuidgmvnaadnmansldogaiusyansam
2. nadugisuazanuasalunisuidamveingumaassganiingueiunu mMsvinguiieuseguuuy
4P-SRI Model finadnsgeninnguiliFouunfogaddodAynieada (t = 4.82 uay 5.14 muddv) edunglda
sULUY 4P-SRI Model finnuunnsnsarnnisaeuundiisnidunsaieveniden Tng ap-SRI Model lianudndiy
fu nspuIunsAUIEzLaEMsBeusiBen Tnsaeedinaiitiumsinu iR uaznisasvieudn saelsiiouasns
BIAANUIAILAULBINNULWIAA Constructivism ¥e4 Piaget war Vygotsky 17'iLs?j‘a’j']msﬁ'aui%ﬁmsﬁulﬁﬁLﬁaﬁﬁ'au
Iitufduiusiudomuesifiouuduihuaaunisailiygmiihme dwaliindnudamuiugluiden uazie
vinwen1sUszndld inniinisandngesiissetnaiien aenndesiuauidees Wilson (2021) fissyinlunanis
aoufiiulasiaiadenszuiumsestsantesiunsiFoullianinBasunuuusses
3. inwzmsidunueslunsiiou namsidefinuinind@nuivinugnisidusuedusedu "uniiga”

(X = 4.51) forfugaduddnvessuuuy 4P-SRI Model Tnsanansnofusiosedulddad

3.1 anueddyan miﬁﬂ’ﬂﬁﬂmﬁﬂmuuqqﬁqm (X = 4.58) . Uunauianduusznou "SRI" (Self-
Reflection & Improvement) Tulsina AitafuliESousomsnasy uasUsziliuna nszuIunsAnUeIAULEBYIALD
donndesiunguiues Flavell (1979) ﬁ’jwaﬁ{]zyzywL‘?;Juﬁﬂﬂﬁwﬁayuaqmsﬁ'auﬁ
By

3.2 fruusegdla dnfnwueaiunuailuny wardaudeiiluaueafindy Wosmnlandtym
mansiiululinaduiFedndin smuuwifinues Bandura (1997) WeiFowidsassinusgilanieluiidmasio
nsseuiluszeven
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Abstract

The objectives of this research are: 1) To develop learning activities based on the Concrete-Pictorial-Abstract
(CPA) concept that promotes mathematical concepts on problem solving, addition, subtraction,
multiplication, and division for grade 3 primary school students to be effective according to the 80/80
criteria 2) To compare the mathematical concepts of solving problems of addition, subtraction,
multiplication and division of 3 grade students according to the Concrete-Pictorial-Abstract (CPA) concept
with the 75 percent criterion and 3) To study the satisfaction of grade 3 primary school students towards
learning mathematics on solving problems involving addition, subtraction, multiplication and division. The
sample group was 10 third grade students in the first semester of the academic year 2024 at Wat
Devarajkunchorn School, selected by purposive simple. The research instruments were 4 learning plans, a
10-item achievement test with a reliability of 0.73, and a satisfaction questionnaire. The statistics used were
mean (M), standard deviation (SD), and one sample t-test. The research results found that 1) the
mathematics learning activity development plan had an efficiency of 82.26/81.50, which met the specified
criteria. 2) The post-study mathematics concept test score was 81.50 percent, which was higher than the
specified criteria with statistical significance at the .05 level. 3) Overall satisfaction was at the highest level
with an average value (M=4.75, SD=0.48).
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B ntroduction

In Thailand, mathematics plays a very important role in the success of learning in the 21st century
because mathematics helps humans to be creative, think logically, systematically, and methodically,
analyze problems or situations carefully and thoroughly, and helps to predict, plan, decide, and solve
problems correctly and appropriately, and can be applied in real life effectively. In addition, mathematics
is a tool for studying science, technology, and other sciences, which are the foundation for developing the
quality of the nation's human resources and developing the country's economy to be on par with
international standards. Therefore, the study of mathematics must be continuously developed in order to
be up-to-date and consistent with the economic, social, and scientific and technological conditions that are
rapidly advancing in the era of globalization (Ministry of Education, 2019). Humans are creatures that can
continuously develop their thought systems effectively. This is so that humans can survive and continue
their species until today. One thing that makes humans intelligent in thinking is logical thinking or numerical
thinking. This results in humans having a logical and systematic thought process. They have developed a
good and efficient thought system, which allows society, country, and the world to continuously develop
due to human thought processes. Solving mathematical problems is therefore considered an important and
necessary process that all students should learn and understand, be able to think and solve problems, in
order to apply this process to solve problems in daily life (Institute for the Promotion of Teaching Science
and Technology, 2019). It is also a basic skill that students can use to solve problems in daily life throughout
their lives.

It can be seen that mathematics is important to human life. It helps humans to have the ability to
solve problems, reason, communicate and convey meaning, make connections, and be creative. They can
cope with problem situations in the context of real life. In addition, the rapid advancement of technology
requires the separation of data to be used for decision making in various contexts correctly and
appropriately. Problems and situations that occur must be analyzed thoroughly and carefully. Mathematics
is therefore useful for life. For this reason, each educational institution will use mathematics as a main
component in organizing learning in order to create a foundation of thinking for solving problems in daily
life effectively in Thailand (Ministry of Education, 2019).

Mathematical concepts are an important foundation for learing mathematics because success in
learning mathematics depends on understanding the correct concepts. If students have the correct
concepts, they will be able to learn and solve mathematical problems well, including having the foundation
to connect and think about mathematics well (Mhaijakklang, 2011). From the problem of organizing the
learning activities in mathematics that have not yet been successful as the school has set its goal from the
past academic achievement of the students, the researcher as a teacher in the school has tried to develop
the classroom teaching to be suitable for each situation that the teacher has encountered. This is to develop
the teaching methods to be suitable for the context of the school where the researcher teaches, especially

in the subject of mathematics, which is a subject where students have lower academic achievement than
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other subjects.

When considering the content level in the subject, the researcher found that students have the

lowest academic achievement in solving problems, addition, subtraction, multiplication, and division, which
students still lack understanding in solving problems, addition, subtraction, multiplication, and division,
causing students to have low academic achievement in such subjects from the past academic achievement
reports from the report of student quality assessment results.
From the national test of basic abilities of students (national test: NT) in mathematics of grade 3 students
in the academic years 2019, 2020 and 2021, the national level had scores of 44.94 percent, 40.47 percent
and 49.44 percent, respectively, and Wat Devarajkunchorn School had scores of 54.76 percent, 30.61
percent and 51.85 percent, respectively, which were found to be low scores and in the academic year
2020, the scores were lower than the national level National Institute of Educational Testing Service (2022).
From the consideration of the learning achievement in mathematics, it was found that it was lower than
the criteria set by the school. And when considering the details of the content, it was found that solving
mathematical problems on addition, subtraction, multiplication and division had the lowest scores (Wat
Devarajkunchorn School, 2022).

The researcher therefore studied the teaching methods that would help develop the learning
achievement in mathematics of students to a higher level as a teaching method that promotes
mathematical concepts. The approach to promoting mathematical concepts is that students need to gain
experience from appropriate learning activities, and teachers must take into account physical and
intellectual development, and must create correct concepts with concrete media, siving students the
opportunity to touch, leamn through thinking, analyzing, and synthesizing (Isaraprida, 200 6),which is
consistent with Piaget's theory of intellectual development (Angganapattarakajorn, 2011), which states that
knowledge structures will continuously develop according to the stages of intellectual development.
Students in late primary school correspond to Piaget's thinking stage of children aged 7-11 years, who are
in the Concrete Operation Stage. It is also consistent with Pattanatrakoolsook(2002) statement that children
of this age can understand reasons and know how to solve problems in concrete things. However, teachers
must try to change the abstract things in mathematics into something concrete that is easier to see and
can be understood quickly by using the learning process with concrete media, allowing students to
experience it in explaining mathematical reasons, and choosing activities that are appropriate for the
objectives will help learners connect different ideas and eventually create correct concepts.

There are many forms of learning activities to promote concepts, but the researcher is interested
in organizing learning activities in the Concrete-Pictorial-Abstract (CPA) format, developed by an American
psychologist named Jerome Bruner. It is a learning activity method that the Singapore Ministry of Education
has included in the curriculum for developing basic mathematical concepts used in schools (Hui, Hoe and
Lee, 2017). As a result, Singaporean students have the highest mathematical aptitude in the world, according
to the PISA ranking in 2022 (Institute for the Promotion of Teaching Science and Technology, 2022). The
learning activities start with concrete things, are presented as diagrams, and are linked to mathematical
symbols, which helps students systematically understand
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mathematics from concrete to abstract. They can understand and explain the overall picture and origin of
complex problems, leading to problem-solving methods, and can develop deep understanding until
sustainable mathematical concepts emerge. Because CPA learning is a method that creates understanding
of meaning, promotes learning from easy to difficult, and is a method that is appropriate for the intellectual
development according to the age of the learner.

The Concrete-Pictorial-Abstract learning management is a learning management approach that teaches from
concrete to abstract. It is a learning management that emphasizes developing students’ understanding of
mathematics by using the students’ experiences and learning patterns to practice their thinking processes
and problem-solving in a sequential manner. The teacher is responsible for organizing learning in all 3 steps:
concrete presentation, picture display, and symbol display (Ministry of Education Singapore, 2013) which
was developed from Bruner (1960) discovery learning theory that learing is a social process in which
students must act and create knowledge by themselves, based on their previous experiences or knowledge.
It can be divided into 3 steps: learning from action (Enactive stage) is the doing stage is concrete. In this
phase, students model problems with tangible objects. The CPA approach makes concepts come to life by
letting kids interact with and handle tangible (concrete) objects, in contrast to traditional math teaching
methods where teachers show how to solve a problem. Every abstract idea is first presented using tangible,
interactive concrete materials when using the CPA framework., learming from thoughts (Iconic stage) is the
seeing stage is pictorial. Here, problems are modeled using visual representations of actual objects. Children
are encouraged to draw a mental link between the abstract images, diagrams, or models that depict the
objects from the problem and the tangible object they just handled, and learning symbols and abstracts
(Symbolic stage) is the children use abstract symbols to model problems during the symbolic stage. Until
they have shown that they have a firm grasp of the problem'’s concrete and pictorial stages, students will
not advance to this stage. The teacher introduces abstract concepts (like mathematical symbols) during the
abstract stage. Using only numbers, notation, and mathematical symbols (such as +, —, x, and /) to represent
addition, multiplication, and division, children are introduced to the idea at a symbolic level, which will
promote students to develop skills in many areas, especially communication skills. In terms of problem-

solving, it is teaching appropriately for each age group’s development. (Hafiziani, 2015) The study concluded that
the Concrete-Pictorial-Abstract (CPA) approach is effective in improving students’ mathematical understanding. Students who
learned through CPA were better able to: develop conceptual understanding of mathematics, represent mathematical ideas
in multiple forms (concrete, visual, and abstract), and solve mathematical problems more systematically. Additionally, CPA
learning helped students connect prior knowledge with new concepts, making learning more meaningful and easier to

understand.

Therefore, the researcher is determined to conduct classroom action research to develop CPA
learning activities that promote mathematical concepts on addition, subtraction, multiplication, and division
for grade 3 students to be used in organizing teaching and learning activities. This is because organizing such
learning activities is a learning management process that focuses on solving problems directly. Therefore,
the researcher has brought CPA learning activities to help promote the learning management process so
that students can develop mathematical concepts from abstract content to be more concrete in order to

increase understanding and be able to analyze problems more easily. The researcher expects that after
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students have studied through the mathematics learning activity development plan on solving problems
on addition, subtraction, multiplication, and division for grade 3 students, it will help students understand
mathematics more and be able to solve problems from real-life situations systematically and step by step
by using mathematical operations and checking the answers obtained correctly, as well as helping students
develop higher academic achievement and help students reach the desired characteristics of analytical
thinking skills, critical thinking, problem solving, creativity, using technology, and communication with an

emphasis on cooperation.

[ | Conceptual framework and related theories

Dependent variable

Independent variable l

!

organized according to the
Concrete-Pictorial-Abstract
(CPA) concept

- Mathematical concept

organized according to the
Concrete-Pictorial-Abstract

(CPA) concept

- Effectiveness of learning activities

- Satisfaction with learning activities

Fig 1. Research conceptual framework: The researcher used the learning activities based on

the Concrete-Pictorial-Abstract concept (CPA) (Bruner ,1960)

B Research objectives

1) To develop learning activities based on the Concrete-Pictorial-Abstract (CPA) concept that
promotes mathematical concepts on problem solving, addition, subtraction, multiplication, and division for
Grade 3 primary school students to be effective according to the 80/80 criteria.

2) To compare the mathematical concepts of solving problems of addition, subtraction,
multiplication and division of Grade 3 students according to the Concrete-Pictorial-Abstract (CPA) concept
with the 75 percent criterion.

3) To study the satisfaction of Grade 3 primary school students towards learning mathematics on
solving problems involving addition, subtraction, multiplication and division.
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| methodology

Research operations

The researcher used a classroom research methodology, a mixed quantitative and qualitative
research method, as a classroom experiment with the following steps:

The researcher used a classroom research methodology, a mixed research design between the
population in this research were 3 grade students in schools under the Bangkok Metropolitan Administration,
Dusit District Office, Semester 1, Academic Year 2024, with a total of 358 people studying Mathematics,
Mathematics Learning Area Group (Revised Edition 2017) according to the Basic Education Core Curriculum
B.E. 2008.

The sample group in this research was grade 3 students of (Wat Devarajkunchorn School, Dusit
District Office, Bangkok, Semester 1, Academic Year 2024, consisting of 1 classroom, 10 students, mixed
abilities, studying Mathematics subject, Mathematics Leaming Area Group (Revised Edition 2017) according
to the Basic Education Core Curriculum B.E. 2008, obtained from purposive simple.

