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unAnuthiaue ety WWINNIANISITEUIAE TPACK (Technological Pedagogical Content
Knowledge) Tnesjatfumsdsaiuaruannsalunisysannisanuiduiien (Content Knowledge: CK)
n15aou (Pedagogical Knowledge: PK) wazwalulad (Technological Knowledge: TK) maﬂﬂgqﬂwﬁmu
nszUIUNTITIUS Aanssu wagmsysannsesdeuiiviuaioeimnmsallutlagtu munseunindn TPACK
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welulaBiduatosdioatiuayumsatious uasndnnisysanmstiadszgnd Ae anudiuiemuasnisaon
PCK (Pedagogical Content Knowledge) mmiéfmmﬂiﬂagLLaSLfTEJm TCK (Technological Content
Knowledge) Au3mumaluladiagnisaau TPK (Technological Pedagogical Knowledge) sntigdaiais
Tfi3oufidusalunszuiunsSeudundsduriufanssy om wasiDalenmalvgiSouRniaseid uans
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Abstract

This article presents approaches to learning management based on the TPACK (Technological
Pedagogical Content Knowledge) framework, emphasizing the enhancement of teachers’ ability to
integrate content knowledge (CK), pedagogical knowledge (PK), and technological knowledge (TK).
The focus is on modern educators, utilizing learning processes, activities, and the integration of up-
to-date knowledge in accordance with the TPACK conceptual framework. This framework highlights
the combination of all three domains of knowledge to design learning activities that align with learn-
ers’ contexts, using technology as a tool to support learning. The principles of integration applied
include Pedagogical Content Knowledge (PCK), Technological Content Knowledge (TCK), and Techno-
logical Pedagogical Knowledge (TPK). These are employed to promote greater learner engagement in
the learning process through activities and content, as well as to provide opportunities for learners
to think critically, express opinions, and reflect on their thoughts. This approach fosters analytical
skills and the application of knowledge according to the TPACK framework, supporting decision-mak-

ing, collaboration, and systematic learning management.

Keywords: TPACK (Technological Pedagogical Content Knowledge), PCK (Pedagogical Content
Knowledge), TCK (Technological Content Knowledge), TPK (Technological Pedagogical
Knowledge)
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Abstract

The objectives of this research were: 1) to design and develop augmented reality learning
media to enhance computational thinking skills.; 2) to investigate the effects of augmented reality
learning media on the development of computational thinking skills.; and 3) to examine the learners’
satisfaction with the use of AR learning media. The target group of this study consisted of 30 Grade 5
students from Ban Pho School. The research instruments included: 1) AR learning media on the topic
of programming with logical reasoning, 2) a computational thinking skills assessment, and 3) a satisfaction
guestionnaire on learning with AR media. the statistics used included the mean (M), standard deviation

(S.D.), and relative gain score.

The research findings revealed that:

1) The design of the augmented reality (AR) learning media on the topic of programming
with logical reasoning was developed using the ADDIE Model, consisting of five phases: Analysis, Design,
Development, Implementation, and Evaluation. The resulting AR learning media took the form of
flashcards and included two main components: (1) 3D content with narration, and (2) video infographics.
The media covered three main topics: (1) basic flowchart symbols, (2) an introduction to the Scratch
programming environment, and (3) fundamental Scratch commands. The AR learning media was
developed based on the concept of constructivist theory, emphasizing hands-on learning.

2) The results of computational thinking skill development showed that the average
percentage of students’ progress was 82.24%, indicating a very high level of improvement after learning.

3) The students’ satisfaction with the AR learning media was found to be at a very high
level (u = 4.57, 0 = 0.14)

Keyword: Augmented Reality, Computational Thinking, Constructionism
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Abstract

This study aims to 1) design and develop microlearning-based motion graphics for student registration
and development at Rajamangala University of Technology Thanyaburi, and 2) compare satisfaction and
understanding before and after viewing the microlearning-based motion graphic media. The population
consists of students from the Faculty of Mass Communication Technology, with a total number of 1,757.
Samples were selected using simple random and quota sampling methods, comprising 1) in-depth interviews
with 48 students (quota sampling), 2) a needs content survey with 30 students (simple random sampling),
and 3) a satisfaction study with 330 students (simple random sampling using Taro Yamane’s formula at a
5% margin of error). Research instruments included the motion graphic media, interview forms, satisfaction
questionnaires, and comprehension tests. The statistical analysis method employed descriptive statistics,
including percentage, mean, and standard deviation, as well as non-parametric inferential statistics such
as the Wilcoxon signed-rank test and the Kruskal-Wallis test, with a significance level set at .05.

The study results revealed that students are most interested in information regarding course regis-
tration, adding/dropping courses, tuition fee deferral, and educational loans, with a strong preference for
receiving this information through motion graphics media. Satisfaction comparing results by academic year
indicated that fourth-year students had the highest mean satisfaction across all aspects. A comparison of
the results of the pre- and post-viewing of the motion graphic media showed average scores of 3.11 and
5.53, respectively, with a statistically significant difference. These reflects the differences in experience and
perception from the developed microlearning-based motion graphic media were effectively enhanced for

the sample.
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Abstract

This research aims to: 1) develop learning activities based on the STEM Education Integrated
with Project-Based Learning to enhance learning and innovation skills of undergraduate students at
Rajamangala University of Technology Srivijaya; 2) assess the students’ learning and innovation skills;
and 3) investigate students’ satisfaction toward the implementation of STEM-integrated project-based
learning activities designed to promote learning and innovation skills. The participants of this study
consisted of 32 second-year undergraduate students enrolled in Fundamental Physics during the first
semester of the 2023 academic year at Trang campus. The participants were selected through purposive
sampling. The research instruments utilized were learning management plans, learning and innovation
skills assessment form, and student satisfaction questionnaire regarding the STEM-based learning
activities. Data analysis was conducted using descriptive statistics, including percentage, mean (X},
and standard deviation (SD).

The research findings revealed that the STEM project-based learning consisted of six steps that
could enhance activities: (1) Identifying and selecting a problem to solve; (2) Gathering relevant
information and ideas; (3) Designing solutions or creatively developing a prototype of the innovation;
(4) Planning and implementing the problem-solving process; (5) Testing, evaluating, and refining the
innovation; and (6) Presenting the problem-solving outcomes or the developed innovation. In addition,
the students’ learning and innovation skills after the implementation of the learning activities were
found to be at a good level, with a mean score of (X=3.17, S.D.=0.39) As recards the students’
satisfaction with the instructional management using STEM project-based learning activities, it was

found to be at the highest level, with a mean score of(§:4.50 $.D.=0.50)

Keyword: STEM, Learning and Innovation Skills
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winnssu suazluniawSeuanundoulvitudsou
Huyaraiiivinusuisamsseil 21 lnglanznisda
ns3sunisaeulussdugaudnuisiduegiads

AoddaLasuTinweNIsiSEuIAING1 (Capraro et al.,

2013; su13550] ATIYAETRY uazdiamn gausi,
2562; UseiU Auasey, 2564) lagyatiuriseuld
auidluaszddedivmdnuasmudidysanms
ImAnfinyen1siseuiiazuinnssy fnveTinuaz
Msvha waginugduansaumea de uazimalulad
Falutlaqtudssmalneidsiusalumsatnsnnunsemin
feAnudAreIveranstazivalulaglunistie
nEnFunIsABuWaTidAyvesUseine AsWaIu
wiswgnauazdenulasyinmt Usenauiulagiu
Ingnmansliidandunumitlumsssdindsesiiu
warluauendneineg iniu
Fefunisdnnisdsunisaeuiefedisnig
fnannvaneysannsmansietielvgisouldinon
anumdosumsiUAsundasaialan Fansyuiunis
FansiFeuiuvvasifudnvnumadenuilslunis
JamsFeunisaeu fineulanddaadininuensGous
wazuinnssuunfidould venaininnsdamaiFous

Y

Tagldlassaudugiu (Project based learning)
& o = v v o a & = v
Wunsdamseuinudunslitymasatdunsteus
LAEITRAIIMIANIVUNUFIULUIAAYDY John
Dewey \JuiSaeunvihlifisouaunsoaiesiniug
menuadld Bell, 2010; Lin et al,, 2021; g1 Ussnumes,
= 9 c{ v a 2 =
2565) FIN139ANITLTHUIANLLIAAAZIANAN Y
Fufulassnudugm (STEM Project-based learning)
Juwwmenmunganlunisiaunineenisandugs
vaadseulusyiugauAne vivaseesRauiiown
Uamn vieaswudnnssulvi 9 lagysannisenans
AUINEIAERTLATANAAIARSLINBAT19DIAAINS
sdaysannseanseumaluladuagieinssy
We1AUTUIDNLUUTUNY A5 19UTANTTU nT0
ax - v -~ v )
TBnsiitenavausiMufsERRATyMIiNe 1T
AUTIRUIE971IU (Capraro et al., 2013; Kurniahtunnisa
et al,, 2023; Soyvun wuAald waziiuwyl Junsgsd,
2566) dulunisimuinisiseuduagrinvenindu
luanissun 21 vesiseuluszaugaudnw
ndgmuazainudifgdnesuy §I7eed
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aziuAnuuiulassnuduguiodaasuinuy TQUszaANIIY
m3SguiuazuinnssuvesinAnnuTaes Inesaiy 1. iefmunAanssunniouiniuiuiin
TifiFouatiesdenudifieldlumauitym sas azifud@nufiufulassnuduguiduasuiney
Wunswauinszuiuntsienandanlug Mdu msBeusuazuianssuvesindne
Usglevusion1aniudie wazadeuinnssulunig 2. \ioUsziliuinwenaFouduaruinnssuves

VALY AANNEANNNTD LN 9T TnFAnY

3. WisAnwanuianslavesinfne

NSAULUIAANISIAY

[
U Va v Y £ a

nsideluadsil AAdeseanisiafanssunmsdnnsseudmusnfnasiudnusudulassmadugiu
(STEM Project-based learning) Ssaenadosiu uundanguinouaniaduiiady (Constructionism) ¥4 Papert
and Harel (1991) fifufiSouairsnsiBoudiunsasiiouf i eduadusinuzmsiFouiiavuinnssuves
thinwii aududnvidumsianisdeunmsaon fiysanmsinenmans walulad Jennssuemans way
adlarnans Tasuiunisaiisesdmnuiiielflunisuitym suaun RN ST VIS e anas
Adulslenidenmsiuiuin wazasuianssulunsfudamiuannsolunisutety sidausouans
Huukunwauduiusseninduusiunagiuusmuld dannd 1