Tools used in research

The research instruments consisted of three types: a mathematics learning activity development
plan, a mathematics concept test, and a satisfaction questionnaire. The development steps were as follows:

1. Plan of learning activities based on the Concrete-Pictorial-Abstract (CPA) concept that promotes
mathematical concepts on problem solving, addition, subtraction, multiplication, and division for Grade 3
primary school students. The revised learning activity plan was tested with students who were not the
research sample group. The individual experiment was conducted with 3 students, consisting of 1 good
student, 1 average student, and 1 weak student, to find the efficiency according to the 60/60 criteria. It was
then revised and tested with 9 students, consisting of 3 good students, 3 average students, and 3 weak
students, to find the efficiency according to the 65/65 criteria to find the shortcomings of time, teaching
media, content, and activities. The shortcomings from the trial were then revised and corrected. The field
experiment was conducted with 30 students to find the efficiency according to the 70/70 criteria, as
determined by the researcher as E1/E2, where E1 is make activity sheets during lessons 1-4, and E2 is the
mathematics achievement test on problem solving, addition, subtraction, multiplication, and division for
grade 3 students, according to the principles of Phromwong (2013). There are 4 learning activity plans, each
plan has 3 steps of learning activities as follows:

Step 1 Concrete: Perception This activity is an introduction to the lesson or content by starting
with the use of objects, things, things near the learner or learing media that are concrete in nature and
consistent with the content of the learning activity for the students to study, touch or see as real things.

Step 2 Pictorial: Image creation This activity is the step where students create a conceptual model
by transforming something concrete into a drawing or using a virtual image to represent it. Students will be

able to practice to their full potential, and the image must be consistent with the content being studied.
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Step 3 Abstract: to becoming an icon This activity is the transformation of drawings or conceptual
models into symbols, in this case, numbers and mathematical notations, to be used in solving problems or
finding answers that students want. This step allows students to visualize and understand in an abstract
form. There is a presentation to communicate and convey the students' mathematical meaning to others.
For the demonstration of learning activities using the teaching method based on the Concrete-Pictorial-
Abstract (CPA) concept, there are:

2. The development of a mathematics concept test on addition, subtraction, multiplication, and
division for grade 3 students using the Concrete-Pictorial-Abstract (CPA) teaching method. It was a 4-choice,
40-question multiple-choice test covering the content on the problem solving. The development of the
achievement test was presented to 3 experts in mathematics teaching, curriculum and instruction, and
measurement and evaluation to examine the appropriateness and consistency between the test, learning
objectives, and content. The experts considered and gave their opinions, and then calculated the content
validity (Index of Item Objective Congruence: IOC) between 0.67-1.00. The development of the achievement
test was then tested with students who were not in the tryout group. who had previously studied the
content about factoring of quadratic polynomials, totaling 30 students, then took the test results to find
the difficulty level (p) and discrimination value for each item then selected the test questions to be left
with 20 questions, with a reliability value of 0.73, calculated using the formula according to KRr-20
(Frederic Kuder, G.,1937) difficulty level between 0.25-0.76, discrimination value between 0.24-0.81, and
then took the revised achievement test to with the sample group.

3. Study the method of creating a satisfaction questionnaire from the textbook on satisfaction
questionnaires and related research documents. The researcher created a questionnaire to measure
students’ satisfaction towards the organization of a learning activity in the questionnaire for measuring
satisfaction with the development of leamning activities based on the Concrete-Pictorial-Abstract (CPA)
concept to enhance mathematical concepts on addition, subtraction, multiplication, and division of grade
3 students is a rating scale with 5 levels of scores that reference criteria for interpreting the mean score
4.51-5.00: highest, 3.51-4.50: high, 2.51-3.50: moderate, 1.51-2.50: low, and 1.00-1.50: lowest (Srisa-ard. B,
2017) with 10 items. The questionnaire was then presented to 3 experts to examine its appropriateness and
consistency with the organization of a learning activity in mathematical concepts on addition, subtraction,
multiplication, and division of grade 3 students using the teaching method based on the Concrete-Pictorial-
Abstract (CPA) concept. The questionnaire was revised according to the experts’ suggestions and the index
of item objective congruence (I0C) was calculated, which was between 0.67-1.00. The questionnaire was
then presented to the advisor and used with the sample group.

Experimental conduct and data collection

After following the process of finding the quality of the research instruments as detailed above,
the researcher proceeded and collected the following data:

1. From the process of studying documents related to the implementation of the development

plan for mathematics learning activities, 4 plans, and then applied them to the sample group, the researcher
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was the one who carried out the learning activities and collected the data by himself.

2. From the process of studying documents related to the implementation of the mathematics
concept test, the researcher brought 10 questions to test the mathematics concept with the sample group,
the researcher was the one who controlled the test and collected the data by himself.

3. From the process of studying documents related to the implementation of the satisfaction
questionnaire, the researcher surveyed the satisfaction of the students after organizing the learning activities
in 5 areas from using the development plan for mathematics learning activities, 4 plans, and collected the

data by himself.

Data Analysis

The results of the mathematics concept test, which was conducted through the organization of
learning activities according to the Concrete-Pictorial-Abstract (CPA) concept to strengthen mathematics
concepts on problem solving, addition, subtraction, multiplication, and division of Grade 3 students after
studying, were used to find the percentage, arithmetic mean (M), standard deviation (SD), and to compare

the average scores of mathematics achievement with the 75 percent criterion. using the one sample t-test.

M Results

Research results on the development of learning activities based on the Concrete-Pictorial-
Abstract (CPA) concept to enhance mathematical concepts on problem solving, addition, subtraction,
multiplication, and division of grade 3 primary school students.

1. The results of the efficiency of learning activity development based on the Concrete-Pictorial-
Abstract (CPA) concept to enhance mathematical concepts on problem solving, addition, subtraction,
multiplication, and division of Grade 3 primary school students are in accordance with the specified
criteria as shown in Table |.

Table 1. Results of the effectiveness of learning activity development based on the Concrete-Pictorial-
Abstract (CPA) concept to enhance mathematical concepts on problem solving, addition, subtraction,

multiplication, and division of Grade 3 primary school students (sample group).

Full Average
score n Percentage
score score
Doing activity sheets 1-4 during the learning activity (E;) 10 60 49.56 82.26
Post-Test (E,) 10 20 16.30 81.50

E, /E, = 82.26/81.50

And the researcher presented the efficiency of learing activities before testing them with the

sample group, which were effective according to the criteria, as shown in Table II.
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Table 2. Results of the effectiveness of the development of learning activities based on the Concrete-
Pictorial-Abstract (CPA) concept to enhance mathematical concepts on problem solving, addition,
subtraction, multiplication, and division of Grade 3 primary school students before using with the sample

group (tryout group).

Efficiency of learning activities E, E, E,/E,
Single Efficiency 60/60 (n = 3) 65.03 66.48 65.03/66.48
Group Efficiency 65/65 (n = 9) 68.45 69.76 68.45/69.76
Field Efficiency 70/70 (n = 30) 74.08 73.39 74.08/73.39

2. The mean score after learning was 16.30 points out of a full score of 20 points. When comparing
the mean score after learning with the 75 percent criterion using a one sample t-test, it was found that the
mean score after learning was significantly higher than the specified criterion at the .05 level as shown in
Table .

Table 3. Comparison results of mathematical concepts from organizing learning activities based on the
Concrete-Pictorial-Abstract (CPA) concept to enhance mathematical concepts on problem solving, addition,

subtraction, multiplication, and division of Grade 3 primary school students with the 75 percent criterion.

Experimental  n u M % Of mean t sig.
group (75 percent of the full (Full score
score) 20)
Post-Test 10 15 16.30 81.50 2.899" p<.001

Note: * Statistically significant at the .05 level.

3. The level of satisfaction with the learning activities organized according to the Concrete-Pictorial-
Abstract (CPA) concept to enhance mathematical concepts on problem solving, addition, subtraction,
multiplication, and division of Grade 3 primary school students was at the highest level overall with an

average value (M=4.75, SD=0.48) as shown in Table IV.

Table 5. Satisfaction level towards learning activities organized according to the Concrete-Pictorial-Abstract
(CPA) concept to enhance mathematical concepts on problem solving, addition, subtraction, multiplication,

and division of Grade 3 primary school students.

ltems M SD meaning  Order number
1. In terms of content 473 0.41 highest 4
2. In terms of organizing learning activities 4.81 0.46 highest 1
3. In terms of learning media 4.75 0.49 highest 3
4. On the teaching side 4.71 0.37 highest 5
5. In terms of measurement and evaluation a7 0.47 highest 2
Total average 4.75 0.48 highest -
[84]
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. Discussion

From the research results of organizing learning activities based on the Concrete-Pictorial-Abstract
(CPA) concept to enhance mathematical concepts on problem solving, addition, subtraction, multiplication,
and division of Grade 3 primary school students, the researcher discussed the results of the research findings
as follows:

1. From the analysis of the efficiency of the development of learning activities based on the
Concrete-Pictorial-Abstract (CPA) concept to enhance mathematical concepts on solving problems,
addition, subtraction, multiplication, and division of Grade 3 students, the efficiency was 82.26/81.50, which
was in accordance with the criteria of 80/80 that the researcher had set since the beginning before the
research. Because the researcher created a mathematics learning activity plan that focused on the learner
at every step, which was in accordance with what the Institute for the Promotion of Teaching Science and
Technology (2019) stated that the principle of learning management in mathematics that focuses on the
learner is to give the learner an opportunity to think and solve problems by themselves. The teacher plays
a part in organizing the content and activities to be consistent with the interests and abilities of the learner,
taking into account the differences between individuals. The teacher acts as a consultant who provides
advice and guidance on the shortcomings of organizing learning activities in this manner, giving the learner
an opportunity to think together, solve problems, consult, discuss, and express opinions with reason, helping
the learner to develop both knowledge, skills, thinking processes, and experiences. Therefore, the learning
activities created by the researcher stimulate thinking and analysis so that the students can learn the skills
of analyzing quadratic equations with one variable from reading and can analyze them separately. Write in
what the problem gives and write the various processes in the steps in order of solving the problem using
the learning management according to the CPA concept. The important highlight is that it is the organization
of learning activities that allow students to learn mathematics through concrete things that can be touched.
Then convert them into pictures and can be written in the form of mathematical symbols finally. The
learning management according to the CPA concept also helps students to have the ability to communicate
and convey mathematical meaning even more, which is consistent with Phromwong (2013) stated that
before producing media or teaching activity sets, the media must be tested for efficiency to see whether
the media or teaching activity sets increase learners' knowledge or not, how effective it is in helping the
teaching and learning process proceed efficiently, whether it is related to the achievement or not, and to
what extent learners are satisfied with the media or teaching activity sets. The producer of the media or
teaching activity sets must take the media or teaching activity sets to find quality, which is called efficiency
testing.

2. From the study of the development of learning activities based on the Concrete-Pictorial-
Abstract (CPA) concept to enhance mathematical concepts on problem solving, addition, subtraction,
multiplication, and division of Grade 3 students, it was found that students had mathematical concepts on
problem solving, addition, subtraction, multiplication, and division after learning through the learning

activities organized by the Concrete-Pictorial-Abstract (CPA) concept with an average score higher than the
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specified criteria, which is consistent with the objectives of this research. The results of the research showed
that the post-test scores of students who learned through the said activities had an average score of 16.30,
accounting for 81.50 percent of the full score of 20 points. The researchers found that mathematical
concepts on problem solving, addition, subtraction, multiplication, and division after learning through the
learning activities organized by the Concrete-Pictorial-Abstract (CPA) concept were higher than the 75
percent criterion with statistical significance at the .05 level because the researchers used the concept of
organizing activities that helped students learn the content on solving abstract problems by themselves
from the teaching and learning process of the Concrete-Pictorial-Abstract (CPA), which is consistent with
Makhanong (2009) said that according to the important principles of teaching mathematics, it is teaching by
using concrete things, explaining abstract things, as a process of organizing learning activities so that learners
can develop mathematical concepts. From organizing such activities, it is an arrangement of the
development sequence of learning by letting students study information from objects and things that exist
in daily life to encourage students to understand the meaning and relationship of the sequence of
operations, such as solving problems, adding, subtracting, multiplying, and dividing, and then converting
from real objects to pictures, gradually using pictures instead, which the simulation emphasizes the insertion
of complete image data, helping to make the simulation of mathematical problems clear, making it easier
to convert meanings into symbols, consistent with the research of Chotiwinyu (2021) who studied the ability
to solve mathematical problems and academic achievement in the subject of linear equations, single
variables through a learning activity set based on the Concrete-Pictorial-Abstract (CPA) concept, found that
the academic achievement in the subject of linear equations, single variables was higher than the specified
criteria. And that CPA learning is a tool for teachers to teach elementary school students to create
mathematical thought representations, allowing students to connect knowledge effectively.

In addition, students also learn mathematics through such activities happily while participating in
activities with friends during the time that the teacher organizes in the classroom, as the researcher has
used the concept. Concrete-Pictorial-Abstract (CPA) to use research in classroom teaching management
Using innovative learning techniques will help students to minimize any fears or misconceptions they may
have about solving problems in addition, subtraction, multiplication, and division. In particular students'
MCU and students' MR on solving problems in addition, subtraction, multiplication, and division must take
priority. Therefore, allowing students to use hands-on tools to demonstrate their understanding will yield
the best results (Hafiziani, 2015). And the learning should be tailored by students' cognitive development
level. One of the innovative methods for teaching solving problems in addition, subtraction, multiplication,
and division is called Concrete-Pictorial-Abstract (CPA) strategy. This strategy, based on Bruner's learming
theory, consists of three modes of learning: "enactive-iconic-symbolic" (Leong et al., 2015). There are three
stages; (1) concrete (learning through real objects); (2) pictorial/representational (learming through image
representation); and (3) abstract (learing through abstract writing). These different methods can reduce the
frustration students feel while learning solving problems in addition, subtraction, multiplication, and division.

This strategy is highly recommended to use with elementary school students who are still in the cognitive

NIANSANNAERS UINeSevoULAY, 49(2), 76-90



[UnALITY (Research Article NsEIANYIANERS unrInerasveuwny (Journal of Education Khon Kaen University)

stage of concrete learning. Using manipulative objects is very important to their understanding.