FauUsau fauusnny
1. fingensiSeuiuazuinngsy
AanssumsdamsiSoudanuuuida - nsAnag1diin sy nuazniseidynl
azdnAnwmswiulasanudusy (Critical thinking and Problem-solving)
(STEM Project-based learning) - n1sdoansuaznissauile (Communication
Lﬁaeimﬁ%uﬁnwsmﬁﬁﬂuiuaa and Collaboration)
winnssuveslnAnwuSun et - Msa¥sassAuazuianisu (Creativity and
uninedunaluladsivianans Innovation)
gk 2. anufianalasianisdanisiSeunisaauson
AanssunisSeuiaunnifnazdufineiiudy
Tasanudugu

MWY 1 NSOUUIAANISIDY
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1. nauthvanenld dnAnwiUSygn3tuti 2

famedoussuneinitdndiiugiy (Fundamental
Physics) Tunianisfinwit 1 Unnsfinw 2566 1w
1 ¥oeSeu Snoutndng 32 auldunlaedSnsdaden
FDYNUUULAIZ
2. fuus
2.1) dmUs9as2 (Independent Variable)
Ao AanssunmsdanmisSeuimusuifnasfiudne
Fwiulassnudugiu (STEM Project-based learning)
LﬁadqLa’%mﬁﬂmﬂm‘%auﬁuazui’mﬂsimmﬁﬂﬁﬂm
USuey 93 unnivenaemalulad susnarsite
2.2) $mUsa1u (Dependent Variable)
Usznaume
2.2.1) finwemaieusuauinnssy Usgneune
weRnssUU fail -
- MIARDE IR aZA ST
(Critical thinking and Problem-solving)
“msdeansuazmsianile (Communication
and Collaboration)
- MIESNETIARATWINNTTU (Creativity
and Innovation)
2.2.2) aAnuianelafansannsiseunis
goumsianIsunmaieudnuLAnaziufnws
Aulassrudugiu

A5AUN15IY

sy Uy azay v

n9deaselldsuuuuinideluguuuunside
AAaod (Quasi-experimental study) Tuguiiau
Adelanniiunsifesasnisairaniadiensideny

Ssfudunau dadl
1. msasauazianedeslefllilunsidy
1.1 M3dnvhusumsdanisiseus
1) UWWUNITIANITLTIUIAULUIAR
azwhudnwsiuiulassnudugiu (STEM Project-
based learning) ¢3devimundy Tasimuianan

sULUUNsBBuTuUUlAT AN IinN1SAne

1%
=

I nuasnu mesiues wazAy (2561) Juvue

[ [

MUINUYAT (2563) WAz Morgan et al. (2013)

¢

IES))]

Fadunszuaunsiseudnysanmsmansaniveimans
warAlaMmansiioas1eeAnNg IdeysUINIg
Aransaunalulaguaziainssuiiayiniiug
U1DDNBUUTUITY @S19UTANTTU NIDITNITHID
MOUAUDIAINNADINITNIDLAVEYMINLAEITIAY
- . o Y z o X
FIPUTLIU UTENBUNIY 6 YUADU AL

Puil 1 Maszyuazidentym hnnusan
T szuuavidendaynidesnisuilu/uinnssudn
ABINITWRIUN

TUN 2 MTTIVTINTBYALAZLUIAN
A a P A A a A = Y a
MAetes asiunsaivefnulymluviesdulasguvy
AuATILUININ AT n/a5 9 innssu

& A aa P

TuN 3 nseenluuIsNITLAtynY
ANAUAS9ATIARULUUUIANTSY

JUN 4 AITINLHUBAEANTUNS
WATEM 19UHY AVUATURBULATHARNENADANTT
pntiuaunnUeyn

YU 5 MSNAABUMATUSEEULINTSY
NAFaU Uszidiuna warUSulsauinngsy

JUN 6 MU NFUBNANITAS U INNTTY
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Pndunpun1sinnmsBeudmusfnasinnusiuiulassnudugiu (STEM Project-based leaming)

19 6 Tunau {IeunaniuuAInsIIMIIANIsReuslus el iEndiugiu wiheidndiunisussendld

w3 5 uwun1sIansisens IanihfanssulutuSsurianun 21 Falas fannsne 1

AN 1 SEazduatanssunsIansBeudmuuAnaziufnwTuiulassnulugiu (STEM Project-based leaming)

YouNUN1TIANITEEUS /
wazANdanAdas /1an (W1i)

anwausiangsy
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1. duaulgriionimsesn
donARoeTuTUNTBEUST 1 MIsey
wazdengmn (3 Falug)

2. finwduaideyauaziundni
ertestuilym denndesiuiu
n3Beusi 2 M udeyauat
wnAnfiiAeates (3 42l

3. PNLUULALLEUISMsWATg Y/
ufanssu aoapdpatutunsdeudi
3 NMTERNLUUIBN LAY W/AnAu
a¥assAfuLUULTRnTL wavdums
Bousi 4 msnausazsdunsud

Yoy (6 Flu)

4. pudunIshariauIuInNIIN
donAnoIiuTuNIsiSeusn 5 N3
NAFOULAYUTLIUWIANTTY (6 Talu9)
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HSouTIUTIM AAsent duagideyn uay
wnAnfiRedesiuiigm eduiugu
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a

{BoussaumnuAn wanidsuFouisiudu
yAradu uazazviounsAnideining thieya
filsnmssusin Aesien duasizd an
BONUUUUAYIIUNULLINIINTUATeyn /a5

WIRNSIUAWNTa

{Seueanuuu AmualATaaiavesiuLuy
WonltTanlaegnamuzan dnisseydslon o
1@y wazdiudue) MNeIT99 naenaueenuuuis
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nsszydaym

1) maszyusznulm

2) msfmuadsziulgm

3) szauauIgveslgm

nsTusmdeya uay
a a4 v o
wwAnneafasiulym
1) msfumdaiuteya
2) msuusludeya
3) MIYIUNITUIAAMSAZIRY

N1500NILUULAZITIHHY
ad % 1Y
Bnsuidyn/uinnssu

1) MIYIWINSUUIAANNEZRNLSY
ms@onlesiukumensiadgm

2) msairstoRniunsotoldues

3) Msbimewalun1sidiendsnisualeym

asadunisuaznauIuInnssy

1) nsasagimul

wInNTIU /wumenisuadeyin

2) AMNINYDNY

3) Ustlomivoenisiiuau/auinngsy

g

2) MAMNATNYBIUNUNNTIANTTTEUS Tnggllieaueydnuiu 3 vitu Usenaumeslie vy

saeuiiand filsrmasnuazifiudnu fisrmasnuinermaning eussiiiumiuasnades (100) uay
mmmmsamaaLqumﬁmm%‘au%:ﬁgq 5 Wt WU URUMSINNSEEUST 1 Wiy (0.86, 4.78) unumsinns
Boudil 2 Wiy (086, 4.61) wumsdansiGeusi 3 widu (0.90, 4.56) wnunsdAMSISousT ¢ Wiy (0.95
, 4.61) LLazLqumﬁmmsL‘%auiﬁ 5w (0.90, 4.56)

1.2 wuudssiiuinwenisieudiaruinnssy TdussdiundimsSeuvesindne Iaeldinuainisli
AZUULLUY Holistic Rubric dafwuminausiutsngfinssuusd 3 4 sedu fie 4 = fann 3 = 7 2 = neld uas
1 = USuuse Usenause 3 aedusenau 9 wqamsmqs‘?}” Fa19 2 NansaTIRFeUMNATIdaov (Content
validity) vesuuuussiiiufinyensiseuiuazuinnssy I@aﬁd’v’?}mmag 3 y1U WU Aadviiaudenaass (I0C)
Winfu 1.00 uazAsmNEaNveUuUsEiuTnwr s B suiuasuinngsa whiu 5 uwanaeglussiuunniian
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1.3 wuudszdiupnufisnelavesdisoudunuunasdinlszanan (Rating Scale) 5 26y
PILLLITOIRATY (Likert. 1932) Bsfiansan 3 du S1uau 18 o il fufanssunisdaniaGed 6 4e
fuvssenansioud 6 4o wazsuusslevildiuanmsmdiuRfnssumsitoul 6 de fmisa 3
wansUsziulaegiBemamuin Aduiinnuaenndes wuii fidnadewindu 1.00 uasdanumanzauyindy
5 Tusedusnnitan wennifideldihuuuussdumuielaumeaouaundesiu (Reliability) #1635n13
medulszavswearuasasauunsa (Cronbach’s Alpha Coefficient) &algAwinfu 0.913

NaN1578

1. namsuszdfiurinuznsiseuiuazuinnssvesindnuiifiiefanssunisdnnisiioudauuiin
azihudnusauiulasenudugiu (STEM Project-based learning)
nansUssidiuinuensiseuiuasuinnssuvesindnwuseenidu 2 svuz Usenaudiy wanis
UsgidiusenhensBeuluisiasununisdnnisisous was nansussluinwensiseuiuasuinnssuveadisey
shumasudennianssuniadouds Meandendel
1.1 wan1sussilurinwensiieuivasuinnssusendtanmssouluiiazununisdnnisiseuss
lngiansan 5 A1 Useneusie 1) msszylam 2) mssusiadeya wazunAaiieadestullym 3) mssenuuy
UaZINNUATAILAT/ATRNTTY 4) nsaliunsuagimunuinnssu tag 5) nstdusnanulazUsziduna
TngUsifiumuusunsdnnisFeus 5 ww dduntasununazussiiuinue msBouiuasuinnssussninatou
3 Ussidugon famsns 1 uadldinaeinnsliasuuy foil seiuil (9 - 12) seduweld (5 - 8) uax seduuudss
0 - @) nassnmi 2 Tnevhnsussdiudunends Tasudenguindnuidu 9 nau neues 3-4 au ¥nadsd

Bl il

| 1. AunnsssyUagvn

®

S

"

&

W 2. funnssausandeya wazwutAafiferleaiulun
W 3. funnsesnuuuLaz AT n s daynn uinns sy
4. fnunisddiunisuasWamnuinnssy

| 5. fArunisthlausnanuazysziiung

A = = i a ¢ 9} a " X o = o
AN 2 LU?UULWUUﬂqﬂgLLUUNaﬂqiﬁLﬂiqg‘vﬁgﬂqumﬂiﬁmUﬂ%mﬂUgﬂqiLiﬂuz

o o = vl
LLazu’JmﬂiﬁNﬁ]’mLLNuﬂ'ﬁﬁ]ﬂﬂ’ﬁLiﬂuzﬂ 1-5

nansUszliuvinwenseuiiaruinnssuszrisnstovlundasununisdnnisSeuss Wefansan
sefuAnzkunlumuengg vesusiazngy wudn lunmsuinAnwiivinwelusedud 2 au laun dunsatiuns
uazAmuIuinnTsy (8.11) uazsumsudueNanuLazUsziliung (8.56) wavszaunald 3 Au lawn
nsseylam (6.11) Aunssiusudeya wazuIAnTiefesifulim (7.78) wagdunisesnuuLas
NLHUITNILAT/innTIN (7.67)
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ilafansanAzkUuTIgAUYeIwiarngl wul dnAnwinnnguilvinveiunisseylym agluseeu

« v @ v Aa Y A A v v oA
WQIEU LLagLUu@qu‘V]NﬂgLLuuuaEJV]q@LM@LWEJUWU@FIUBUS]

1.2 nansUssliuiinuenisiseuivasuinnssuvestin@nwiimuainaginiswdana el

(%

1%
v

3.26-4.00 agluszAunun 2.51-3.25 agluseaud 1.76-2.50 agluszaunely 1.00-1.75 aglusyiuuuuse

(Yeyasl ASaEeI9. 2560) AN 2
A199 2 HaNSUTEEIWINYEMSSUI WAz U InN TSRS

Uszihunisusediu Mean S.D. sERUnYE
1. MsAnagaiidnnTuyI waznswitana (Critical thinking and Problemsolving) 3.17 0.37 f
1.1 miiu‘u*f]mm 3.16 0.37 f
1.2 mss’msamama wazhuIAaAsdastudym 3.09 0.30 A
n
1.3 M5zt Uszdiu LLauawaaiU 3.25 0.44 f
2. N158981I5LaZN153948 Communication and Collaboration) 3.20 0.40 f
2.1 mimmummumau (MFNIHUINY, Tdusiunaznsuitannudniv) 3.25 0.44 f
2.2 nsdeaEns (Msaue, MseAUse way Msnouan) 3.16 0.37 f
3. MINWEAIUANUANSISUES19855ALAzLIANTSY (Creativity and Innovation) 3.16 0.40 f
3.1 M3Anas1eassh (ANUARSSY memﬂmawau) 3.22 0.55 f
3.2 M3lindnnismainendans adadans walulad LagnsTUIUNNTeRNLUUMSIAINTTY 3.16 0.37 f
n
3.3 Useansnmuesay 3.09 0.30 f
o & a
3.4 ANUENSIVINU 3.16 0.37 f
Tren sy 3.17 0.39 f

NANTN 2 HamsUsziuvinvensiSeuiuasuinnssuvesindnyvia 3 asdUseney laenmsineg

TuszAud WeRiansanatesAusenay wudi ynesdusenevindnwidvinweegluszaud lnewuii dnfnwae

finwemsdeansuasnissiuileganian sewmunlaun vinven1sAneg1eiiiansan i wagn1suidym wae

MiNYeAUANUANSSNEETTAkas L InNTTuRegn Auafy

2. wamFiasginuiianelavesin@nyniidenisdinnisiteunisaeusigianssuMIseuIMULUIAR

asifiuAnyInAulasandugu (STEM Project-based learning) \ioduasuiinuenisseuiuasuinnssy

M99 3 WANNTIATIETANUNINBlavBITn AN

518n15Us21Y Mean  SD. szAuAuiswala
1. fuRaNITUNITIANITEEUS 453  0.68 uN¥idn
1.1 fanssumsBeufduauindnnduiuuazsausndoys vinuvdafeuiiivanwans 459 067  wniien
maamummanLﬂaauwauﬁamuumaau LUuwumuﬂﬁvnaumﬁmaﬂaLwamlﬂamﬁm
wumauitym viseasuinnssuegelidmsmivyuy
1.2 fnssunsBeuidaasutnfnviysannmsenuimaineimans adnemans 428  0.63 N
welilaBuasAennss ieudtym adsasseviornniduwinnssaild
1.3 fanssumsBeuiihBoududdy wu msnawn nsvhedralussuu InUjdfiess 459 080 wniign
AUTIUNAY WNAUDHAIU sy
1.4 fnssunisBeuduasunisin dadulauazlalagensuaudniiiuvesidu 456 067  wndign
1.5 fanssunsBeuiduaiuindnuviinnisSeuiuasyhansuiuduiiv 472 063  wnign
1.6 AanssumsBeuiianuiaula 4.44 067 WM
srensUsTdY Mean  S.D.  sziumwiewale
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2. fuussenAnsieu 459 057  niign
2.1 m3damsBeuiilalenmdliindnwidasylunsGeus Anwduatimanug 481 040  wnilgn
wwamsdmsunsinaulawidemle
2.2 madansBeudtieliussemelunsGeudaunaunuduiuesssniafioulutusou 472 046  wnvian
LiieSen lainadu
2.3 msdan1sBeuiinaula vliinfnwiliaunseiesesulunmsdnsufanssy 456 056  wndian
24 mswm'ﬁLiﬁjusmaiwuﬂﬂﬂmﬂmLLamﬂaaummmmmuﬂmwaw,avmﬂaau 456 056  wniiga
25 mﬁaﬂmﬁLﬁauﬁmﬂwuﬂﬂﬂwﬂmamaamﬂuuavﬂu 447 051  wn
2.6 Mmydan1sBeuiidalonaliinfnwildBeudsiuduiugumy 441 095  wn
3. iudstlevdnlasuannmssauuuinanssunisiSeud 463 048  wniga
3.1 msdamsBeuidasliindnvysanmseuimeiindnuasdiaudifety a4r 051 an
%auaiuwamummmmu
o e . - y 'm‘m f
3.2 MmydansBeuivivduasulidnAnwmannsaihlussgndluininla 4.66 0.48 MY
o A v oave « o an 0w ww 4.78 0.42 mﬂ'ﬂﬁﬂ
3.3 MsdansFeuivisliindnuiinnusluvssendldluginusedniula 447 051 En
34 ﬂmmmsLsauswﬂuuﬂﬂﬂmlmmmwm'mmmam Adinenans waluladuay '
NI UarAanseng qwma'ssuaqmuswm'ﬂmmu 472 a4 wniiam
3.5 MydansBeudiaiuiamnnssuiunsiseudaasuliinfnvissendlivinue ‘
4
uay maflmmﬂmmsmlﬂﬂgumwaLLﬂ{]fumwsaﬂsvﬂa‘ummwluamﬂm 4.66 048 ANYEA
3.6 nAnwifiawelalassiu sefanssuasdiudnuiiuant sedula
TaenInsu 4.58 0.58  ynniign

NAIN 3 HANITIATIEANTaNelavesiTeuTeianTan 3 A1 91uiu 18 Ue wudi lunmsiuey

Iuizé’uumﬁqm (% =4.58, S.0.=0.58)

ilefiansanenu wudhiseulanuianeleegluseivuniiganndiu

= o w = o & v cal Yo ] a vaa = v —
LiEN@']lIa']ﬂUﬂ%LLUUﬂUWNWQWQIC\] AU ﬂ']u"digiﬂsﬁum'lﬂiuﬁ]']ﬂﬂ']ﬁi')llﬂail(ﬂﬂ%ﬂiillﬂ’]ilﬁauz (X= 4.63,

S.D.=0.48) MUUTTEINMANTIEUS (X = 4.59,S.D.=0.57) kag fURINTIUNTIANISITEUS (X =4.53,S.D.= 0.68)

ANUAIAU

aAUs18gNaN15I8Y

1. HaNIRAWININTIUAITITHUIAULLIAA
anifuAnuiiuiulassnuuguidaaiuines
nsisguikazuinnssuvesdnanuiuIyy1ns
W Ineraenalulagsvusnaniity dennnesiu
LWIRANG wiAeuansAmmIas (Constructivism Theory)
V94 Piaget (1972) Wag Vygotsky (1978) ﬁLﬁuiﬁr;ﬁL%'au
a99Au3NUsEauNsaln s uanUNSlaT ey
MsRaEInILdERues uanand nsSeusiiAniy
Sraviouiadnuaizuas ngumsiseuinnUszaunsal
(Experiential Learning Theory) U84 Kolb (1984)
Usgnoudae 4 dunou ldun msfivssaunisaingg
msagvioufn Msasuiluiufn waensmeaswmse
UHTRase InegiSeulsthussaunisaivseusundaym
Andaminszi Weslosiuaufiau ilesindla
@ondeynnaoNauIuinnssuee 1 unuIzan way

aaﬁﬂﬁaﬂﬁumqwﬁ Constructionism 984 Papert and
Harel (1991) 1/1LuumLiauaiwmmausmumiawa
UJUR n1sdanisiseus Usenausie 6 Fumou Kl
Fuit 1 nsszyuaziiendeym vianuidnlam sey
wazdondaymiideanisudly/uianssudisosniswaun
it 2 miimm%’aaﬂaLLazLLmﬁmﬁLﬁwﬁaa auituiiase
ieAnudymiluiosduuazyuay Auaiiuuamig
nsudam/aseuiansse Suit 3 mssenuuuIs
WAy /AnduadsassAfusuuuiangsy sudl 4
AITINLAULAZANTUAITUATYRT UHY AU
Gﬁy’umaw,l,azmaé’wémaaﬂmiﬁﬂLﬁmmuﬁ‘fjmm fuit 5
nInAgERULarUTsliuuInnNTy AU Useiliune
wazUSuUseudnnssy uay fuit 6 nshiauena
nsasuianssy dnaueisnisuntyun wanis
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Abstract

The purposes of this research were to 1. To study teachers’ satisfaction with the arrangement of
the school environment 2. To compare the levels of teachers’ satisfaction with the arrangement of the
school environment. Which is categorized by gender, education level, age, and work experience. The
sample of this research was 226 teachers affiliated with Prawet District Bangkok metropolis. Stratified random
sampling was performed. comparing the proportion of the population with the specified sample. Then,
use simple random sampling to reach the specified number of sample. The instruments used in the
study was a 5-level rating scale questionnaire with the reliability of the whole edition at the level .97
The data were analyzed by using frequency, percentage, mean and standard deviation, t-test, and
one-way analysis of variance and compare the differences in mean scores for each pair using the
Sheffe’s method.