3. The level of satisfaction with the development of learning activities according to the concept of
Concrete-Pictorial-Abstract (CPA) to enhance mathematical concepts on problem solving, addition,
subtraction, multiplication, and division of Grade 3 students was at the highest overall level with an average
value (M=4.75, SD=0.48). When considering each aspect, it was found that the aspect of organizing learning
activities was the highest with an average value (M=4.81, SD=0.46), followed by the aspect of measurement
and evaluation with an average value (M=4.77, SD=0.47) and the aspect of teachers with an average value
(M=4.71, SD=0.37) was the lowest, which Bruner (1993) suggested that the readiness of the learners should
be taken into account in terms of organizing the learning experience to have appropriate sequences of
meaning and relationships. The development of learning activities based on the Concrete-Pictorial-Abstract
(CPA) concept to enhance mathematical concepts. From the development of learning activities, students
are interested and enthusiastic in asking and answering questions with teachers and students can learn with
their friends in the classroom freely, making students happy and enjoy learning from the activities that
teachers organize for students. In addition, teachers reinforce by giving prizes to students to encourage
students to want to learn more because they receive rewards for doing good deeds. This results in learners
seeing their own value, which is consistent with Skinner (1953) reinforcement theory, as positive
reinforcement is giving rewards in what people want, such as giving prizes, praise, objects, etc., to motivate
learners to be motivated to learn in organizing the teacher's learning activities and changing new behaviors
to the learners' desired behaviors. Therefore, students are satisfied with the learning activity set this time,
which is in line with the learning satisfaction theory because humans need to be praised, which will lead
to success, as Maslow (1970) said that human needs are the need to be praised, the need to be successful
in life. In addition, teachers provide guidance and encourage students to answer questions so that students
can find the answers by themselves. Development of learning activities based on the Concrete-Pictorial-
Abstract (CPA) concept. This is consistent with the research of (Chanhom et al,, 2019) who studied the
learning management based on the Concrete-Pictorial-Abstract concept with the Bar Model to develop the
learning achievement in Mathematics for Mathayom 2 students. It was found that the satisfaction of
Mathayom 2 students with the learning management based on the Concrete-Pictorial-Abstract concept with

the Bar Model in Mathematics was at a high level.

B Conclusion from the research

From the discussion of the research results of the 3 items mentioned above, the research on the
development of learning activities based on the Concrete-Pictorial-Abstract (CPA) concept to enhance
mathematical concepts on problem solving, addition, subtraction, multiplication, and division of Grade 3
primary school students was effective at 82.26/81.50, which was in accordance with the specified criteria.
The post-study mathematics concept test score was 81.50 percent, which was higher than the specified
criteria with statistical significance at the .05 level. The overall satisfaction level was at the highest level

with an average value (M = 4.75, SD = 0.48) because the researcher had created a mathematics learning
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activity development plan under the content and learning objectives that covered all steps and also took
into account the differences between individuals. The researcher emphasized the probability situations
that occurred in real life, which made the learners realize the importance of mathematics in applying it in
daily life. Therefore, the researcher used the Concrete-Pictorial-Abstract (CPA) concept as a guideline for
creating a mathematics learning activity development plan for teaching and learning, which resulted in the

researcher being successful in this research.

| Suggestions

Suggestions for applying the research results

1. Organizing CPA learning activities in the object use step focuses on creating an understanding of
meaning, relationships, and sequences of operations. This step is an important step in creating concepts
because it can be used to connect prior knowledge and develop into the creation of simulation images
and interpret the meaning of images into symbols correctly. At this step, teachers should check students’
understanding until they are sure that they have knowledge and understanding, and then organize learning
activities in the next step so that students have correct and complete concepts and do not have
misunderstandings or misunderstandings in connecting knowledge to use in the next step.

2. During classroom work, teachers must walk around to check if there are any students who do
not understand the steps in solving problems. Teachers must provide additional explanations and guidance

in solving problems for that student.

Suggestions for future research

1. The study should study the organization of learning activities using the Concrete Pictorial Abstract
(CPA) concept that promotes mathematical communication and meaning communication. Because while
teaching with the CPA model, the researcher found that when students learn from real objects and then
change them to pictures to simulate mathematical problems, students will use pictures to communicate
the problem and use mathematical symbols instead of simulation pictures, which may help develop
mathematical communication skills and meaning communication.

2. The study should study the organization of learning activities using the Concrete Pictorial Abstract
(CPA) concept with other tangible media that students are interested in that can promote students to have

mathematical concepts.
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Abstract

This research and development (R&D) study aimed to develop, implement, and evaluate a learning
organization model to enhance the quality of 21st-century learers at Ban Lung Pung School, a small Thai
basic-education school serving 344 students from Kindergarten 2 through Secondary 3 with 19 teaching
staff. The study employed a four-phase R&D design: (1) needs assessment of current and desired conditions,
(2) model development and expert validation, (3) school-based implementation, and (4) expert evaluation
and endorsement. Participants comprised 19 teachers selected through purposive sampling (Phases 1 and
3), 5 educational experts (Phases 2 and 4), and 181 students sampled from a population of 344. Instruments
achieved Item-Objective Congruence values of 0.80-1.00 and Cronbach’s alpha coefficients of 0.94-0.96.
Data were analyzed using mean, standard deviation, the Modified Priority Needs Index (PNImodified), and
content analysis. The findings revealed that (1) the overall current state of learning organization practices
was at the low level (x = 2.37, SD = 1.19), the desired state at the highest level (x = 4.62, SD = 0.80), and
PNImodified analysis identified Mental Models (PNI = 0.970) and Shared Vision (PNI = 0.962) as the highest-
priority development areas; (2) the developed model comprised five interrelated components — Principles,
Objectives, Process, Output, and Feedback — with I0C values of 0.80-1.00 confirming content validity; (3)
implementation produced highest-level outcomes, with student-related outcomes (x = 4.66), student
satisfaction (x = 4.64), and teacher satisfaction (x = 4.62) all rated highest; and (4) expert endorsement was
at the highest level (x = 4.56, SD = 0.24) across appropriateness, feasibility, and applicability. The model
offers a feasible, validated, and contextually grounded framework for transforming small Thai basic-
education schools into learning organizations.

Keywords: Learning organization model; Quality of 21st-century learners; School improvement; Research
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B ntroduction

Ban Lung Pung School is a small basic-education school in Thailand. As a small school serving a
continuous Kindergarten-through-lower-secondary cohort, it operates with limited specialist teaching
capacity and constrained resources, while still being expected to meet the full range of national
curriculum outcomes. The institution faces a series of organizational challenges that constrain its ability to
enhance the quality of 21st-century learners, including limited structured time for collaborative
professional learning, inconsistent enactment of student-centered pedasgogies across grade levels, and
underdeveloped feedback mechanisms linking classroom assessment to school-level decisions. These
local conditions provide the immediate context within which the present study develops and evaluates a
learning organization model. (Ban Lung Pung School, 2023)

Globally, education systems in the twenty-first century are being reshaped by rapid technological
change, demographic shifts, and the restructuring of labor markets. These pressures call on schools to move
beyond the transmission of factual knowledge and to cultivate competencies such as critical thinking,
communication, collaboration, creativity, and self-directed learning (Trilling & Fadel, 2009; OECD, 2018). The
OECD Learning Compass 2030 has further articulated the need for learners to develop agency, transformative
competencies, and the capacity to navigate ambiguity (OECD, 2019).UNESCQO's vision of a renewed social
contract for education emphasizes that schools must function as learning communities that promote equity,
inclusion, sustainability, and lifelong learing (UNESCO, 2021).These international frameworks converge on a
common premise: high-quality schooling in the 21st century cannot be achieved through curriculum reform
alone but requires schools to develop adaptive capacity at the organizational level.

Thailand's national education agenda has long acknowledged this imperative. The National
Education Plan (2017-2036) and successive Basic Education Core Curriculum revisions emphasize the
cultivation of learners' essential 21st-century skills, key competencies, and well-roundedness (Office of
the Education Council, 2017; Ministry of Education, 2008).However, the gap between policy ambition and
classroom reality remains pronounced, particularly in small basic-education schools where teacher
workloads, instructional resources, and structured opportunities for collaborative professional learning are
uneven. Small schools that serve a continuous cohort from kindergarten through lower-secondary face a
particular challenge: a small teaching team must cover the full curriculum across multiple grade levels,
often without the support of specialist teachers or formal department structures. When such constraints
persist, teachers may struggle to enact student-centered and competency-oriented instruction even when
policy frameworks and school visions formally endorse these approaches (Hallinger & Heck, 2010; Vescio,
Ross, & Adams, 2008).

A robust body of international literature supports the relevance of learning organization theory for
school improvement. Senge's (1990, 2006) seminal formulation describes a learning organization as one in
which people continually expand their capacity to create the results they truly desire, where new and
expansive patterns of thinking are nurtured, where collective aspiration is set free, and where people are
continually learning how to learn together. Senge's five
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disciplines—personal mastery, mental models, shared vision, team learning, and systems thinking—have been
widely adapted to educational settings (Kools & Stoll, 2016; OECD, 2016). Argyris and Schon (1996) similarly
argued that genuine organizational learning requires not only single-loop adjustments to existing routines but
also double-loop reflection on the assumptions that govern them. In schools, learning organization principles
offer a useful framework for understanding how internal capacity for instructional improvement can be built
and sustained (Silins, Zarins, & Mulford, 2002; Stoll, Bolam, McMahon, Wallace, & Thomas, 2006).

Despite the conceptual richness of this literature, the learning organization construct is often
invoked as an aspirational ideal rather than operationalized as a concrete, testable model with clearly
defined components, implementation procedures, and evidence of outcomes (Kools & Stoll, 2016). Few
empirical studies have examined the full development cycle—needs analysis, design, implementation,
and evaluation—of a learning organization model within a specific school context, particularly in middle-
income country settings such as Thailand and even more rarely in small basic-education schools. The
OECD (2016) has noted that evidence on learning organization implementation is predominantly drawn
from large schools in high-income countries, with small schools in developing-country contexts remaining
substantially under-represented. Comparative reviews have further confirmed that validated, school-based
applications of learning organization theory are sparse in Southeast Asian contexts (Hallinger & Heck, 2010;
Kools & Stoll, 2016). As a result, administrators of small schools seeking concrete guidance on how to
translate learning organization principles into actionable management frameworks face a practical
evidence gap.

Preliminary observations at Ban Lung Pung School corroborate this gap. Informal teacher
consultations indicated that, although the school formally endorses the development of 21st-century
learner competencies, organizational practices supporting collaborative inquiry, distributed leadership, and
continuous reflection were uneven. Teachers reported limited structured time for joint planning across
grade levels, infrequent peer classroom observation, and a lack of integrated systems for using student
data to inform instructional improvement. These conditions suggested that, prior to introducing additional
curricular reforms, the school required a structured organizational framework capable of mobilizing the
collective capacity of its 19 teachers to support 21st-century learner development across the full
Kindergarten-to-Secondary 3 cohort. (Ban Lung Pung School, 2023)

The present study addresses this dual gap—between aspirational policy and enacted practice on
one hand, and between theoretical models and validated school-based applications on the other—by
developing and evaluating a Learning Organization Model in a small Thai basic-education school. The
model integrates Senge's five disciplines with the OECD School as a Learning Organisation framework and
operationalizes them through five interrelated components (UNESCO, 2021). By combining a rigorous needs
assessment with iterative expert validation, school-based implementation, and outcome evaluation, the
study contributes a contextually grounded yet theory-informed model that renders the learning

organization construct actionable for school improvement, particularly in the under-researched setting of
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small schools in middle-income countries.

| Significance and Purposes

1. To study the current and desired states of becoming a learning organization to promote the quality
of 21st-century learners.

2. To design and develop a model for becoming a learning organization to promote the quality of 21st-
century learners at Ban Lung Pung School.

3. To try out the model for becoming a learning organization to promote the quality of 21st-century
learners at Ban Lung Pung School.

4. To evaluate and endorse the model for becoming a leaming organization to promote the quality of

21st-century learners at Ban Lung Pung School.
B Literature Reviews

The conceptual foundation of this study is anchored in four interrelated bodies of scholarship:
learning organization theory, school leadership and organizational learning, professional learning
communities, and 21st-century competencies. The following review synthesizes these strands and identifies
the gap that the present study addresses.

Learning Organization Theory in Educational Contexts

The learning organization has been positioned for several decades as a strategic approach
for sustaining organizational effectiveness in environments characterized by complexity and continuous
change. Senge's (1990, 2006) seminal work conceptualizes learning organizations as systems in which
individuals continually expand their capacity to create desired results through five interrelated disciplines:
personal mastery, mental models, shared vision, team learning, and systems thinking. Personal mastery
refers to individuals' commitment to lifelong learning and self-development. Mental models concern the
deep assumptions and generalizations that influence how people understand the world and act within it.
Shared vision describes the collective aspirations that align members of an organization. Team learning
involves dialogue, collaborative inquiry, and the suspension of assumptions. Systems thinking, the fifth
discipline, integrates the other four by helping members see interrelationships and patterns rather than
isolated events.

Subsequent scholarship has emphasized that leamning organizations are not merely
collections of individual learners but entities capable of integrating individual and collective learning into
coherent organizational action (Argyris & Schon, 1996; Garvin, 1993). Argyris and Schon distinguished
between single-loop learning—adjusting routines without examining their underlying assumptions—and

double-loop learning, in which the organization questions and revises its governing values. This distinction
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is particularly relevant to schools, where compliance-oriented routines may persist even when their
effectiveness for student learning is questionable.

In educational contexts, the learning organization perspective has gained prominence as
schools confront increasing expectations to respond to policy reforms, technological change, and diverse
learner needs. Schools, unlike many business organizations, are knowledge-intensive and people-centered
institutions in which improvement depends on professional learning, collaboration, and shared sense-
making (Kools & Stoll, 2016). The OECD has operationalized the construct through the School as a Learning
Organisation (SLO) framework, which identifies seven dimensions: developing a shared vision centered on
student learning, promoting continuous professional learning, encouraging team learning and collaboration,
establishing a culture of inquiry and innovation, embedding systems for collecting and exchanging
knowledge, learning with and from the external environment, and modeling learning leadership (OECD,
2016). This framework provides a policy-relevant bridge between theory and practice and underpins the
present study's conceptualization of organizational learmning at the school level.