The results were as follows :

1) Teacher’s satisfaction with environmental education in educational institutions affiliated
with Prawet District Bangkok metropolis the overall an a high level. (X = 4.36 , S.D.= .53) When considering
each aspect, it was found that the first average was setting the educational standards of the educational
institution, followed by implementing the educational development plan of the educational institution.

2) Comparison results of teacher’s satisfaction with environmental education in educational
institutions affiliated with Prawet District Bangkok metropolis there are statistically differences in
satisfaction levels based on gender overall and across education levels, age groups, and work expe-

rience categories at the .05 significance level.

Keyword: Educational Environment, Educational Institutions, Prawet District Office
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Abstract

This research aimed to study 1) the creativity scores of students who learn with Metaverse
constructivist learning environment to promote creative thinking 2) students’ opinions with Metaverse
constructivist learning innovation to promote creative thinking. The target group was 38 students from
grade 3 at Khon Kaen University Demonstration Elementary School (Modindang), the second semester
of the 2023 academic year. This research was a pre-experimental design, single group with post-test
(one-short case study). The study utilized the following instruments, Metaverse constructivist learning
environment, a creativity measurement form, a student opinion survey form, a creativity interview
form. Quantitative data from the creativity measurement were analyzed using descriptive statistics,
including mean, standard deviation, and percentage. Qualitative data were analyzed through summarization,
interpretation, analytical description, and protocol analysis.

The results revealed that:

1) The creativity scores of students: The results revealed that 92.11% of students demonstrated
an overall average creative thinking score of 87.99%, which exceeded the predetermined criterion of
70% of students achieving at least 70% of the total score. Protocol analysis, indicating students
demonstrated various aspects of creative thinking, including: 1) Fluency, 2) Flexibility, 3) Originality,
4) Elaboration

2) The learners’ opinions found that 1) the content is up-to-date, challenging and sufficient
for knowledge creation. 2) The media of the Metaverse has an influence on the motivation to learn.

3) The design is appropriate and promotes learning in the virtual world.

Keywords: Learning Environment, Metaverse, Constructivist, Creative Thinking
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2.3 WUUA1939AUAALIAUTDIT B
Junuudmairugrsouwifevediseu Ussnausie
ARy 3 Useidundn fio sruilen Muandnvae
¥94d03n5210U080 LALAUNITOINLUUANULY
maudnsaRdad  ddnvazilumaiuszaunuain
donAded lilaenAnod Az NUMEIUR LARWIAKA
uazdeiauaiuzlonmsUsuUdanadounenisBous
Fnsnaunin thiauesiofieviadnau 3 viu e
AsRABUATILGNFRS AMLRTIRAov AnuAEnAdes
Y0eUsetAuNsd 519 wazauminzanlunsldniw
Usuuguilupudaiauaius wudr A1 10C Wiy
1.00 {ilvamainnudaiudonados
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2.4 wuudun el PnaseEsIATe sy
I [ '3 d" ¥ o %
WUwUUEIN19aIUsELNN9lATIES 19 311U 4 98 ANy
NSAUNNSANAS19ESAVBY Guildford (1967) 9 4 T
ToA N15ARAEDY NSAREANE NISAATISH LaLN15AN
azidenane  UNAURRITEINIYTINIY 3 Y Live
A3IABUAMUADAAADITENINNUTELAUNTTUN 18]
AUNTDUBLIAANISARASI9ETIA VTwmiiJ%’mJ':;aLLﬁlﬁu

P oA W ¥ A
mutaiauaiug WU 1A 10C Wi 1.0 fidenvgy
JanuAniuaanAded
3. MaiusIusndoya

Tunsideasslinaeideliiinisfiutoya
v v oa ] = A a a
AUNNLSsuUTUUsEauAnw1UN 3 159.58uanse
UMINYIRBVBULNY E8UTTOURNYT (UDAULAT)
o o v X
faseazdenselull

A15IFYUKNIUNITHINTUISUSBIMAY
AUUAYUNITIVYIINAULNTTUATHANTUIATYTTTY
ndelunyed wnivendeveuniu 110ulasanig
MAIIENITANAIITUIUVINLIU RUIBLAVE1ATY
1A59N15 HE663277 Tagiinseulun1sU8nNeueay
A8 NUIFDLEAIANEUYBULTISINNITIFYDN
pranadasiniTeuLazEUNATes

ATULIN Uguilmatiniseunidnsiulageng
A9y Tdian 50 Wil eIy NMIsKUINguNISSeY

Hockweek Avotar Maker

AW 2 JUNMINNTEsNe Avatar

a

Tngdnduutnioudenguiiiiuszansamgsgn
Ao 91U 6 Audengy LlesnndduruiniFey
wngaulunsuaniUdsunufniu fuuneuiomes
gadlsufouuarlounavesindeuiissoageis
Tunadrguwansesu MALS TumuiiFouldiGeus
158379 Avatar waz3snisiinldiessaudnsmaugiin
Hunnaes
AnzfAdelfihdunndennianisiious
$nsnaugde WiHluduSsuusuness Tunuit 2-5
Toahmun 4 a1u Aruaz 50 Wil Taeld3sms
5@ﬂ?iL§8u§ Satit KKU Creative Innovator Learning
Model waausiuiu 7 osdUsznauresduindo
nansFeusinsnaugdatiseiu dainssuaunis
fail
1. UniSeuusiasnguidngiensey 9nsia
ugiin vuuwannesil ITALS Fsanusoldneudeiuuag

1 U s

AUKNIUAIAZATEINS (Avatar)

< @ ! 14

Juiununguidng
NOUTIUVDIAWINABUNNITTBUTINTIAUN LR
= L3 & & ¥ ¥
Anwanun1sailym 4 Jayvnaniunisel Ae Auldd
N a a a A v o v o/

Yndime, NMsAanaunugUamEeNdnsaanilide
1l 24 finw, eRAUKUUIUALAN Tangram, waudslang
Tymiauysel nsedulvigiSeuiansduaunanis

Yy danawii 2-4

Ail 3 sUnmnsiiien Avatar
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IRAVSOUSIALIAL
wSuaows )

yununudor
vt

(= 7)<

aus
a..s..mmﬂ |

Important Keys on the keyboard

(Tueingnsadion

visaldiu S ,W unu
i1

AT 4 Learning Part %ee3sudngnaugiin vuwwaawasy ITALS

Muvasnw: U1dnn neaena Hesnwuuiesseuludsinaeuniinisseuiinsauginvedasainside

2. dnigusarmiAineulag@nyiain
psAUszneuitdaliluvioaseutsznoudneg (1) unas
Bousluiessoudnsmaugiinduansaumaildlums
lenzuaAmey uavihluuidamidSeumndny
(2) mssuilefuieud Wudsiatuayuligiou
IeuaniasuBeuiiugauievoyuuesungiSoues
SudlefuundymszninadiSouiugisou uaziSeu
fudaeou (3) grunstiewde Wunisdiewmde wuwi
wuImauagiSousiuddymlils Tnedaniuurda
ﬁaﬁuauumiﬁaui (@) w3esdiomelayaydunis
nszduRvnssunmsdayymseduiinarsiaduayy
wieLfiunuAnsivgen (5) wesufuAnisnisan
ad19asadia 4 T 6) slée 18uABnsTivae iy Fou
fianuderngy wiidomasianududou ek
wasedanngSouluvasfifSounereuufiRinsie
ggruliaugd venld mevdesduaiiuidila
finanaiadeu

3. tniseusaudlonuunlulym wasUfun
AsfInsEeudanlunuivadvia wanasuuuian
sehadiewlungy uaziileusmdudou agnesli
Aurdl nsgdulidiSeusouiainarsaumne

Tusfeasouludsuindeumenisisouidnsnaugin
luynesduszney wlelsitinGeulsiindunsAnlunniia
4. dniSuwsiaznguaiUesnauiaseny
yueINIARNadaTIATINAULDY
fundsnmaaes
1. visniiGeusneduandounamsiSous
dnsnaugaud dniseungudmneiuuuinnisae
afeassd Wuwuudnte S1uau 4 do 1dnan 50 widl
2. anvgavhadunisiiudeyadenmunin
A nsduntwaln1sAnailassAnsndinaans
meluslasaea THaan 50 Wil Tneduntealdisey
$1uu 7 au fildnnsdadentnGeuildazuuy
gegalumsviwuuinnisfnaieassAveusiagngy
nauay 1 AU wazyhuuudseenuAnivesdiseu
fifliedwandeuyasouiinsnaugda et 50 wil
Funsiianesitoya

a

Usgnaumensiasiendeyaleuiuim
UATLTIAMAIN il

1. naAzhUUNISARaIIeaTIAvRIiTeY
AnziIdpuUIaNsAnasassAlyiinsgideya

WTIUSUN AULNINNS MRS LUUNISANES19ETIA
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Wiagdld MUUAATLUUEIEAWINAU 4 AvLUY il

1.1 n1sAnAaas (Fluency) 1AN1SAAYT
Amouseanunsaldywn lauSunamnn saa57 wag
asaspidiu lisiulune 2 wifl Tusiuumeou
funnsng mnndimnautiarliazuuy uAfmeuRen
lngMvuAAIULENER 4 AZWUY

1.2 msAngangu (Flexibility) Jan1saa
Tunisaevauosdeantun1sallyn wiamaula
VANVANEUTZAN  GRENFINABULNALIY 9110
Aafitnuely Tannsaldould Tnefrunnziu
g9an 4 AU

1.3 n15AR315Y (Originality) SAn15An

Tunsmeuaussmeaniunsallymle lngniseenuuy

'
a

adsndlanundantuy ldgrdumnuAnuesnudy way

NaN1578

AnzRdBveaueran TITmuIngU s A

uANANeINANAREIILAN FeliiEAnAzuulnsTueg
fumnuivnsadfvesrinauiineeenluainsssuni
lngMvuAAIULENER 4 AZWUY
1.4 nsAnazldenase (Elaboration) in

N13ARluUsI8aELE8AlUNITNOUAUDIRBENIUNIT
Ty AnUsudss Anudas dufuseasBenvesiu
U Iﬁﬁﬂ?ﬂuﬁﬂiyiﬂjéﬂgﬁuLLﬁSﬁWlUI%US%IEJ"U‘Lﬂﬁ 1y
AMUUAATLUUEER 4 AZLUY

2. HaNSAUNYRINISARATATIAYREISE
agNaN13ETIIANNRATIUYRISEY AngITeL
tayaludinseiteyaidnunmlagnisasuiniig
wardAsilusinsaea auUseiiunsAnas9EssA
usiazdif

L2 ‘;j
NU

1. Han1sANBIAZLLUNTSARaTNaTSAYRSe TnglduuuinnisAnasneassd Aamnsei 12

M990 1 A IMTINAZLUUNIARAT19E5TA 2nwuUTANTsAnaseaTsAveiSey

UnEeu ATUUY
o o o o o oA
s damaeaatyan ?I'n:'m a:ul'auumsaiu ) ATULURRY g daulauu
UnEYU NeULNRLEA Sovay 11ATFIY
I o o ? (0/0)
(AW) 98ay 70 YIUNTYUY (s.D.)
ASARAS19ESIA 38 38 100.00 14.08 87.99 1.51

N5 1 WU IeNINTI AZLUUNITANASNETIAN IANNKUUTANISANAS19ETIAT0 S8 11U

TniSeu 38 AU WUNISeay 70 Andusasas 100.

00 (X =14.08, 5.D.=1.51) aganinunausinfnmunly fio

Savay 70 Y9 1UTNSUHIWNMG $a8aY 70 VDIATMULLAY

AN5197 2 ATLUUNSARAS9ASIALY 4 T

fiRnsAnad19dssA X fouaz s.D.
N5ARAEDY 3.92 98.03 0.27
nsANEAMEL 353 88.16 0.60
MsAR3EY 3.13 78.29 0.88
NsAnazldunaBe 3.50 87.50 0.60
%LLUULQ?%EJ (16 AZLLUL) 14.08 87.99 1.51
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INATF199 2 WU LIBWINLIRLL UL TUTISTAURIAL L UUNISANES19EIA TAgSeuiazuuunshn

a5nasIAasgaadiulIn Ao nsfnAaes Anluseeaz 98.03 (X=3.92, S.D.=0.27) d1Auseun Ae n13An
Bangu Aonusewaz 88.16 (X353, 5.0.=0.60) dvuneludn fie nsAnasidenase Anduiesay 87.50
(X =3.50, 5.0.=0.60) &viugavinefanisnsisu Andudesay 78.29 (X =3.13, 5.0.=0.88) F9n15ANa319d556

9 4 i TazuuuganiunaeiidmualiFesay 70 voInzLUULAL

NAATLUUNTANEIINATIATIAMNINAINNNTAIATIZALUSINSABA 91NNTdUNYaInIsAnaS19EssA
voufiFou nvandoadelud

1. fiinsAnaaas (Fluency) WunsAnmaneuseaniunsaldym Tildusuaunsinga uay

assUszdiuman lunan 2 wft dreaaunisailiom “Wialifieane WieliRadelildnmlndauiland

o o

e v lilaswudenniign nasin1sinun1sAnades Ae 4 Aneu wud Jiseudieligniownudssiiu
Aseuwihlaanniian 4 4o fie (1) §1eld@in 2 A welvlagudwdendnsa (2) delita 2 du elild
sUaumdes 7 3U (3) dreld@inlal 3 s iivelildsuanumaen 4 3U (@) andwvdeudysa 9 suil dreld@al

Y Y
4 inu e lvilasuamaeudna 4 U Snnudmeutioenign 2 Aweu fe (1) €1eliidn 2 Ay iielnldgudvaey

I03a (2) deldlin 2 A ielilasuaumden 7 53U dannd 5

q

A 5 asenaunisinelaan bl

2. fiAnsAndangu (Flexibility) Wunsnlunsnevausssioaaunsaidym fensmasdy
umaununndeuluiidmun foanunisel “ansenisernsidmunld TidnZoudanaunuems
Thulumudoulasiolud deuladt 1 “dufinndmedilifutssmuomsiadiauazindnay Sensoms
Tathsiinefeanusadeniutssmuld dosniswdsemn 2,000 Alawaae? sofu” naminisinunsAndaugu
fio AnUszuamvasdimeuld 4 nautuld wudt flsuamaunueimanudouldldedivainvans 1wy

e

1 v a{

Haud: Tvawnadeamvnuln Tudu (616 Keal) lanansiu: 91danyldly dhduduan szaznean (730 Keal)

<

fowfu: mamendulugin loaniu (620 Keal) Tauvisdu 1,966 Keal siofu

e

3. ifin3An3i38 (Originality) Wunsanlunisnevaussreaatunisallgmlneniseonuuy
Asifanuudaniv lddfunnuAnuesaudu uazuansnenneuAnsssun nantuntsaitiym “senuuy
sUAu9IN Tangram”  WtiniFeusenuuugueuludnuageinisdne 4 fivainuats lngléudiunes
Tangram 13 7 3 inqusin1ssunsAesit Ao Ameulsiidedfunguviosfunguiios 1 4o wut §Seu
oonuuugUauldvanuaevig Wy aufy Auueusny Aunszlan AuAuges AuBunss autuvBen
Ay Faamil 6

f 'yt X .72 €3

o a o « L,
AN 6 NANITAATLIU BBNLUU E‘Uﬂu?\]’]ﬂ Tangram 7 99U
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4. ifin13AnazIBunaae (Elaboration) Wun1sAnluseasidenlunisneuaussainanunisal
“U3uuss gunsanszuen” BidhiBeudaudas Jfudgauiiuiusoasiden “nsanszuenduiuy” fifmuali
fanuauysalansatnldUsylovdls naeinisiunmsfinazidenase fe INARLINLIY S18a8B8AYD
BrsuityvvEeveneenudnlsiognsnsuiu uasisvazBoniauysal wui fiFouudaildneaziden

Igauysal wu Nldvesqwdn 9, nseynoswdu, naesiuae, laul, Nlduuu

2. HaMIANYIRIUAINAATIUYEIG S ﬁﬁﬁia?ﬁu,'aﬂé'aumqnﬁsﬁﬂuifﬁnsfnauqﬁm AU

pouan¥ARIed fidaaSunisinai1eassd Bos adnAnadneassd Tulszaufnundii 3

nanFilasEideyanuAniuvesiiey Usingin fiFeulinnudniiudedundoung
madsusinsnauninieuaenndoais 3 du duiolud 1) fudemn wut domluaFeudnmaugin
(Metaverse) dauvivady g laen ame1a AMEeesNANe 9 Favim Feein Al feudaeu
fundsfiumestoyn Adefiold WerdensFoudvesFou 1wu AwliTalufiang, Tangram FasaUsaun
sUlsAdn, Msaiaguamasudnaaniulsidaln 24 fu, n1sa¥1eassdzuann Tangram 2) fude wui
nsudldvesieuresdindeuinsnauniin (Metaverse) ddaydnualluriosdou vaeal nilsde a1
Hudethetihnisidndeansauneasing o lutesSeuldie Javemd fanAudeng o fegandnuaula inAdw
aunatLuIINde 3) umsesnUUUANLNARLERSARIAR U BsrUsyneuluAwindesmensiieuiinga
ugie louA (1) aarunsalgm (2) uwnaaSeus (3) vieauifinisnsfinasneassa (4) unsdiewmae
(5) wiesilemallyan (6) msswilefuudtym (7) nsléy HrensedulsifBouiidusinlunsudtym
aelungy wanidsunuAnuiiu iansszauaeiielinnsAnaieassd suansauidmainaniunisal
i 9 1 \RansAnades Andameu ArdiEu wazAnaviBenase

NndeyaiatiinauardeyaiBsannmideyatnediu annsaasuléin dunedoumanisizous
Fnsnaugiinmuuinaeuansaiiad duaiunisanadieasse (3eq adlnAnai1eassd anunsaatuayunsaiig
BIARUIEAUBBEITEY LartudiduaiunishnaineassAveisey

anUs18NaN15IY

1. HANSANYIATUULNSARATNETTAYRIIS Y
ABsusedandouniensBeuiinsnaugiin s
LRouanIARIad fidaaiunisAnaiisassd 3ee
AdlNANA9ETIA WU HAAZUULNSANASETIAT
Irnnuuuinnisanasieasse lnennsiulangiuupa
Hudovaz 87.99 wasfiFouiaeusiuinamisosas
70 Andufewar 100.00 wansliiuinnisiseu
shedanadonmensGeusinsnaugiintsativayuy
n13AnadeassALazduduiienan1sAnyinisea
a¥sassafilianmsiieszilusinsnea ainnns
dunualgiseu wud geeuiannuaunsalunisie
a519a33Alu 4 3R Ae NsAnAGRY NSAREANEY N3

'
a

a a a a ::1' =1
ARILIN LLATNIIANATLDYNHDD VlUi’]ﬂQNﬁL“U‘L!‘N

o1aiflosnan nseenuuuLaianldedENg Y]
Jugu (D Theory)lunnesdusznauiinmuain Ao
1) anunsaldgn Tagerdenannisves Situated
Learning Environments (Oliver & Herrington, 2000)
Fiuudunauanmasdly 4 aouniseidym fe
AuliFafiag, nsAanaunugudivdsudniaain
Auliidaln 24 A, sonuuUFUANIIN Tangram,
wisAulandUgvlauysal issulaldiavas
(Avatar) w1ldunanrunisaldgniluionssu
danndeunensBouiinsnaugiin 2) undsSeud
looonuuulavaidenguinisussuiadnsaune
(Information Processing Theory) 984 Klausmeier