School Leadership and Organizational Learning

A second strand of literature emphasizes the central role of leadership in establishing the
conditions under which learning organizations can flourish. Hallinger and Heck (2010) have shown that
collaborative leadership for learning is associated with improvements in school capacity and, indirectly, with
student learning outcomes. Leithwood, Harris, and Hopkins (2008) reviewed two decades of evidence on
successful school leadership and identified four core practices that learning-oriented leaders consistently
enact: setting directions, developing people, redesigning the organization, and managing the instructional
program. These practices align closely with Senge's disciplines and provide concrete leverage points for
school administrators seeking to cultivate organizational learning.

Distributed leadership perspectives further emphasize that organizational learning depends
not on the heroic actions of a single principal but on the deliberate cultivation of leadership across teaching
teams and middle leaders (Spillane, 2006). When leadership is distributed, decision-making, expertise, and
responsibility are shared, enabling more rapid responses to emerging instructional challenges. In Thai school
contexts, where formal hierarchies remain influential, distributed leadership often takes hybrid forms,
blending positional authority with collaborative practice.

Professional Learning Communities and Teacher Collaboration

A third body of work focuses on professional learning communities (PLCs) as a primary
mechanism through which schools enact learning organization principles. Stoll et al. (2006) define PLCs as
groups of educators committed to shared values and inquiry-oriented practice, focused on improving
student learning. Vescio et al. (2008), in a frequently cited review, found that well-functioning PLCs are
positively associated with changes in teaching practice and improvements in student outcomes, although
the strength of these effects depends heavily on implementation quality. Darling-Hammond, Hyler, and
Gardner (201 7) similarly emphasize that effective professional development is content-focused,
incorporates active learning and collaboration, uses models of effective practice, provides coaching and

expert support, offers feedback and reflection, and is sustained over time.
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In Thailand, the PLC concept has been actively promoted in national teacher development
policy. Recent studies suggest that, while the rhetoric of PLCs is widely embraced, the structural conditions
necessary for sustained collaborative inquiry—such as protected time, supportive leadership, and aligned
incentive structures—remain unevenly distributed across schools. The present study's focus on a single
school enables a close examination of how these conditions can be deliberately constructed within a
learning organization framework.

The 21st-Century Schooling Imperative

Achieving high-quality 2 1 st-century outcomes requires schools to move beyond rigid,
compliance-oriented structures toward more flexible, learning-oriented systems. Learning organizations
provide an enabling environment for 2 1 st-century schooling by supporting experimentation with learner-
centered pedagogies, technology-enhanced instruction, and competency-based assessment (Voogt &
Roblin, 2012). UNESCO's (2021) vision of a renewed social contract for education further underscores the
need for schools to function as learning communities that foster equity, sustainability, and lifelong learning.
From this perspective, learning organizations are not ends in themselves but mechanisms that allow schools
to align curriculum, pedagogy, assessment, and professional learning with evolving societal and learner
needs.

Student Quality and 21st-Century Competencies

Student quality in the 21 st century is increasingly conceptualized as a multidimensional
construct encompassing cognitive, social, and personal competencies. Beyond foundational literacies,
international literature emphasizes higher-order skills such as problem solving, creativity, collaboration,
communication, and self-directed learning (Binkley et al., 2012; Trilling & Fadel, 2009). These competencies
are closely linked to learners' capacity to navigate uncertainty and participate productively in knowledge-
based societies. Building on these accounts, the Thai Basic Education Core Curriculum (Ministry of Education,
2008) articulates three categories of student outcomes: essential 21st-century skills (with the 4Cs—critical
thinking, communication, creativity, and collaboration—as the most prominent), key learner competencies
(communication ability, thinking ability, problem-solving ability, ability to apply life skills, and ability to apply
technology), and well-roundedness of learners (encompassing morality, knowledge, health, and aesthetic
appreciation). The present study uses these three categories to operationalize the construct of "students'
21st-century quality."

The OECD Learning Compass 2030 highlights learner agency—students' ability to set goals,
reflect, and act responsibly—as a central outcome of education (OECD, 2019). Research indicates that such
competencies are fostered through learning environments that encourage active engagement, inquiry,
feedback, and reflection rather than passive transmission of knowledge (Hattie, 2009). Importantly, student
quality is not solely a function of individual effort but is shaped by organizational and instructional
conditions at the school level. Schools that support collaborative teaching, coherent curricula, and
continuous improvement are better positioned to create learning environments conducive to 21st-century

competencies.
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Empirical Studies on Learning Organizations in Schools
Empirical research on learning organizations in education has reported positive associations
with teacher professional growth, organizational effectiveness, and school improvement outcomes (Silins
et al,, 2002; Kools & Stoll, 2016). However, much of this literature remains descriptive or focuses on isolated
components such as leadership or collaboration rather than integrated models. Furthermore, relatively few
studies have examined the full development cycle of learning organization models, encompassing needs
analysis, design, implementation, and evaluation, within specific school contexts, particularly in developing
or middle-income countries. This limitation constrains the practical applicability of learning organization
theory for school administrators seeking concrete guidance.
Research Gap and Conceptual Framework
In summary, international literature strongly supports the relevance of learning
organization theory, leadership, and professional learning communities for 2 1 st-century education.
Nevertheless, there remains a gap in empirically validated, context-sensitive models that translate learning
organization principles into actionable school-management frameworks with explicit links to student quality.
Addressing this gap, the present study develops and evaluates a learning organization model in a Thai
secondary school within a Thai basic-education school context, aiming to strengthen school processes and
enhance students' 21 st-century competencies. The conceptual framework guiding the study is depicted in

Figure 1.

Quality of 21st-Century Learners

Learning Management using a Learning Organization Three measurable categories:

Model to Enhance the Quality of 21st-Century Learners

1. Essential 21st-century skills (4Cs)

at Ban Lung Pung School 2. Key learner competencies

3. Well-roundedness of learners

Figure 1. Conceptual framework

B Methods

This study employed a research and development (R&D) design conducted across four sequential
phases: (1) analysis of current and desired conditions, (2) model development and validation, (3) model
implementation, and (4) model evaluation and endorsement (Richey & Klein, 2014). The R&D approach was
selected because it integrates needs assessment, design, prototyping, and outcome evaluation within a
single coherent framework, enabling the iterative refinement of educational innovations under authentic

school conditions. The four-phase research procedure is presented schematically in Figure 2.
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Phase 1 Phase 2 Phase 3 Phase 4
Need Assessment Model Development Model Implementation » Model Evaluation
- 19 teachers - 5 experts - 19 teachers - 5 experts
- Questionnaire - 10C validation - 181 students - - Suitability,

- PNI analysis - Model draft Implementation Feasibility,
- Outcome surveys Applicability

Figure 2. Four-phase research and development design.

Participants

Three groups of participants were involved across the four phases of the study: teachers,
educational experts, and students. All participants were associated with Ban Lung Pung School during the
2024 academic year. Table 1 summarizes the participants for each phase.

Phase 1 (Needs Assessment) aimed to study the current and desired state of a learning organization
to promote the quality of 21st-century learners. The target population consisted of 19 teachers currently
teaching at Ban Lung Pung School in the 2024 academic year, selected using purposive sampling. These
teachers were chosen because they were directly involved in the school's instructional practices and
improvement processes and were therefore best positioned to report on current and desired conditions of
learning organization practices across the kindergarten, primary, and lower-secondary levels.

Phase 2 (Model Development) aimed to create and develop a model for the school to become a
learning organization that promotes the quality of 21st-century learners. The population used to assess the
alignment of the proposed learning organization model consisted of 5 experts, selected purposively based
on the following criteria: holding at least a doctoral degree in educational administration, curriculum and
instruction, or organizational development; having a minimum of ten years of experience in educational
leadership or higher-education teaching; and having published peer-reviewed work in school improvement
or educational management. The experts evaluated the congruence and content validity of each
component of the proposed model.

Phase 3 (Model Implementation) involved testing the learning organization model to promote 21st-
century learner quality at Ban Lung Pung School. Two participant groups were involved. First, the target
group of teachers consisted of the same 19 teachers currently teaching at the school in the 2024 academic
year, selected using purposive sampling; these teachers participated in the implementation of the model
and completed satisfaction questionnaires at the conclusion of the implementation period. Second, the
student population consisted of 344 students currently studying in Kindergarten 2-3, Primary 1-6, and
Secondary 1-3 at Ban Lung Pung School in the 2024 academic year. From this population, a sample of 181
students was selected using the Krejcie and Morgan (1970) sample-size determination table together with

simple random sampling, stratified across grade levels to ensure proportional representation of
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kindergarten, primary, and lower-secondary learners. The sampled students completed the student
satisfaction questionnaire under the supervision of trained research assistants.

Phase 4 (Model Evaluation and Endorsement) aimed to evaluate and certify the learning
organization model to promote 21st-century learner quality at Ban Lung Pung School. The population used
for evaluating and certifying the model consisted of 5 experts. The same panel of experts who participated
in Phase 2 was retained for Phase 4 to ensure continuity of expert judgment and to enable evaluators to
assess refinements made to the model because of implementation experience. The experts evaluated and

endorsed the developed model in terms of appropriateness, feasibility, and applicability.

Instruments and Data Collection

Multiple instruments were employed to collect data across the four research phases. All
instruments were developed by the researcher based on a review of relevant literature and refined through
consultation with the dissertation advisory committee and content experts.

In Phase 1, a Learning Organization Questionnaire was used to examine teachers' perceptions of
the current and desired conditions of learning organization practices. The instrument consisted of two
parallel sets of items measuring the five Senge dimensions—personal mastery, mental models, shared
vision, team learning, and systems thinking—on a five-point Likert scale (1 = lowest; 5 = highest). Content
validity was examined by five experts using the Index of [tem-Objective Congruence (I0C). ltems with 10C
values of 0.60 or above were retained, and all items in the Phase 1 questionnaire achieved IOC values
ranging from 0.80 to 1.00, confirming acceptable to excellent content validity. Internal-consistency reliability
was assessed using Cronbach's alpha coefficient; the Phase 1 questionnaire demonstrated high reliability (O
= 0.96).

In Phase 2, an Expert Validation Form was used to evaluate the content validity of each component
of the proposed learning organization model. Experts rated the congruence between each component and
its theoretical justification, intended objective, and operational description on a three-point I0C scale (-1 =
inconsistent; 0 = uncertain; +1 = consistent). The form was accompanied by a written description of the
model's principles, objectives, process, output, and feedback components, together with supporting
rationale and references.

In Phase 3, a Model Implementation Evaluation Form, a Teacher Satisfaction Questionnaire, and a
Student Satisfaction Questionnaire were administered. The Model Implementation Evaluation Form
measured three dimensions of student-related outcomes—essential 21st-century skills, key learner
competencies, and well-roundedness of learmers—on a five-point Likert scale. The Teacher Satisfaction
Questionnaire (0L = 0.95) and the Student Satisfaction Questionnaire (Ol = 0.94) examined participants'
perceptions of the appropriateness, clarity, and practicality of the learning organization activities they had
experienced.

In Phase 4, an Expert Endorsement Form was used to evaluate the developed model on three

criteria—appropriateness, feasibility, and applicability—each rated on a five-point scale. Experts also
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provided open-ended comments to inform final refinements.

Data collection was conducted between June and December 2023. The Phase 1 questionnaire was
administered during a regularly scheduled professional development meeting, ensuring a complete return
rate. Phase 2 expert validation was conducted via a structured review packet sent to each expert with a
two-week response window. Phase 3 instruments were administered at the conclusion of the
implementation period; teacher questionnaires were completed in person, and student questionnaires were
administered during a designated homeroom session under the supervision of trained research assistants.
Phase 4 expert endorsement was conducted in a one-day group review session, allowing for both individual
rating and collaborative discussion of the model.

All participants were informed of the purpose of the study, the voluntary nature of their
participation, and their right to withdraw at any time without consequence. Anonymity and confidentiality
of responses were assured. The study was conducted in accordance with the ethical guidelines of the host

institution, and approval was obtained from the school's administrative committee prior to data collection.

Analysis of Data

Quantitative data from the questionnaires were analyzed using descriptive statistics, including
frequency, percentage, mean (X), and standard deviation (SD). For the needs assessment, the magnitude
of gaps between current and desired states was used to identify priority areas for model development
through the Modified Priority Needs Index (PNImodified), calculated as PNImodified = (D - C) / C, where D
represents the desired-state mean and C represents the current-state mean (Wongwanich, 2007). Higher
PNImodified values indicate greater priority for organizational development. Mean scores for current and
desired conditions were interpreted using a five-level rating scale based on the criteria of Best and Kahn
(2006): 4.51-5.00 = Highest, 3.51-4.50 = High, 2.51-3.50 = Moderate, 1.51-2.50 = Low, and 1.00-1.50 =
Lowest. These interpretation criteria were applied consistently throughout all phases of the study.

Content validity for the developed model was examined using the Index of Item-Objective
Congruence (I0C), with values of 0.50 or above indicating acceptable congruence (Rovinelli & Hambleton,
1977). For implementation outcomes and expert endorsement, mean scores and standard deviations were
calculated and interpreted using the same five-level rating scale. Qualitative data from open-ended expert
comments and teacher reflections were analyzed using content analysis, with key themes identified through

systematic coding and used to refine the model and inform the discussion of findings.

Four-Phase R&D Procedure

Phase 1 (Needs Assessment) involved administration of the Learning Organization Questionnaire to

all 80 teachers. Mean scores for current and desired conditions were calculated for each Senge dimension,
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PNl ogified Values were computed, and dimensions were rank-ordered by priority to inform Phase 2 design
decisions.

Phase 2 (Model Development and Validation) drew on the Phase 1 results, the literature reviewed
in Section 3, and consultation with the advisory committee to draft a five-component learning organization
model. The draft was submitted to the five experts for IOC review along with a written rationale for each
component. Components with 10C values below 0.60 were revised; the final model components all
achieved IOC values of 0.80-1.00.

Phase 3 (Model Implementation) was conducted across one academic semester (approximately 18
weeks). The implementation comprised three sequential stages: (a) Preparation, in which school
administrators and teachers co-constructed a shared vision, established Professional Learning Community
(PLC) structures, and participated in a two-day orientation workshop on learning organization principles; (b)
Implementation, in which teachers engaged in collaborative lesson study cycles, peer classroom
observation, and structured reflection sessions every two weeks, with instructional activities designed to
foster students' critical thinking, commmunication, creativity, and collaboration (4Cs); and (c) Assessment and
Feedback, in which student performance data and teacher reflection logs were reviewed monthly by
department teams, with findings used to refine instructional strategies in subsequent cycles. At the
conclusion of the implementation period, teachers and the student sample completed the relevant
satisfaction and outcome questionnaires.

Phase 4 ( Model Evaluation and Endorsement) returned the model—now refined by
implementation experience to the same panel of five experts for evaluation against three criteria:
appropriateness (alignment with theory and Thai educational policy), feasibility (practical workability within
school resource constraints), and applicability (transferability to other comparable schools). Mean scores
were computed, and qualitative comments were used to articulate the conditions under which the model

is most likely to succeed.

B Results and Discussion

Results

This section presents the results of the four research phases and discusses them in relation to the research
questions and prior literature. Results report the empirical findings, while discussion interprets and discusses

these findings.

1. Results of the Study on the Current and Desired States of Becoming a Learning Organization to
Enhance the Quality of 21st-Century Learners

Phase 1 examined teachers' perceptions of the current and desired conditions of learning

organization practices across the five Senge dimensions. Results indicated a substantial gap between current and

desired states across all dimensions. Detailed results are presented in Table 1.
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Table 1. Current and Desired Conditions of Learning organization Practices (n = 19)

Current Desired
Dimension PNl odified Priority Rank
X SD. x SD.

Personal Mastery 2.36 1.21 4.60 0.81 0.949 3

Mental Models 2.35 1.18 4.63 0.78 0.970 1

Shared Vision 2.35 1.20 461 0.80 0.962 2

Team Learning 241 1.17 4.64 0.79 0.927 5

Systems Thinking 2.38 1.20 4.62 0.81 0.941 a4

Overall 2.37 1.19 4.62 0.80 0.949 —

As shown in Table 1, results revealed a substantial gap across all dimensions, with the overall
current state rated at the low level (x = 2.37, SD = 1.19) and the desired state at the highest level (x = 4.62,
SD = 0.80). PNImodified values ranged from 0.927 to 0.970, indicating a strong development need across
every dimension. Ranked by priority, Mental Models (PNI = 0.970) emerged as the most pressing need,
suggesting that surfacing and challenging teachers' tacit assumptions about teaching and learning was the
foundational requirement for organizational change consistent with Argyris and Schon's (1996) argument
that genuine improvement depends on double-loop learning. Shared Vision ranked second (PNI = 0.962),
indicating that the school's formal mission had not yet been internalized as a collective driver of practice
and required co-construction with teachers (Leithwood et al., 2008; Senge, 2006). Personal Mastery (PNI =
0.949, ranked third) reflected uneven access to sustained, self-directed professional learning across the 19
teachers, while Systems Thinking (PNI = 0.941, ranked fourth) revealed that day-to-day practice still focused
on isolated classroom concerns rather than recognizing the school as an integrated K2-S3 system. Team
Learning (PNI = 0.927, ranked fifth) showed the smallest gap and the highest current-state mean (x = 2.41,
SD = 1.17), indicating an existing collaborative foundation on which the model could build. These priority
rankings directly informed the design of the Learning Organization Model to Enhance Student Quality In the
21st century Ban Lung Pung school in Phase 2: Mental Models and Shared Vision shaped the Inputs and
Principles and Strategic Objectives components; Personal Mastery and Systems Thinking guided the Action
Process and Performance Feedback components; and the relative strength in Team Learning was leveraged
as the vehicle through which whole-school Professional Learning Community (PLC) sessions, peer

observation, and grade-level review meetings were operationalized.

2. Results of the Construction and Development of the Learning Organization Model to Enhance the
Quality of 21st-Century Leamers at Ban Lung Pung Schoo

In Phase 2, a learning organization model was developed based on the theoretical foundations reviewed
in Section 3 and the priority needs identified in Phase 1. The model consisted of five interrelated components:

Principles, Objectives, Action Process, Output, and Feedback. The model is depicted in Figure 3.
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Theoretical and value foundations — Senge 5 disciplines + OECD SLO + PLC
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small-school context, and
community engagement

2. Objectives

Measurable goals translating principles into school-level targets
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Well-roundedness

of learners

Sustained school
learning capacity

3. Process

Three-stage operational engine — Preparation = Implementation — Assessment
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Co-construct shared vision
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lead teachers (Weeks 1-2)

>

Implementation

Lesson study cycles
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Assumption-surfacing
dialogue (mental models)

Owner: Teachers
(Weeks 3-16)

>

Assessment

Monthly grade-level review
Visible learning indicators
(observable evidence)
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Owner: Grade-level teams
(Monthly + Weeks 17-18)

v

External engagement (ongoing)
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4. Output
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Essential 4Cs skills
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Enriched repertoire
Higher satisfaction

Org. outcomes

Cohesive learning culture
Routine inquiry
Continuous improvement

5. Feedback

Double-loop reflection — closes the improvement loop and feeds upstream
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Grade-level review uses

observable indicators of student learning
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— Adjust Process
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Whole-school review
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The Leamning Organization Model to Promote 21st-Century Learner Quality at Ban Lung Pung School
was developed by integrating the theoretical foundations reviewed in Section 3 with the priority needs identified
in Phase 1. The resulting of Learning Organization Model to Enhance the Quality of 21st-Century Learners at Ban
Lung Pung School Practical Framework comprises five interrelated components: Principles, Objectives, Process,
Output, and Feedback, each operationalized with explicit activities, responsible owners, and implementation
timeframes to ensure school-level usability.

Principles anchor the model in Senge's (2006) five disciplines, the seven-dimension OECD
School as a Leamning Organization framework (OECD, 2016), and Professional Learmning Community scholarship
(Stoll et al., 2006), while embedding evidence-informed practice and community engagement as core values.

Objectives translate these principles into four measurable school-level targets aligned with the
Thai Basic Education Core Curriculum: 4Cs skills, key learer competencies, well-roundedness, and sustained
organizational learning capacity.

Process operationalizes the model through four interlocking strands: (A) Preparation — co-
construction of shared vision, establishment of whole-school PLC, and mapping of community partners (Weeks
1-2); (B) Implementation — lesson study cycles, peer observation, and assumption-surfacing dialogue designed
specifically to address the Mental Models priority identified by the Phase 1 PNIqgeq @nalysis (Weeks 3-16); (C)
Assessment — monthly grade-level reviews informed by visible learning indicators (Hattie, 2009) that provide
observable evidence of student progress (monthly + Weeks 17-18); and (D) External engagement — termly
networking with neighboring schools, parents, and community partners, satisfying the learning with and from the
external environment dimension of OECD SLO.

Output specifies intended results in three categories — student, teacher, and organizational
outcomes — providing a multi-level evaluation framework.

Feedback closes the improvement loop through three nested cycles enacting Argyris and
Schon's (1996) double-loop leaming: a monthly cycle using observable learning indicators to adjust Process, a
termly cycle incorporating stakeholder and community feedback to adjust Objectives, and an annual cycle
drawing on external network learing and expert evaluation to adjust Principles.

Expert validation conducted with five specialists using IOC procedures yielded values of 1.00
for Principles, Objectives, Process, and Output, and 0.80 for Feedback all exceeding the 0.50 threshold for content
validity (Rovinelli & Hambleton, 1977). Expert comments led to two refinements: clarification of the Feedback
loop into the three explicit cycles described above, and articulation of indicators under each Output category
aliecned with the Thai Basic Education Core Curriculum. The validated model was designated the Learning
Organization Model to Promote 21st-Century Learner Quality at Ban Lung Pung School was ready for Phase 3

implementation.
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3. Results of the Implementation of the Learning Organization Model to Enhance the Quality of 21st-

Century Learners at Ban Lung Pung School
Phase 3 examined the implementation outcomes and stakeholder perceptions following

the application of The Learning Organization Model to Promote 21st-Century Learner Quality at Ban Lung
Pung School during the 2024 academic year. The model was implemented across one academic semester
(approximately 18 weeks) through the three sequential stages of the Action Process (Preparation,
Implementation, and Assessment), supplemented by the ongoing External Engagement strand. At the
conclusion of the implementation period, three groups of data were collected and analyzed separately:
(a) student-related outcomes evaluated against the Thai Basic Education Core Curriculum framework, (b)
teacher satisfaction with the implemented model, and (c) student satisfaction with the learming
experiences resulting from the model. The overall summary, followed by the detailed results for each

group, are presented in Tables 2 to 5

Table 2. Student-Related Outcomes Aligned with the Thai Basic Education Core Curriculum (n = 181)

Student Outcome Category X SD Level

Essential 21st-Century Skills (4Cs) 4.68 0.70 Highest
Key Learmner Competencies 4.65 0.48 Highest
Well-Roundedness of Learners 4.64 0.75 Highest
Student Outcomes Subtotal 4.66 0.64 Highest

Note. The three categories follow the structure of the Thai Basic Education Core Curriculum (Ministry of Education,
2008): 4Cs = refer to critical thinking, communication, creativity, collaboration; key learmner competencies =
communication, thinking, problem-solving, life-skill application, and technology application; well-roundedness =

morality, knowledge, health, and aesthetic appreciation.

Among the three categories of student-related outcomes, essential 21st-century skills (4Cs) received the
highest mean rating (x = 4.68, SD = 0.70). This finding suggests that the implementation's emphasis on
collaborative lesson study, peer observation across grade levels, and assumption-surfacing dialogue translated
effectively into classroom enactment of student-centered pedagogies that develop higher-order thinking. Key
learner competencies (x = 4.65, SD = 0.48) ranked second, with the notably small standard deviation (SD = 0.48)
indicating consistent perceptions across respondents — that is, teachers and students broadly agreed that
competencies were being developed. Well-roundedness of learners (x = 4.64, SD = 0.75) ranked third but
remained at the highest level, indicating that the model's deliberate articulation of student outcomes across
cognitive, life-skill, and character-related dimensions enabled teachers to attend to a broad range of learner

development goals rather than focusing narrowly on academic performance.
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Table 3. Stakeholder Satisfaction with the Implemented Model

Student Outcome Category n X SD Level

Student Satisfaction 181 4.64 0.77 Highest
Teacher Satisfaction 19 4.62 0.81 Highest
Stakeholder Subtotal — 4.63 0.79 Highest

Table 3 shows that both stakeholder groups expressed satisfaction at the highest level. Student
satisfaction (x = 4.64, SD = 0.77) indicated that learners across the kindergarten, primary, and lower-secondary
cohorts experienced the implemented learning activities as engaging and meaningful, despite the wide age range
of the sampled students. Teacher satisfaction (x = 4.62, SD = 0.81) was similarly high, suggesting that the model's
organizational features were perceived as supportive professional leaming structures rather than additional
workload burdens. The closeness of the two means (a difference of only 0.02) suggests strong alignment between
teacher and student perceptions, which is generally considered a positive indicator of implementation coherence

in school-improvement studies.

Table 4. Recurring Themes Identified Through Content Analysis of Open-Ended Teacher Comments (n = 19)

Theme Description Linked Component
1. Value of whole- Regular PLC sessions enabled instructional Process A & B

school PLC sharing across K2-S3 teachers

2. Grade-level review Monthly meetings connected student- Process C + Feedback
meetings performance data to instructional adjustments (Monthly)

3. Performance Feedback loop linked classroom practice to Feedback (all three
Feedback clarity school-wide planning cycles)

4. Assumption- Initially uncomfortable but helped teachers Process B (mental-
surfacing dialogue reconsider assumptions about student capability models work)

Note. Themes were identified through systematic content analysis of teacher reflection logs and open-ended

questionnaire responses. Each theme appeared in at least 60% of the 19 teacher responses.

The qualitative observations reinforced the quantitative findings by revealing the mechanisms through
which The Learning Organization Model to Enhance the Quality of 21st-Century Leamners at Ban Lung Pung School
produced its effects. Three structural features were consistently identified by teachers as the practical
infrastructure that made organizational learning visible and sustainable. A particularly noteworthy finding was
that several teachers explicitly mentioned that the assumption-surfacing dialogue activities, although initially
uncomfortable, had helped them reconsider long-held assumptions about student capability. This finding directly
supports the design logic established in Phase 1, in which the PNl ogeq analysis identified Mental Models as the
highest-priority development area (PNI = 0.970). The fact that teachers themselves recognized this shift as
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transformative provides converging evidence that the model successfully addressed the underlying

organizational need rather than merely producing surface-level activity changes.

4. Results of the Evaluation and Endorsement of the Learning Organization Model to Enhance the Quality of

21st-Century Learners at Ban Lung Pung School

Table 5. Student-Related Outcomes Aligned with the Thai Basic Education Core Curriculum (n = 181)

Evaluation Criterion X S.D. Level
1. Appropriateness 4.58 0.22 Highest
2. Feasibility 4.55 0.25 Highest
3. Applicability 4.54 0.25 Highest
Overall 4.56 0.24 Highest

As shown in Table 5, expert endorsement at the highest level (overall M = 4.56, SD = 0.24) indicates
that the Model is judged to be both conceptually sound and practically workable within Thai small basic-
education school conditions. The narrow standard deviations across all criteria (SD = 0.22-0.25) reflect
strong consensus among the five experts.

Appropriateness (x = 4.58, SD = 0.22) ranked highest, reflecting the model's strong
theoretical foundations — namely, its integration of Senge's (2006) five disciplines, the seven-dimension
OECD School as a Learning Organization framework (OECD, 2016), professional learning community
scholarship (Stoll et al., 2006), and Argyris and Schon's (1996) double-loop learning. Experts also affirmed
the model's alignment with Thai national education policy and the Basic Education Core Curriculum.

Feasibility (x = 4.55, SD = 0.25) ranked second, indicating that experts viewed the model
as practically workable within typical Thai small-school resource constraints. The phased Action Process
(Preparation, Implementation, Assessment) and the explicit assignment of roles to administrators, teachers,
and grade-level teams contributed to this favorable assessment.