(1985) 1awA 1589 NISNALNUNANAAIAASHIE
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U 9, tnumuldTalvficaas n1sdne wlas Aumis
lneldld@nasnegy, Iveungideasaududes
299 Al ALABIVIAU AIIUMLNBYOL Tangram. ARAviei
nsasraunuunsiduisessnidudiuis 7 Ju
I ! A 1w
WUsgnaudunIngng ¢, anseunsniuselesunaiu
WeduasunisusziaasaumaLaziniiudaya
asluAudsEeeIVR I TEY YIENTLAUNITAR
wennsaulisIWu 3) MesufifinisnisAnad1eassed
WuiesjURnsiigasaduayunisinadisassa
Tagrun1sujiRnisia Faduussuiunisiivael
Y a 28 v a ¥ L3 LY dy
AseularnuasiNNIAnaseasse lngendenuguy
NANNIANES19ATIATO Guilford (1967) Uszneusg
nsAety 4 36 loun nsAnAnihutisiead “an”,
venUszlovivesioudy Wumye, N1smasdunaun,
n1slduseleviednedu, asnuiumaununeuds,
UITLNNVBIUDITIN, N1FANUBNNTOUIINTA 9 99,
N15UBIAIYUTNAINYAIEIINNINGBULTBITY,
MIagURBfndwes 4) giunistiemds Wunis
Prgdeisoulagnisuiauesviadaniuuifa
Naduayunisiseusuazn1sujuiiinisvesdiseu
rvatuanulidiseuldanunetenlunisiieus
pankuulnga RN Ul AR ARIaATIdnNYRY
Vygotsky (1978) 7aedn Hl3eudYIevenIsiaw
A ' . Y o a
YL38N31 Zone of proximal development a1UNLI8Y
agindn Zpd azdedlasunistiemdelunisiugi
wuanskazaduayunisysvauganialaygn
IPFWINFOUNNNTTIUIAUMEN OLES Mvsnzay
dutdniSeu lawd deddeyanisifenarsauine
an' A oA <, v A A
Avannuane 5) iasesdlevetyean Wunsldeiesdie
glunisasiennuiituianssueeniuy lngende
& v ! a ¢a o % )
MUgIWVas OLEs laun unassiudanineadesiu
anun1sadlleynn waziilew 6) nsTiudaiunnleym
p0NLUUlAYDIAENANN1T Social constructivism
@ a a o vy a 1% = = Yo v
JuamaduayulidSeulduaniuasuseudiugau
(Collaboration) LiteveesisisiaaunEi3euLa MITuilai
whdgymazatvayuligiSewianislasnses laun
nsuRn1siansAnaseassamelunsiativedva
7) nslay WuesruseneufionfauuiAnniselneia

madeyeyn vannsiugIu Situated Cognition Way
Situated Learning MAguunumMveIAjiaeusy
v A & P v | & Vo o o )
wdulay eegluanutiewiae ek uring nsu
A8 Faaennaosiuideves uany lyesu wavesann
A9LlARA (2566) NANYILIDINITHAIUINBDILS 8U
P a v a A A o
wElauasemumalulad Metaverse Naasuinue
St AlUlagasauNALUARISSEN 21 WU
v al = a o VY a a v
Wosuualioudss Metaverse yiligiseuiivinue
nstdmelulagansaumaegluseiuunn waziining
~ v a Ao v a = a Y]
fanelaveiounilseviossouaionass aglusedu
1INTan
INNUIFLNNE1ID19DIRINEIVIAY TANY
' ) av A < av AM va ' v
wana1eiuuITesesllne uideiladnisyaiu
ASANASIATIAIVIANAIANS BONLUUAILINADY
a Vo a ¥ Y al
MamMsiseuiinsnaugin waditunalulad VR
(Virtual Reality) Wiasedamandeuiaiou (Virtual
Environment) Mvibiiseumieudeseiniidnly
9 & A e & a va
agludn lan nilsilildlananuluase fiieuaninsg
fufduiusivdwindeunazingde o Neglulan
= dy v v al ¥ al % a 1
walouilld sensseusluriosioudnsnauniin wu
Voussueulesnnuiiiuiuauiivi vieuseu
wiasseus vieuseuluRnisAnaseassa Tu 4 Of
Y9NAVDINITIVY NANITIATIEAUINNTTU
fawIndeunNTsieuiinsnaugiin nudednrinves
A15398 AD N15ARSLSY AALLULLRABNITANAS9ATIA
ANIMNTR 1198E183LATIBRAMAD1ATBINIIN
MsnAadldiign 1 A tesiiulufnazesnuwuuddnils
WIENsARsSNTuSeudesdanuaiunsalunis
a¥auAnlnl 9 Auanesarnidu WunshaiEudu
Tuinanue ldfinnssaiuaindawiy Jedesldiian

mziagiaun nialsuseuldaisugnilinisin

[
o |

WATELANe819waLRY AENTEUIUNISTHARY

2D

=&
AU
4

ANSL5U A9ULATUNITAAUBNNTOU TIFAAABINU

= a

msfine 303 msfnadeassd: iRntuiowdoriaunld
¥04 u3ntl isawfing (2566) idoasufanisAniiay
ansaianld dedldsseziafindusgiaiisane
Jamasuiutgnilstaudtoiin aseuniiuarlsaou
funumddglunsdaaSulyiSeunanufnasiasse
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Yaduursnnudisa nanmsiasesilusinsmea
PNMIFUNEAIETEY WUl aunsavinlvdawndey
NINTSEUIINTNaUgIndLaTUNIARET19ATIA
Tu 4 96 Wrunudnnuue Wesunannmalulad
Metaverse mamqmmwmﬂm%uaﬁau (VR) @
avsiluasaasu (AR) Wuwmaluladiinaueannwinges

a % v o VY a Yal 1 1 a
nsseuiiuuldneu vibigiseulasiaiusinlunisin
a$10a55 nusegslanely dualumsiausmedioudedy
lunisiseusluvieauisudnsnaugie vinlvgSeu
fusadunialalunisiseuivnweluyadiva
AIEAINNNTEADID5U BId9AARBINUNITANEIVDY
Xu & Wang (2024), Zhang. (2024) AladAuny
HatdauanlunisiSeuslundnansvesgiseusie
Metaverse

2. NaNSANYIATUAIUANALUDILLTBUNUI
vV a a a @ 1% 1% N % dy
ssulianuAniuaenndatiy 3 A1 As 1) suiilon
2) 9uF 3) MUNITEBNKUY UTINNaLuil 81349
11970 luauLllon denndesiunannisueds Hannafin,
(1999) MinainfananniseonuuulagiiuLisliu
nsAnaLUNUY (Divergent Thinking) ALWaININEINT
AnuvaINvatY awYIeaiuayuNSTeusUoNlTeY

' < A a & A ¢ A& a a ¢ =
Ti19g10u Fedannselindg dedsiun sauluda
FoUuLA30919 TuA1Ude d@0AARDINURANAITUDY
Ericsson (1995) Ainamisvannisesnuuulagldinada
A9 9 leun Aslavate nsvignyInun 9nwsides
nwsvrunlng n1sUadula n19vinTeu NSy
oA LBLUUATAUVATIAEIT0 AUNITOBNWUU
#9AAROINUNANNITYBY JU1E TeLasey (2557)
IMANNISRNRUUAILIAADUNIINITITHUS
~ 12 Ao o [V ¢
fosausznoudidfy taun 1) aatunisaldym
2) wdaiSgusluvieaseudnsnaugiln 3) viesjuAnis

a o 12 ' a A
N13ANESINETIA 4) TIUNTHILWED 5) LATaelaN1e
Tayayn 6) nsTaudleoriuizeus 7) nslAv uavaenndes
Aun1sANEIUBY Al Yakin & Seraj (2023) wuin n1sla
walulagundsadaanenisidiuiiuvegiseu
FeanusndnalUgmadnsn1an1sseuiiaaivinis
A af Y a v = & a = Y
1 Auveaiseudnme daduldlufiamaieiuiu
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Abstract

This research aimed to: 1) study the actual state, expected state, and assess the priority needs
for enhancing digital technology and artificial intelligence competency; 2) develop a blended super-
vision model; and 3) study the effectiveness of the blended supervision model. The research and
development methodology were employed. The sample group consisted of 456 teachers obtained
through simple random sampling, 9 experts selected through purposive sampling, and 40 teachers
who participated in the model trial, selected by simple random sampling. The research instruments
included a questionnaire, an interview form, the blended supervision model, a knowledge test, a skills
and attributes assessment form, and a satisfaction questionnaire. Statistics used for quantitative data

analysis were mean, standard deviation, and the modified priority needs index (PNImo . Qualitative

)
data were analyzed using content analysis. Inferential statistics included the WiLcoxoiﬁT\i\atched—Pairs
Signed-Ranks test and the dependent t-test.

The research findings were as follows:

1) The actual state was at a moderate level ( X =3.422, S.D.=0.960), while the expected state
was at a high level ( X =4.162, 5.D.=0.873). The highest priority need was in the use of artificial intelligence
to support learning (PNI = 0.2673).

2) The developed blended supervision model consisted of 5 components: principles of the
model, objectives of the model, a support system for supervision and an online learning platform, a
supervision process (both on-site and online), and supervision outcomes.

3) After the supervision, the teachers’ knowledge scores were significantly higher than before
the supervision at the .05 level of statistical significance. The results of the skills assessment were at
a very good level (X = 2.665, S.0.=0.472). The results of the attributes assessment were significantly
higher than before the supervision at the .05 level. The teachers’ satisfaction with the supervision

model was at the highest level ( X = 4.642, S.D.=0.533).

Keyword: Blended Supervision, Teacher Capacity Building, Digital Technology, Artificial Inelligence
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1.3 msfnuusansnansliguuuunistine

WUUNANNEY

1) Uszwns eun agtauleaisidnso
Tasams ludsiadinnueaiuiimsanuussandne
anauas 1a 2 Un1s@nw 2567 911U 200 A

2) doene leun asfiavleasinsidrsan
Tnsens ludeimdrinaueniiuiinisineiuszan
Anwanauns we 2 Un1sAnw) 2567 91U 40 AY
lngnisduegeinelagisnisduaain (Simple Random

Sampling)

A5Aiiun1598

v
a Ya v

15398 1uASINEID

Y

WU (Research and Development) LWU4N1539800N

THLUULNUNITITOWAE

W 3 sz Toun
seezil 1 MsEnwIanInIduase anwi
AA i wazUsiiumnudainssndunedfunsasuas

s

aussauznsidimaluladfdiavas Uygrussfvg

dnfunmsdanisidous duliums dwieluil
Anwanmidusswazanmiiniands
Aeatunsiasuadsaussauzmsldinaluladniva
wazdeygruseAvgdmiunisianisisouivesasiu
Fifeddnauafiuiinsinuusvaufneanauns

LU 2
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iwsesefldlunsfusiunudeya
LUUgBUILAMLAATIULABIAY
an i duads anmitaeniafefunsaiuaiis
aussouznsitimalulagfdanasgyuy1Ussfvg
dmfumIdInnsiseuivesng
mMafusIuTndeya
aounuANNAnTiuYeIAgIABITY
anmiduads anmitaeniafedfunsaiuaiis
aussouznsitimalulagfdanasyy1Ussfvg
dwmfunisianisiseuivesas laglduuuasuaiy
soulal dasludsinneunuuasuaiudiuiu 456 Ay
Fafldruauannnindauvesnguiegiedildainnis
Analagldndnnisveseu (Yamane, 1973)
nMATIEveyA
TayaideUTuImaInuUUasUnIY
mmﬁ@LﬁuﬁuamgﬁmﬁuamwﬁLﬂm‘%q anitaans
Tdanads drudsauuuinigiu wazn1suseidiu
ANUADINITTNTURULUSUUS (PNI modified)
ToyaiBenanmanAnla1edn
T¥msinsziilom (Content Analysis)
spaeil 2 MefaNsULUUMSTMALUUNEHAY

o

Wiowasuadsaussauznsldinaluladidrauas e
UsgRvgdmiunisdanisiieus

2.1. Anwenansuazsnddefiieadeans
WangUuuuMsTmALuRalRauLie LS uasg
aussouznsitimalulagfdanasUyny1Ussfvg
dmSumsdnnisisens

2.2 dwannnsfneiluduil 1 wendis
sULuulngmrunedUsznauveuuuy Usenaume
wanns ngUseasA syuuatuauunsiing nszuiunis
Tme wadwsnnstina udrdavienansuseneuguiuy
loun dilemsiimea unanvlesunisiSeuzeeula ndngns
N15ANBUTN WUUNAABUABU-NEINITHNBUTH
WUUUsEuAUnYe wazwuuUssilusunuanyne

2.3 1 91e3UuuUN SWALUURALHA WIS
lonansUsyney Lausfldeivg S 5 Ay Lile
fasaasIvEe UL TuYTIuAuz InedSunn
waneguuuun1siinaliigine YSuvuindidnes

UFuusamsiliguAiesungesddsenauvesgiuuuli
nsyuBety

2.4 FadsnnBeiornay (Connoisseurship)
u HesUszaunmssnm dfnanuasiiuiinising
Uszaunwnanauas 1w 2 Wetudl 18 Tuaw 2567
5119187 09.00-12.00 u.

2.5 sliunsusulsagunuumumuug
susoiausuuzvesivsinandlasysuifisdon
TussdUszneud 3 RNl “szuvatuayu”
W “szuvaivatduayuuasunanrasunisious
ooular)” uaztiiuAuduuzilunsldnuumaniosy
madeudooulat wiousdeuastosia

weseslefldlunmside
1. wuudsgifiusnsgduuunisime
WUURALNEULaZLaNENTUTENDY
2. ena1susenaun1sduuun
5381882975y (Connoisseurship) wazI19FULUY
NSUWALUUNANHETY
mMafiusIvTudeya
iudoyananisnsiadeu Budu uay
SusesgUuuULazlena1sUTENou 1NAITENNUN
5&%&‘38’36{17@ (Connoisseurship)
nMyATIEveya
dwiuteyainunmldnnsinsen
il (Content Analysis) 91nN1SANYILENENTLAY
uideiifeIteswarnan sdunudsidervagy
(Connoisseurship)

speedl 3 nsAnwIUsEANSNAvDIFULUY

MsTmALUUNAL R LES LA aaNTTIuE AT lY

v

wialulagfdvawasdygyruseivgdmsunisdnnis
Seus

3.1 Usswduiudifieuatasagiiauls
WhsumsieSuasaussour nedagauladasidnsu
MsUH S1aTIAY 200 A uddnidenlasnsiuaann
Wieiihfumseusa $1uau 40 au esnildesnia
MauIUUTEI

3.2 Yguilmaaggidisiulasenisiugy
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3.3 AfumstmALUURaNHaULTTD
LATNATIIANTTOULAT TENTIUABUNUAIAN B9
danew 2567 uuseaniu 3 99 leun

P57 1 nsiFeudienuLes
wnannesun1sseuseaulal 91uIu 5 mhensiseus
lowd 1) nisetnfwagldanunalulagddva
2) msoonuuLLaraiIsioRasia 3) MadansiFeus

a

druunanwesuesulad 4) nslddaygiuszhv

No, BN,

Weatuanunsseus way 5) ssusTsudyguseiv

B

warAuUasasienidleiues

92371 2 MsoUTIAWFTRNT Ay
msfineusilusiedineusy TviuaniBsuteusa
fuiuglinuniseusuLazAMEINEINS

Y271 3 M3tlina AnaarUseiusa
Tneldsuuvumsasiiufiosdlufesiouvasagidnd
Tasans leUssiudmainuzuasdunudnue uay
Uszifiuaiiswelavesngiisiiesuiuunsiimeuuy
HALNAY

insesiiofltlunside

1. sUBUUN SEWALUURANREY
wnanesunsseuieeulall wazenaisuseneu

2. LUUnAdeUNaU-MasNSHNaUTY
ANUUTLUULEINAIRDU 4 falden 91U 40 U
doaz 1 AxlUY 73 40 Az A1 10C agsenin
0.80-1.00 ANANNYINBYTENIN 0.35-0.68 AEIUNR
Fuunsedongsening 0.38- 0.72 uazAANuTesiu
Fatu 0.86

3. wuuUssiduguyinee Snvee
Juwuunnesidiuusyanaan (Rating Scale) dA1 10C
agsening 0.80-1.00 lneuusszivvewinugaeanduy
3 seu InedlinauinisudanadiadessAuitnuy il
1.00-1.66 szAumeld 1.67-2.33 s¥6UR 2.34-3.00
JEAUALN

4. wuuUsiunuAMan YU
anwaiuluuinaduUssanual (Rating Scale)
A1 10C 8g5¥1i19 0.80-1.00 lABKUITEIUVDY
Audnwazoanilu 5 szau lasfiinasinisulana
Aade il 1.00-1.50 syduliontian 1.15-25 sedutien

2.51-3.50 szAuUIUNae 3.51-4.50 sEAUNIN 4.51
~5.00 sEAUIINTIR

5. wuuUszumuisnelaves
AgiitivegunuuNslmaALUUNaLHaY Anvazdy
WUUHAsIEINUTEIMAN (Rating Scale) 31A1 10C ag
521379 0.80-1.00 lalusszAuvaIAuianels
senlu 5 seeu Tnefinarnsulanadiade fil
1.00-1.50 sefutioniign 1.15-2.50 sesution 2.51
-3.50 sgautIunas 3.51-4.50 s2AUNIN 4.51-5.00
sefuanniign

mMaAuTIuTIdoya

WusuTndeyaannisaniu

mﬂmwﬁazﬂmﬂy’ﬁaz@L%QU%mmLLaz@mmw
NTIATIERTBYS

1. ApszilSeuiisunzuuu
\agveLuUnasuouLardansime Tagldnas
NAFOUNNANALUUTUNITNUATN (Nonparametric
Statistics) nsiznveyalagld Wilcoxon Signed-
Ranks Test i3 ngidoindoyaunsrsaoy
NILANULAUUVUNAVDIAZUUUN TGO UNDULAZ AR
n3twelaeds Nonparametric Shapiro-Wilk Test
wuIAtedIAyvesAzuUAaUNITIWMALANLNAY
.00 wazgAmtivdAgoInzulAounNTiva Ay
02 Fafouninsyiutaddafiseau .05 uansliidiuii
Foyasinsuanuasuuuliundfiszdutodfyiiseiu
05 Felilulumudonnandosfuvenisldadn

AIdednitayauiiasieieiuaia

Y

WUUNISLUATN
WUUTIUNS RSN

2. AATIERNANRUVUTEIY
duinuzvesng Tngldadfniugiu éun Aiede way
dnudeauunnsgiu

3. JATemSeuliisunsiuy
\RdpveuUUYTTIiuaNTTIUE AUAMEN AL YDA
TneldnsiSsuiiisuazuuuadevosgadnvauzieu
wazudintstimalaenisly t-test (Dependent)
o ngideidoyamnanaaeumsuanuasiuulnd
YadAzLUUNSUsSEuAMAN vl NaULAT NAIN TN
1n835 Nonparametric Shapiro-Wilk Test Wui1 @1
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v o w 1

YodFuanzuuunaunIsiva dawindu 22 ey  sadulumudennadiesdurasadfnuunisiumsn

o

Adeddgvesaviuuneunsiling davindu .37 4. Ansgvianuiianelavesns

FannnirszdutdedAgiszau .05 wanslimiiudr  Afeguuuunsiivawuunaunany Ingldadfinugiu
JoyaiinsuanuaswuuUnanseAutludfynsedu .05 laud Aade uagdrulsauuinnsgiu