Applicability (x = 4.54, SD = 0.25) ranked third but remained at the highest level, indicating
that experts viewed the model as transferable beyond the original implementation site, including to other
small schools serving Kindergarten through lower-secondary cohorts. The narrow gap between feasibility
and applicability (0.01) suggests that experts found the model both immediately implementable and
broadly generalizable.

The convergence of all three criteria at the highest level indicates that the model achieves
a balance between theoretical rigor and practical usability that is often difficult to attain in school-
improvement research. These findings echo the position of Hallinger and Heck (2010) that effective school-
improvement frameworks must combine theoretical coherence with practical workability rather than

privileging one dimension at the expense of the other.
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Discussion

The discussion is organized around the four research objectives, each corresponding to one phase
of the research and development cycle. The findings from each phase are interpreted in relation to prior
literature and to the priority needs identified earlier in the study, providing a theoretically grounded
explanation of how and why the developed model produced its observed effects.

1. Discussion of the Current and Desired States of Becoming a Learning Organization to Enhance the
Quality of 21st-Century Learners

The findings from Phase 1 revealed a substantial gap between the current and desired states of
learning organization practices across all five Senge dimensions, with the overall current state rated at the
low level (x = 2.37, SD = 1.19) and the desired state at the highest level (x = 4.62, SD = 0.80). PNl qieq
values ranging from 0.927 to 0.970 indicated that teachers at Ban Lung Pung School recognized the
importance of every dimension of organizational learning while simultaneously perceiving that these
practices were not yet enacted in their school's daily operation. This pattern is consistent with international
research showing that schools often endorse learning organization ideals rhetorically but strugsle to
operationalize them in practice due to constraints such as limited professional learning structures, time
pressures, and insufficient instructional resources (Kools & Stoll, 2016, OECD, 2016; Senge, 2006). The
pronounced gaps observed in this study underscore the need for a structured and context-specific model
that translates abstract learning organization concepts into actionable school processes.

The PNl ogifieq @nalysis added precision to this picture by ranking development priorities. Mental
Models (PNI = 0.970) emerged as the highest-priority dimension, reflecting the difficulty schools face in
surfacing and challenging tacit assumptions about teaching, learning, and student capability. This finding
warrants deeper consideration, as it reveals a fundamental organizational condition that must be addressed
before other dimensions of learning organization development can take root. In Argyris and Schén’s (1996)
terms, the predominance of single-loop routines at Ban Lung Pung School — adjusting practice without
questioning the assumptions that drive it — meant that improvements in Team Learning or Shared Vision
alone would have been insufficient to produce genuine organizational change. Double-loop learning, which
requires members to surface, examine, and revise their governing assumptions, was the necessary
precondition. This is particularly consequential in a small school context where 19 teachers must
collectively serve Kindergarten 2 through Secondary 3 students without the support of specialist
departments: unchallenged assumptions about what particular cohorts of students are capable of, or about
whose responsibility cross-grade coordination is, can silently constrain instructional quality across the entire
school. Senge (2006) similarly argues that Mental Models represent the deepest leverage point in
organizational change, precisely because they operate below the level of conscious awareness and are
rarely examined in day-to-day practice. Hallinger and Heck (2010) have shown that school improvement
frameworks are most effective when they create conditions for reflective dialogue among teachers — a
finding directly consistent with the present study’s emphasis on assumption-surfacing as the foundational
activity of the Action Process. The Phase 1 identification of
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Mental Models as the highest-priority dimension therefore did not merely diagnose a gap; it provided a
theoretically grounded rationale for placing assumption-surfacing dialogue at the center of the
implementation design in Phase 3. Shared Vision (PNI = 0.962) ranked second, indicating that formal mission
statements alone are insufficient; vision must be co-constructed and continuously revisited if it is to function
as a driver of practice (Leithwood et al., 2008; Stoll et al., 2006). Personal Mastery (PNI = 0.949), Systems
Thinking (PNI = 0.941), and Team Learning (PNI = 0.927) followed in priority. Notably, Team Learning’s lower
PNI value did not indicate that this dimension was unimportant, but rather that the school had a relatively
stronger collaborative foundation on which to build — a finding that proved strategically valuable when
this dimension was later leveraged as the vehicle for whole-school PLC implementation in Phase 3.

In the small basic-education school context of Ban Lung Pung, where 19 teachers serve students
across the full Kindergarten 2 through Secondary 3 range, these priority rankings carry particular significance.
Without the buffering effect of formal department structures or specialist teaching teams, the cognitive and
value foundations of organizational learning — Mental Models and Shared Vision — must be consciously
cultivated rather than inherited from existing structures. The Phase 1 results therefore not only diagnosed
the gaps but also provided clear directional guidance for the model design that followed.

2. Discussion of the Construction and Development of the Learning Organization Model

The development of the Learning Organization Model to Enhance the Quality of 21st-Century
Learners at Ban Lung Pung School represents a deliberate translation of learning organization theory into a
school-usable framework. The five components — Principles, Objectives, Process, Output, and Feedback
— mirror the broader logic of input-process—output models common in educational evaluation while
integrating the distinctive features of organizational learning, such as collective inquiry, distributed
leadership, and double-loop reflection (Argyris & Schon, 1996; Garvin, 1993; Senge, 2006). The I0C values
obtained from expert validation (1.00 for Principles, Objectives, Process, and Output; 0.80 for Feedback) all
exceeded the 0.50 threshold for content validity (Rovinelli & Hambleton, 1977), with the highest levels of
congruence observed for the conceptual and outcome-oriented components.

The slightly lower 10C value for Feedback (0.80), although still indicating acceptable content
validity, prompted the most substantive refinement during expert review: the original single-loop description
of feedback was reorganized into three nested cycles — monthly, termly, and annual — each tied to a
specific upstream component (Process, Objectives, and Principles, respectively). This refinement strengthens
the model in two important ways. First, it operationalizes Argyris and Schon's (1996) distinction between
single-loop and double-loop learning through concrete review cycles rather than treating it as a conceptual
aspiration. Second, it addresses what experts identified as the most common point of weakness in earlier
learning organization formulations: the absence of procedurally specified feedback mechanisms.

The integration of the OECD School as a Learning Organisation framework (OECD, 2016) and
Professional Learning Community scholarship (Stoll et al., 2006; Vescio et al., 2008) within the Principles
component, alongside the seven-dimension SLO architecture, is consistent with calls for hybrid frameworks
that draw on multiple traditions of organizational and instructional improvement. The deliberate inclusion

of external engagement (Process strand D) as a distinct activity — networking with neighboring schools,
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parents, and community partners — completes the model's coverage of the OECD SLO's learning with and
from the external environment dimension, ensuring that the model does not treat the school as a closed
system. Furthermore, the inclusion of assumption-surfacing dialogue in Process strand B directly addresses
the highest-priority need identified in Phase 1 (Mental Models, PNI = 0.970), and the embedding of visible
learning indicators (Hattie, 2009) in Process C and Monthly Feedback ensures that organizational learming is
grounded in evidence about student progress rather than in process measures alone.

Together, these design decisions illustrate how a learning organization model can be both
theoretically coherent and contextually responsive: every component is justified by literature and tied to
a documented school-level need.

3. Discussion of the Implementation of the Learning Organization Model

The implementation results from Phase 3 indicated that the model produced highest-level
outcomes across all measured dimensions, with student-related outcomes (subtotal X = 4.66, SD = 0.64),
stakeholder satisfaction (subtotal x = 4.63, SD = 0.79), and convergent qualitative themes all pointing in the
same direction. The strong rating for essential 21st-century skills (4Cs; x = 4.68, SD = 0.70) is consistent with
research showing that sustained, content-focused, collaborative professional learning can shift teachers'
classroom practice toward higher-order skill cultivation (Darling-Hammond et al., 2017; Vescio et al., 2008).
The high ratings for key learner competencies (x = 4.65, SD = 0.48) and well-roundedness (x = 4.64, SD =
0.75) further suggest that the model's deliberate articulation of student outcomes across the three
categories of the Thai Basic Education Core Curriculum (Ministry of Education, 2008) helped teachers attend
to a broader range of learner development goals, rather than narrowly focusing on academic performance.
Particularly noteworthy is the small standard deviation observed for key learner competencies (SD = 0.48),
which indicates strong agreement among respondents about the visibility of competency development. In
a small school where 19 teachers work closely across grade levels, such convergence of perception is both
more achievable and more meaningful than in larger schools, where multiple departments may hold
different views. This finding suggests that the model's emphasis on whole-school PLC sessions, peer
observation across grade levels, and grade-level review meetings successfully created a shared instructional
language across the K2-S3 cohort.

Stakeholder satisfaction at the highest level — student satisfaction (n = 181, X = 4.64) and teacher
satisfaction (n = 19, x = 4.62) — provides further evidence that the model's organizational features were
experienced as supportive rather than burdensome. The closeness of these two means (a difference of
only 0.02) is significant: in school-improvement literature, alignment between teacher and student
perceptions is regarded as an indicator of implementation coherence (Hattie, 2009; OECD, 2019). When
teachers and students converge in their evaluation of an intervention, it suggests that the structural changes
have produced consistent experiential changes for both groups, rather than benefiting one constituency at
the expense of the other.

The four qualitative themes identified through content analysis of teacher reflection logs reinforced the

quantitative findings by revealing the mechanisms through which the model produced its effects. The first
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three themes — value of whole-school PLC, monthly grade-level review meetings, and Performance
Feedback clarity — confirm that the model's structural infrastructure was perceived as the active ingredient.
The fourth theme is particularly significant: teachers explicitly recognized that the assumption-surfacing
dialogue activities, although initially uncomfortable, helped them reconsider long-held assumptions about
student capability. This finding provides direct empirical support for the design logic established in Phase 1,
in which Mental Models was identified as the highest-priority development area (PNI = 0.970). The fact that
teachers themselves recognized this shift as transformative offers converging evidence that the model
successfully addressed the underlying organizational need rather than merely producing surface-level
activity changes.

It is important to note that, because Phase 3 relied primarily on stakeholder perceptions of
outcomes rather than independent achievement testing, the present findings should be interpreted as
evidence of perceived enactment of 21st-century learning rather than as direct measures of cognitive or
skill gains. This limitation is addressed in Section 7.

4. Discussion of the Evaluation and Endorsement of the Learning Organization Model

Expert endorsement at the highest level (overall X = 4.56, SD = 0.24) across appropriateness,
feasibility, and applicability indicates that the model is judged to be both conceptually sound and
practically workable within Thai small basic-education school conditions. The narrow standard deviations
across all three criteria (SD = 0.22-0.25) reflect strong consensus among the five experts — a noteworthy
finding given that experts in school-improvement research often disagree on the relative weight of
theoretical and practical considerations.

The highest rating for Appropriateness (x = 4.58, SD = 0.22) reflects the model's strong theoretical
foundations, while the equally high ratings for Feasibility (x = 4.55, SD = 0.25) and Applicability (x = 4.54, SD
= 0.25) suggest that experts viewed the model as transferable beyond the original implementation site,
including to other small schools serving Kindergarten through lower-secondary cohorts. The narrow gap
between appropriateness (the most theoretical criterion) and applicability (the most practical criterion) —
only 0.04 — indicates that experts judged the model to maintain coherence between its theoretical
aspirations and its practical workability. This convergence is significant because, as Hallinger and Heck (2010)
have argued, effective school-improvement frameworks must combine theoretical coherence with practical
workability rather than privileging one dimension at the expense of the other. Many learning organization
models in the literature have been criticized for being either theoretically elegant but practically
unworkable, or pragmatically useful but conceptually thin; the present model appears to avoid both pitfalls.
Open-ended expert comments emphasized that the model's success depends on three enabling conditions:
visible administrative support for protected collaborative time, explicit alisnment between the Performance
Feedback loop and existing school assessment routines, and continuous capacity building for teacher-
leaders who facilitate PLC sessions. These conditions are consistent with findings from studies of
professional learning communities and distributed leadership (Spillane, 2006; Stoll et al., 2006), and they

identify the boundary conditions under which the model is most likely to succeed in other settings. For
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administrators considering adoption of the model in other small basic-education schools, these enabling

conditions effectively serve as a readiness checklist.

Synthesis Across the Four Phases

Taken together, the four phases of findings constitute an integrated body of evidence that learning
organization theory can be rendered operational at the school level through a structured, iterative R&D
process. Phase 1 diagnosed the gaps and identified Mental Models and Shared Vision as the highest-priority
development areas. Phase 2 translated these priorities into a five-component model whose validity was
confirmed by expert review. Phase 3 demonstrated that the implemented model produced highest-level
outcomes across student, teacher, and organizational indicators, with qualitative themes revealing the
mechanisms through which these outcomes were produced. Finally, Phase 4 confirmed that the model
meets expert standards of appropriateness, feasibility, and applicability for transfer to comparable schools.

The cumulative evidence supports the conclusion that the quality of 21st-century learners is co-
produced by organizational and instructional conditions: it cannot be attained through curriculum reform
alone but emerges where school structures, leadership, professional leamning, and feedback mechanisms
are deliberately aligned around learning (Hallinger & Heck, 2010; Kools & Stoll, 2016, OECD, 2019). The
contribution of the present study lies not in any single component but in demonstrating how these
elements can be assembled into a coherent and validated framework for a small Thai basic-education
school — a setting that has been substantially under-represented in the international leaming organization

literature.

B conclusion

This research and development study set out to develop, implement, and evaluate a learning
organization model designed to enhance the quality of 21st-century learners at Ban Lung Pung School, a
small basic-education school serving 344 students from Kindergarten 2 through Secondary 3 with a teaching
team of 19 staff. Across four sequential phases, the study addressed a persistent gap in the learning
organization literature between aspirational theoretical frameworks and validated, school-based
applications, particularly in the under-researched setting of small schools in middle-income countries.

The Phase 1 needs assessment established that current learning organization practices at the
school were operating at a low level (x = 2.37, SD = 1.19), while teachers held highest-level aspirations for
these practices (x = 4.62, SD = 0.80). The PNImodified analysis ranked Mental Models (PNI = 0.970) and
Shared Vision (PNl = 0.962) as the most pressing development priorities, with Personal Mastery, Systems
Thinking, and Team Learning following in priority. These rankings provided directional guidance for the
model design, signaling that the cognitive and value foundations of organizational learning required

deliberate cultivation before structural collaboration could yield its full benefits.
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Drawing on these results together with Senge's five disciplines, the OECD School as a Learning
Organisation framework, Argyris and Schon's double-loop learning, and Professional Learning Community
scholarship, Phase 2 produced a five-component model comprising Principles, Objectives, Process, Output,
and Feedback. Each component was operationalized with explicit activities, responsible owners, and
implementation timeframes to ensure school-level usability. Expert validation confirmed strong content
validity, with 10C values of 1.00 for Principles, Objectives, Process, and Output, and 0.80 for Feedback.
Expert input also led to a refinement of the Feedback component into three nested cycles — monthly,
termly, and annual — that explicitly enact double-loop learning at multiple horizons.

Phase 3 implementation, conducted across one academic semester, produced highest-level
outcomes overall, with strong stakeholder satisfaction among both teachers (x = 4.62) and students (x =
4.64) and visible enactment of essential 21st-century skills (x = 4.68), key learner competencies (x = 4.65),
and well-roundedness (x = 4.64). Qualitative analysis of teacher reflections identified four recurring themes
— value of whole-school PLC, monthly grade-level review meetings, Performance Feedback clarity, and
assumption-surfacing dialogue — that confirmed the model's structural infrastructure as the active
ingredient producing these outcomes. Notably, teachers' direct recognition of the assumption-surfacing work
as transformative provided convergent evidence that the model successfully addressed the highest-priority
need identified in Phase 1.

Subsequent expert evaluation in Phase 4 endorsed the model at the highest level (overall X = 4.56,
SD = 0.24) across appropriateness, feasibility, and applicability, with narrow standard deviations indicating
strong consensus among the five evaluators. The convergence of all three criteria at the highest level,
combined with experts' identification of three enabling conditions for transfer, supports the model's
potential applicability beyond the original implementation site.

Taken together, these findings indicate that the developed model offers a feasible, validated, and
contextually erounded framework for transforming small Thai basic-education schools into learning
organizations capable of cultivating the quality of 21st-century learners. The study contributes both
theoretically — by demonstrating how learning organization theory can be operationalized through a
complete R&D cycle — and practically, by providing administrators with an explicit framework that links
organizational learning processes to measurable student-related outcomes in resource-constrained school

contexts.

B Linmitations and Recommendations
Limitations

1. the study was conducted in a single small basic-education school with a small teacher sample
(n = 19), which limits both generalizability and the range of statistical analyses possible at the teacher

level.
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2. the implementation spanned only one academic semester, and outcomes were assessed
through self-report instruments rather than independent measures of student learning. Although reliability
was high (Cronbach's Ol = 0.94-0.96), perception-based outcomes cannot establish long-term
sustainability.

3. the absence of a control school and the use of Thai Basic Education Core Curriculum categories
to operationalize "the quality of 21st-century learners" limit causal inferences and cross-national

comparability.

Recommendations

1. for practice, administrators should begin with a structured needs assessment (e.g., PNl i),
embed PLC sessions as protected time, and operationalize the Feedback component through the three
explicit review cycles (monthly, termly, annual) under distributed leadership.

2. for future research, quasi-experimental or longitudinal designs with control schools should test
the model's causal effects and sustainability, complemented by direct competency assessments and mixed-
methods classroom observation.

3. for policy, education authorities should support cluster networks of small basic-education schools
to adapt the model collaboratively, generating comparative evidence and building a community of practice

in a setting under-represented in the international literature.
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.Abstract

This action research aims to investigate the development of Thai consonant writing skills among This
research article aims to investigate the development of Thai consonant writing skills among Prathomsuksa
4 students with moderate intellectual disabilities at Kawila Anukul School, Chiang Mai Province. The
instructional framework integrated Thai consonant writing exercises with the 3R’s teaching principles:
Repetition, Relaxation, and Routine. The participants included three male students selected through
purposive sampling based on specific inclusion criteria. The research instruments, which achieved a Content
Validity Index (I0C) of 0.96, consisted of 8 sets of writing exercises and 9 Individualized Education Plans (IEP),
including a comprehensive review session. Data were collected over 16 hours during the first semester of
the 2023 academic year. Qualitative and single-case experimental designs were employed, focusing on
"Time on Task" and behavioral observations. The results demonstrated significant improvements in all
participants. Quantitative analysis revealed a reduction in average task completion time by 36.36% - 42.85%,
indicating enhanced writing fluency. Qualitatively, the 3R’s framework effectively fostered motor memory
through repetition, reduced task avoidance through a relaxed learning environment, and promoted self-
regulation via established routines. These findings suggest that the 3R’s principles are highly effective for
developing foundational academic skills and positive learning behaviors in students with special needs.

Keywords: Thai consonant writing; 3R’s teaching principles; Intellectual disabilities; Individualized Education
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Table. 1 The mean score from the quality evaluation of the Thai consonant writing practice materials as

assessed by three experts.

ddsvy 1 fi¥evy 2 G¥swngy 3 wede wlaka
LLNUNI961DU

w1 0.95 1.00 1.00 0.98 T4l
WU 2 1.00 1.00 1.00 1.00 Tlet
vk 0.95 0.95 0.95 0.95 T4l
wKul 4 0.90 0.85 0.90 0.88 Tlet
WKl 5 1.00 0.95 0.95 0.97 kit
WHuTl 6 0.95 0.95 0.95 0.95 T4let
WKl 7 1.00 1.00 1.00 1.00 Tala
wHufl 8 1.00 0.95 0.95 0.97 T4let
WK 9 0.95 0.90 0.90 0.92 kit
52 8.70 8.55 8.60

Aade 0.97 0.95 0.96 0.96 kit

INAN3199 1 dansuansusEunannuedLuuRnnsidsundysuginelagdlde vy i 3 viu wui

a A
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AanssunsseuidmduinGeunianuunnsemisaityay,

viall WieliiiuanuadiateuazANdenAfoaInz kU UIBRu NG ds g luuiazununisinanisseusla

agatauBRy fIideddiinauedayalugiuuuununiiuvie dsusinglu Figure 2 fadl
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Figure 2 The quality evaluation results of the Thai consonant writing exercises, as assessed by three

experts, across each of the 9 instructional plans.
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Abstract

This technical article aims to present evidence of weaknesses in reading summarization skills among Grade
6 students through a secondary analysis of the Ordinary National Educational Test (O-NET) report released
by the National Institute of Educational Testing Service (Public Organization) for the 2024 academic year.
The findings showed that the mean score for Subjective Item 21, “Picture-Based Story Writing” (8.27 out of
10 points), was substantially higher than that of Subjective Item 22, “Summary Writing from Reading
Passages” (3.49 out of 10 points). The assessment results also revealed major deficiencies in students’
ability to identify and synthesize main ideas, apply standard orthographic conventions, select appropriate
vocabulary and language register, and demonstrate awareness of sentence structure. These findings indicate
that the current holistic achievement-reporting system is insufficient for identifying learners” domain-specific
strengths, weaknesses, and learning difficulties. Therefore, this article proposes the application of Cognitive
Diagnostic Assessment (CDA) as a framework for providing individualized diagnostic feedback, supporting
targeted instructional improvement, and sustainably enhancing Thai language learning at the primary
education level.

Keywords: Summarization skills; Cognitive diagnostic assessment; O-NET subjective examination; O-NET Thai

language (Grade 6)
W unin

mwilngluguginueiiugu ﬁlé}"LﬂuLﬁEJa3'1Eﬁmw’jﬂwé’ﬂqmmiﬁﬂm%uﬁugmwhﬁ?u undiguzidu
"AwLi 9198 0875" (Thai Language for Communication) wagifuia3 sadoddgyluniswauimmityan
(Cognitive Tool) Guawj,”l,%‘sm (Ministry of Education, 2008; National Institute of Educational Testing Service,
20250) 1lesanmsiseudineinislunnanvindiudoofovinuzniseuiiednnuuaznsideuiionisdoans
Wuaninazdrdey mnthiFeuneaussousnanulneiifdussaninm dendmansenusioiilesionsFeuslussiu
ﬁqaﬁu Tnoanzdndeulussiuiudssanfnudil 6 fadutaeosessediday (Transition period) Tun1sinie
anundeugnsieudidutevlussiuisendnu msfauwinuenwlneladisuaiounsairesnguiiiuag
Tafuninensuywdvend (Office of the Education Council, 2021)
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(o9Fn1sumvn) wie ana. IEduiunsuiuidsuguuuumanageu O-NET Jsn1wilne dulszandnuidil 6
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naaeululnisfinu 2565-2567 annsautsdoaoudmisieandu 2 4o Thun 4o 21 madewdesanaw
uazdiefl 22 Madeuazilannuddyuesuneiu Susisaesdorzegneldunsgumateudifentu fo unsg

n 2.1 nyadumsldnszuiunsileuienisdeaisegaiisedniam widdnwuzianizvesdaaeau (item

[128] NFASANMAERS WNInedeueuwny, 49(2), 117-127



unAumALlA (Technical Article NsEANIANYIANERS W INendeveumnu Journal of Education Khon Kaen University)

Specification) waz a3 Yafiunnsnsiuegeivoddey na1afe Teil 21 yefnmnuanunsafiunseui ey
JumnmsuazeuAnaiassd (1 2.1 U.6/8) mugiumsifudoanslaglilignies daiou wagmnzan (o 2.1
U.6/2) Bafumsiemaniusuinis msdndumnnsal uaznisaaFesnudeusseennamiiimun vasdided
22 sja¥amuanansasiunsidsugennuanizesiieny ( 2.1 U.6/5) swdumsideudeasiaglddlagnsos
Forau wazmnzan @ 2.1 1.6/2) Sediosordunszuiumssnudaiinsizs msdiuunanszdidny msdaasesideya
waznsifsuisssmnudneganseduiduszu andeyatradunuuingnisel "anudndudeaussous”
(Competency Discrepancy) na1fe Tutln1sfnuy) 2565-2567 Han15ATIZRUDEDUSATENUIN U0 21 NSITEU
Besanam wazde 22 madeuaslannudifguesuvsy fazuuusmaauazaziuLgeaayintu 0.00 wag 10.00
pzuuunLEAy uansliifuidFsudauunndisesauannsalunisvidessunindeustnsdaiau Tneiis
fi5euiliannsauansanssausmunneild uagdi3oufiannsavindoasulsetsauysaiasudau (National
Institute of Educational Testing Service, 2023a, 2024a, 2025b) Faslofonsanavuuwaissede wuin 4o 21
nsi@euieninaw dazuuuedsoglussiudeudnegs azvioudniSoudulngamnsaaonenmanisaluas
domsnrmAnihunsdeuldlussiuiivmels vaziide 22 madsuagUlamnuddguesunsu dazuuuaised
TusgAumegadelilos wiedfiFousdndiannsavhazuuduliinig safananagiouinfiFoudmoumnnds
Uszavlamlunisimsgiaissdnnsy ﬂ’]iﬁ’mﬁaﬂﬁ'aaﬂaﬁﬁi’%ﬂu warnsdnazilannuanunewiiethundeu
Boaduiemuazuiigniesuarasuiu Sdlidufmusuiulumsduaiuinuenissudainnesitasnadou
asumuogaduszuulussduussoudne anunisaiiazioudls "wenefinisanssous Fsmssenaunyszung
Fann§Ueyayn Immawwmzmumsﬁmﬁqq (Higher-Order Thinking) 7§48 SUNSHAL ALLUIAATDS
Anderson and Krathwohl (2001) #sl#U§utUge1nnguives Bloom InslanzinuenisAnlusedunisiingei

L

FanaalasunIswalun

=p

(Analyzing) WagN15a519@55A (Creating) 9dzNOUAIINAILITOAIUAITINULTINATIEN

Qe

swdinsiuussiaudAguaznisifeussusssanudnegradusyuu nszuaunisan

2

wgavarfiioduaiy

1Y

Wrrnadsaussousiludgmideiuazasldsunsudlvegasein esnseduauninmsinulnelifuain
AgingauazussaauiimnemIvamnensuywdaui e lilugnseanssni (National Institute of
Educational Testing Service, 2025b)

unarumadaadui Lalaysduieanissenuai Ananzuuunagevluningiy widdnguszasn
e defunuidausedng (Empirical Evidence) 97n318971Uwe4 @nel. National Institute of Educational Testing

Service (2025b) Ineranisludiuvestoaeudnieden 22 nmsilsuasUlannuddgvesuneiu YUnsdnwn 2567

o
a o o

wnseiliiennmitvesdym (Root Cause Analysis) 8nvisn1ssieunadugnsludedn 22 finseglugluuy

| 14

AzLULTI (Raw Score) FdliildseyseasiBunanuiinnaiavsedounnsaanuinaeinisussilu (Rubrics) luusag

Y <

Avesiseudussynna Jawanaande 21 n1slisuisesninam Adiseudulngvinanuldfuasliivszeu
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2

A v U a =

Inguiidiadldumsifadeidedn desiavesnismenunalusuuuuasuusiuiiesiidemalifn “gauen” (Blind
Spots) fvinlviaguazgimuauleuigliannsaidadetamnsBouiiuinidd waslianmsmidefianaiadsnan
usleldognemsegn unanuiTajsausuusimaiianisussdunauudll Weymegnsasraniesiionsitady
many3tayay (Cognitive Diagnostic Assessment) fianunsnszyanudanazandidosimunmeyanaldogiausiug
(Treedej & Kanjanawasee, 2020; Sessoms & Henson, 2023) suazidunalnddglunsenszaunmninnsinm

TifmtanganisainslisuasUlaanudidysoly
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N153AT1ERATLULRa Y d3UT BUUUNIATEIU ATUULAIER ATLUUGIEN LazA1YR9319UInT3IY
(Standardized Gap) 9939 9@us Ay O-NET 791019110y Tulszaudnu1df 6 In15Anwn 2565-2567

o

finquszasdiilenSsuifounaduqriszninededl 21 madouFesannin uazded 22 madouaglonudy
yosuns1y FausegmelinasgrunsBouiifisdty wildnvarmssnuasnszuaunsiuannaiu Tnsaue
walugULUUARAI BN 3aIN Fams1edi 1

Table. 1

Table 1. Descriptive Statistics of O-NET Thai Language Subjective Items 21 and 22 for Grade 6 Students,

Academic Years 2022-2024

U AzuuY dadeauu ASLUY Standardized

Unmshnen Jodaudnily o A § —_
UNLIYU  LR8aY mmg'm 9]"]%’!@] %:Ji\i's’!ﬂ Gap*

2565  4ofi 21 Weudeswinam 564,292 8.05 169 000 10.00
foi 22 asUlannudfuesumey 564,292 3.00 2.62 0.00  10.00 “z

2566 Foil 21 FewSowinam 598,255 7.75 162 000 10.00
foil 22 agUlarudfuesunen 598,255 4.28 2.74 0.00 10.00 e

2567 deft 21 JewSownam 611,918 8.27 188 000 10.00
foi 22 asulannudfuesuney 611,918 3.49 2.66 0.00  10.00 208

*NeWe Standardized Gap AMIMAINGIWANYBIATIILRGSEINRdRUSRTEYeT 21-22 M3AI8A1 Pooled
Standard Deviation va3taaauvisaette ouanavwinauwanaslunisdiudsauunnsg

1NA517 1 wudn YeaeudndevisaesdnunrdjUunuunadugninuandeiuegeioilewnasnyis
Unsfinwn 2565-2567 Lageea3n9u1nsgu (Standardized Gap) sewinadedaudedn 21 uavden 22 deeg

o

s 1.56-2.29 axvieulifiuinnadugrissunsidouFesnnamganimadugrssumsideuazulanuddy
yosuneuegdmausazsoidadlunnlnisdnen uenaind deil 21 favuuuadsegseuing 7.75-8.27 Azuuu
yurfideil 22 Sasuuuadoogsening 3.00-4.28 azuuu uliirdorouiisassUsziamaziiaguuusiganiifiy
0.00 AzWUY UATAzILLGsgALIAY 10.00 Azuuy TunndnsAnufn Wefinnsandmivmdnideavunnsgu
wuindedt 22 finsnszevesnzuuLgendy (SD. = 2.62-2.74) Wewfisuiuted 21 (S.D. = 1.62-1.88) azviouadny
unsnesevegFeulunszaudumsagdlannuddyanuneannniimssaudunsdeudesanam s
mnsgiiinadumsiiaueraludmssanandoyanionissiuamey Woasfeuuuliiuveawadugns
uardnwarresnsruiiuanieiy Tnefiouldiiausasiuuaisvesteanuivassdnumrluguuuuns vy

AILANILUNINA 1
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Figure 1. Mean scores of O-NET subjective items 21-22 for Grade 6 students, 2022-2024.
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sgadnauLazsaiiomann 3 Ynsfne Fwanunsadesissdudfald fadl
1. Fosiavneanssnuy (Competency Gap) arkuuindsdedl 21 (M3dsuiFesainain) aglusziugegns
seiilos (7.75-8.27 azuuw) sanmsdeouasulanudidquesuneu (fofl 22) feglusziving (3.00-4.28
AZLLUL) asﬁauﬁaﬂmwﬁwffaummw%ﬂaﬁmﬁLLmﬂ@iwqﬁuaﬂwﬂguL%a
2. Angewnsdaan (Cognitive Crisis) TudnsAnwiaidn azuuuded 21 susTuqqéﬁuLﬂu 8.27 AZLUU
wa Azl suasUlanud1Ayvesuneu nduanaundaiies 3.49 Aswu AaNE13 AU 1T U

Tunmsdauasgiansnddilasunsuilvetiansegn

' v
o A

3. MINATIRIUVQUE CTML nmsaudnautianunsaesuielaniuiuifnues Mayer (2010)

v A Yo

Tofl 21 (Uszaumudnsa) lindnnisdaddide (Multimedia Principle) H1utosnnen1ssus e vunu
(Dual Channels) g wsiweiilidulassadaaiuayuly 3 Sdudu fo nmsidenass (Selecting), n1sdnszuY
(Organizing) Wagn13Yysad1n1s (Integrating)

Toi 22 (Anngingn) maleuasdlannudrdyresuneu Ussaudgmidnauaimnsoisada
(Limited Capacity Assumption) Lﬁ'aﬁimmﬂmwaﬁ’uaqu danalA i nn11eA1589 98 ULA U (Extraneous

Overload) wazaauallun1sanneauans (Information Reduction Failure) auliiansnsanaunsoslaninudidgy

o
¢ o

Usingnisalfenanife "ueiainisaussaue’ 181m519ANe UL luNIEUIUNIANILATIERT UGS

a

unanulIuauauuzinallansivdsuriugn1sidadennsdyan (Cognitive Diagnostic Assessment) Liasey

inmirvesdymiduneyanaogiauiug

B waindwginssunaziifadn: audnauvesdussauzlugaidunin

o a '

pUmdsNE IR RULETeunatangAnssunugaadeliliisnsecsdn widusesresywinsanssaus

a1 '

meiAunIniuANNTIsUIRTmmE Uy ideusgnneldunenafininising dadl

U
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1. MIIATIEANGANTTUTEYIHTEUNGY Gen Alpha wulnnield Tausssusimunin (Visual Culture)

v
a1 U a

Feaenndestusierunginssudldumesidnfid S eusvasiudedaddifeussanamuasintedundn

Y

widamaliauisanenswaainninlags (Electronic Transactions Development Agency, 2025) WAAMUA1SY
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ganaainnatedy "ung1ARnIeENsIaUS" f991 Wolf (2021) #aadnnin adnuatunsasdariauning tadu

wanUszAuleinwen1581udedn (Deep Reading) windugmseingannd deygnlunisdaasiziaisidu

o o [

wusuld weinssullasviouiserinsaussausiuanaviuedgslvudAy dadseuiieulunissd 2

Table. 2

Table 2. Comparative analysis of cognitive dimensions of Thai O-NET subjective items for Grade 6 students.

fAn19Aaszi #o 21 WouFasnnnmw 18 22 ayUlaanudAyvesunsiy
FIRICAEY MAUNINUSTTU FIUNUNLETTY
sz SNE Uy N59818AIY nsaAnoULarduATIEN
mszaunedyan Fuitugnu lasadanmaduayunisdn)  duge Gosadaluiimilwmiaingdaun)
seAunsUsya NTATNATIATZAUAU MTATIZRAzUTZIEUAN

2. foyadeszinsluted 22 madsuagUlamuddguesunsy azvioudsingansaiiuninasgisds
Tnowuinfiazuuutdeiiios 3.49 azuuu uazfiuualduannesasieiesay 18.5 leifisufudnsAnunfiniumn
(AwnAY 4.28) (National Institute of Educational Testing Service, 2025b) Uiﬁﬂgﬂﬁﬂjﬁlﬁlﬁlﬁuiﬂ \lauunves
mMeUssuasuiuannslitumnnadaisassduuguesiaunin @of 21) lgnsdunasgiasndafun
(Text-based Synthesis) slutoft 22 aussauzmemyEtygvesdidounduanasestesuuss lnsanudnduiiAniu
ﬁmmsma%malé’ﬁw aqﬂiuaﬁﬂu%awquaﬁuﬂ%’uﬂid (Bloom’s Revised Taxonomy) ANuLWIAAUBY Anderson

& Krathwohl (2001) fauanslunnd 2

Produce new or original work

\ e Design, assemble, construct, conjecture, develop, formulate, author, investigate
Justify a stand or decision

eva I u ate appraise, argue, defend, judge, select, support, value, critique, weigh

Draw connections among ideas
differentiate, organize, relate, compare, contrast, distinguish, examine,
experiment, question, test

analyze

Use information in new situations

execute, implement, solve, use, demonstrate, interpret, operate,
schedule, sketch

Explain ideas or concepts
classify, describe, discuss, explain, identify, locate, recognize,
report, select, translate

understand

Recall facts and basic concepts
define, duplicate, list, memorize, repeat, state

Figure 2. Cognitive levels of Bloom’s Revised Taxonomy

Source: Adapted from Demaziére (2021)

Usingnisalmnudnduvesnzuuuasyieudn vinvenisasuanudleiiiesnisfianiunisandt widu

Y I~

aussaursEAUgaionAunszuIunsunsdyauuuysannis (integrated Cognitive Processes) 3 @1AUtu Lok
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1. MFIATIEN (Analyze) Msusnuszesrusznauiiiedansedlaninudfey (Core Idea) panvinduene

2. MmsUszidiue (Evaluate) nsAnassansmazlagldinasinuaumgaunawazaausny

3. N198519899A (Create) N19158ULTB9lATIAT19AUNLNETRUNIUNITODAAIINAIIAIBIVDIN UL
(Paraphrasing) Fsflmududeugegn

agnslsfinny Wemdgiunszaumatlya (Cognitive Load) fiudaninuananga audaanneduman

lun1seruii ea1ud11a (Reading Failure) Wntfsudruiunindudenld "gnsaransnisAnasndaun’

| a

(Text Copying Strategy) Litendnidgsanudsdlunisiseuiiedn nginssulldwmalidnisougydenziuuny

v == '

WY UTZIUTILATIATA LT 8I91NVIANANFIUNTZUIUNITANTEAUFUATITY aziioud19a9919M19ausIaus

o

(Competency Gap) iwrmmiﬁ]mmimuﬁuﬁumiauﬂumiﬂiwLuuamiauwmuaﬂuiwwm danaliAnanalu

U

Toapudnte dof 22 nadsuasilanruddmesunsiu wudtads (X) Andies 3.9 wididudouuumasgm
(S.0.) gufia 2.66 IneniSeudlnginznguegluguaziun 0-4 azuuu nsnglulsuSeurmnadnuardsin
nsfnufilay UsingnisalfsnaradudyaranfiouinnisinUszidiunawuusnsm Tlannsauidamiisinmiale
ﬁaﬁmmaﬁLfJuLin@iauiuﬂwiLUﬁaushugjﬂﬁiJisLﬁuL%ﬁﬁaﬁwwmw%ﬂwm (Cognitive Diagnostic Assessment)

ileszygaunnsesanzyn suazihlugnisesnuuuulenisdiaenndesiuuiunuasauennuaay
B civdiadeunnses 4 @if: sinwmdrwesingannsdeygyminisidey

MFIATIEINaNINAgaY O-NET flen1stidinnuiinnainideads wifenisoensiaaniiennsdyyives

v

Uniseulneg Feansenuderunuiluuudeaaudais Tu U.6 Un1sfnw 2567 anunsaduundudymuani

avvioudls "guassnnsiens’ oonulifddydel

7

=

1. AIUNITIIBUNBALALATIEIIIAINY TN gULAANIIENANLABINTEUIUNTTAA UL ANISLS 8 UL 89ty

o A

ns@euasulanuddyvesuneu lnedeunnsesdidyme "nsdnaendennudnladiuniwesisasuuide”

iadanadonnuunelngliiinnsussuiana azvioufisnneuaniassnsznieanuda Wesan ldasnsofauey
a a v, & o v an A o w = a m v,
Wouiesld" uenanddanutgyniaiunais Ae "nisuenuezlanudidyeoniinsvazideaudngeslula
917 NM3sryLesadd "nqudtegdldiiausunduaie 8 Talue" wunssrylenunanvediloiod AUUNNTDY
mananadisiutnsuininevenisanegraduddu (Sequential Thinking) dsnalisudsuiniunazliauisa

A0ANIUNUNATINUALS FawandlunIng 3

e o e TP St st} 5 DO S i et

= o IFTEMIUATABSUINLY 'niﬁm o1 tnm'iwa - -

| meauf 3 : wuuvdnds YTuIu 1 S8

2z anSvuasdlsaruddguosundr

ﬂmfﬂ%mqmam U89 UNBIU me)VLJ S i 699 6h U 4899
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Figure 3. Summarization flaws in O-NET ltem 22.

Source: NIETS (2025); author's illustration.
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1. Todninvennauein1suseiiutagUu (Limitations of Traditional Scoring) tnausin1slvimguuutaaay
Snil O-NET sutszondinundii 6 4o 22 nisasulaauddguesumenilutiagiu ufsdinmsiauinasiuendau
(Analytic Rubric) uigsasfnfudn "auiiewmsadiidads” (Diagnostic Validity) ansaumnefiaaufnwildyudy
dissazuuusin Wifuasuuueyluseduln asounadwsindnieu "W vide laikiu windu udldanunse
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Minweaun1sdwunkazdunszilaniny wiaumalluiuAuwivgInIESnusIsuInsgIuLagiuNs@eniysziu
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2. madgunugnisuseidudeddaden1anni ey (Cognitive Diagnostic Assessment: CDA)

9 v o

o A

Wonaneiunswasnzuuusy Jaiausiusdlouiefidfydonisiiuuda COA sndugrulunsimundedey
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WazNTIN1IATIATERUYIF Lileain Tuslndaug" (Knowledge Profile) vesii3aueanin (Sessoms & Henson,

2023) Ingmssuunvinsrdesniamalaan (Attributes) Adndudmiunmsideuasuainu fdsm1snei 3

Table. 3

Table 3. Cognitive Attributes and Behavioral Indicators.

e vinwgdesmenvsd (Attributes) NOANTINURANUUNNTD

Al AIUNTIHUNLAZALASIEITLAIY Anaandaniny wagliaunsakentannunante

A2 MUANMHLINEMINENTIBUINTEIN WeuaRNAAINe duaundyvusiarasy

A3 gunsienldsziunviuasadedn e waglddmiudniunuelngegslidvingay

A4 upuassrtniiddassaiselen  Weuusvlealdanysal (1anAUTEsw/uans) ward1RuA1Inmy

I
s o
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(sequential Generalized Deterministic Inputs, Noisy "And" gate model) #i 831A51¢9 AINF LS sE07 1940
AaULAEinyedoen1l Q-Matrix W3elassaiennuduiusnmyslya (de la Torre, 2011) nsaeurnuiez
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