NAN1578

1. wansfnwanmiiiugie anmiiaanis uazanudosnsiuduindunmsaiuaisaussaugnsly
walulagadvauardyyuseivglunisdanisseu; luamsin wuh anmidusiaienfunisasuasna
aussauznsldmalulagfdvianaz Yy rusehvgdmivnisdnnisseus Tunmsin egdlusziudiunans
duanmilaands eglusziuinn wagardvildvuanudeansindufeiumaaiuaiaussaugansly
walulagfdiawas Uy useivgdmiunsdanisiseus éf’mmﬂ%ﬂmmwﬂss%ﬁﬁaaﬁuayumiL'%Wi
finzuuugean uanafamsnedl 1

M15197 1 Aede dudosuunnsgiu vosan niiiluade anmiinanda wazanudesnisdndudeaiv
nsiasuaieanssauznsidmalulagfdviauas Jyauseivglunisdnnisseus

o AAUANY
Ay annilduads (n=456) anniinande (n=456) foems
Modified .
Uy
X S.D. wuana X S.D. ulana
1. prunsdndeaylganu 3.795 0.822 110 4.350 0.699 170 0.1462 5
wmaluladfdva
2. MUATORALUULATHRILY  3.366 0974  Ywnaw 4157 0.892 10 0.2348 3
domsaeunisha
3. MUMIIANITSIUIHY 3.302 0956  Umnane  4.098 0.889 Gl 0.2411 2
unanasuooulal
4. sunslilyavsehvg 3.181 0995  Ymunaw  4.032 0.958 1 0.2673 1
WeaiuayumsGeus
5. AMUTSUTITULATAI 3.466 0.93 Junane  4.176 0.871 1A 0.2049 il
Uapndeyenana
39U 3.422 0.960 Jrunay  4.162 0.873 un 0.2163

1nA15197 1 Ananawanisdnsianmiidueie anmitaiands wazaudesnissuduiety
nsweuaivaussaugnsidmalulagfidviawas ey useivgdmsunisdnnisseus lunmsw wui

anmiduriuferiumaaduaianssougnisldinaluladfidvauar Vg wssAvgdmiunsdanis
Boud Tunsw eglusefuviunans TneAedegegn 3 dvuusn leun sunsidhdauasldaumelulad
Advia agluszAunn sesaunlaun AuasessIukazAUaandeeRdvia aglussauliunans uagaunis
ponuuULaTimuNAeMIaouAda aeflustfuiunans awdu anwitaeawds lunwsiwegluseduann
TnoAadogean 3 duusn loud sumsiduedddnumaluladidva egluseduun futdesssunay

ANuUaenfun1e@dTia aglusedunin wagdunisesniuuLazimuIden1saeusdvia aglusziuuin
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Hyguseivgdmiunsdnnistous deRasandusedu nui sunsldtyyrdssiviifeativayy
nsisews dazuuugegn sesawnloun aunsianseudiuunanesuesulatl wavsunisesniuuuae
Wiaundensaeunavia puddy

2. namsimugURUUMsTmALUUNaIRauLilelas a1 sanssour nsldmaluladAdviauay
JyyruseAwgdniunisdnnisiseus wuin gﬂLLUUmsﬁmmmuwammuﬁﬁwmﬁuﬂixﬂauﬁw
5 aaAUsznou loun wanN1svessULUY TnqusratAvesguluy seuuatuayunsIvARUUNELINEULAY
unanesumsFoudeaulay nsvuaunisTmanuunaEaTy Ussnoudas 6 dusou Idu 1) msfinwanimitaly
wagmsUsziuanudion1sindy 2) myvauaunisiimea 3) msliauiieunisiive 4) mslmawuunaunay
wiasenilu 3 sver ldun nisdeudienues n1seusulsufifins nistmafaniuwazUssidung
5) msUszilusa ua 6) MaUFulsauaiannaNuSuazinuzetsranles uay nadwsmstive uanafenmd 1

Ha"nn1sua\)§U||uu

v -y y R
WWumsdaasuagliiauanssouglusnumalulagfidva
uavlyaysyAvgiunszuIumsivaLuUnEINEY
Twuunwuntuazesulad fnsiseusmenuesihuunaniesy

saulal Mmsufufasdlaeniseusu@alufinig waznisli
FolaupuulTiaILHoRALIANNINNITIANSISBUFUUUNANNATY

SagustavAyavgUuu

& a v, 3 Saa o a s o o o = v
Wislasuaisaussougmsliwalulagidvauasdyanuszivg dmiunisianistoui
vaspgludsindninnuwaiuiinsfnyiussaudnuanauns we 2
Tuduanug (Knowledges) vinwe (Skills) uazAnenuniz (Attributes)

stuvaluaIMsaNALaULENUIAaIWaOWaSUMsiSousoaulal

nstusuNISUINANVULAULETU (SPIBER Model)

nIsUsuUsvazweuun nmisAnwianIwnolu
ADILUSHSNNUE naznIsUstiiuAdIUAaaYNS
agfvciaitiov @ € oulu

Refinement Study of General Conditions
l and Needs Assessment

LN

nisUstibuwa MSNVIILU
Evaluation EX y MSUINFI
Planning

naIsuInAIlVUUaUWaEIu (2 )3 ) nIsTRADWSNauUNSTINA
Blended Supervision Informing
szezit 1 nnFeuidasaues (Online)
szurdt 2 nisausuBaUiinis (Face to Face)
52zl 3 nistina AnnuuazUssidiuna (Blended)

A9 1 JULUUNsTnakuUNaNHa S IaisEnssauensiimalulagfdviawas Uy useAvgdamsu
nsiansieus vesrsludaindinauaiuinisnyissaufnwianauns we 2 (SPIBER Model)

3, waﬂﬁﬁﬂmﬂizﬁw%wammmﬂﬁgﬂLLUUmsﬁmmwumammmﬁaLﬁ%ua%ﬁaamiausmﬂ%’mﬂiuiag
AviauazUeyeyseAvgdmiunsdanisiseus

3.1 mammﬂ%‘wLﬁa‘umLLuma?iaJé’mmmiﬁmﬁumﬂﬁmﬂuia%%ﬁaLLas‘fJfgmUizﬁwiﬁm%’u

N133AN19LS8U3 °U@Qﬂgiuﬁlﬂﬁﬂﬁ’]ﬁﬂ\‘i’]uL‘Um“ﬁuﬁﬂ’]iﬁmﬂﬂixﬂ:ﬂﬁﬂ‘@’]ﬁﬂﬁﬂﬂi LR 2 NOULAYRAY
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@

n1stilne wudn asezuuwadludiuanuigunddasunisiinaegraddeddgynisadiinsedu .05

bbed

o ‘sl
PIANATITNN 2

M13199 2 nan1slSeuiisuariulaisiuauiingiumsldnalulagidviaway Uy Useivg

d1miun13danisiseusvesas neunazndin1siline lagld Wilcoxon Signed- Ranks Test

< . .
Sudnuns ASLUULAN % Wilcoxon Signed- Ranks Test
NNAEHDU 4 v (o) S.D.
o3 (A (AzUU) z Sig
ABUASHLNA a0 a0 25.95 3.66
551* .00
WHINITUNA a0 a0 32.10 2.00

* fdedAgyiiszeau .05

Ay

UD

93197 2 uaesliiuiagilasunstimanuunaurauieEiuas vanssouedasuuuadeimuanuiine

nsldmalulagadvianas Uayanussivgndsnisimegandineunisi

aa o

3.2 Han1s5usesiuAuinwen1simnaluladfdvianay

anglunmTINeglusEAuALIN LAAIRINITIeN 3

a

Uyausshv

[

o«

o

WA pgslidudANszay .05

@ [

gamTuNIsIANITITeus

A1319% 3 Aede wardulsauuiinsgureimsussliunuineenisldmalulagfidviauasdyuiUsshivg

dmfumsdnnisiseuiveng

(AzwuULAL 3.00)

n =40
s1ensUsziiy X SD. AURUY

1. aunsoldgunsalidiia (reufiawes, uiiuide, aunivliy, ansniil) Lﬁams%’mmiﬁauﬁ 2.850 0.362 fun
2. mmmLsﬁﬁﬁumaiﬁmu,azLma‘ﬁaﬂﬂaaaulaﬂLﬁaaﬁUaqumiﬁmmiﬁauiﬂﬁaau 2.750 0.439 funn
3. amnsolilusunsupsuitamesitugiu (Wu MS Office, Google Docs) lfatsndasunda 2.600 0.496 funn
a. annsaldszuuuimsiansteyatnFouiussuuasaumaionnsianisdous 2.700 0.464 fun
5. mmmLﬁl‘u{]mmmqmﬂﬁmﬁmﬁulﬁmﬁuqﬂniﬁﬁa%ﬁmmmaﬂwﬁm%u 2.684 0.471 flun
6. vnuanusaasdenisaeuseulal iwu 3ale inud vedulninsiin 2.632 0.489 flunn
7. uananselfiaiesiionanuuu W Canva, PowerPoint Tumsassdenisaey 2.650 0.483 flun
8. viuanunsneenuuuAenssuild deddviaiitoaiuayunisBeuivestingou 2.550 0.504 fsn
9. vhummsaﬁwmLiﬁamwSauﬁiaﬁumﬂ’%aui{uuu Interactive 2.800 0.405 fun
10. viuannsaldiadesileadauuuiindineaulat] Wu Google Form, Kahoot, Quizizz \usu 2.700 0.464 flunn
11. vimuanunsald Google Classroom, Microsoft Teams %3 LMS Tun1sdnnisiSeus 2.650 0.483 fun
12, IMUENNTONDUNINENU ATI9U Laglidatausiusriusyuuosulal 2737 0.446 fun
13, viwannsaldiaiesiioussyuooulatl Wu Zoom n3e Google Meet 2.650 0.483 fiun
14. yinanunsaeeniuunISeudiuunauna1u (Blended Leaming) 2.600 0.496 AN
15. vhugnansaldunasvlesuseuladlunisinauanuimintvestinSeu 2.550 0.504 fun
16. viruenunsa ity useivg (Uyauszivg) wu ChatGPT, Gemini, Deep Seek 2.725 0.452 flunn
Wi Grammarly ietaglunsasanuuasliiiuugii

17. viwananseliilygusviug Ggarvseiug) Sanesinadugms 2.550 0.504 funn
vosnBouiieusuuumsinnisGeus

18. viuenunsaaeuineuliliUyyUsshivg Uualsshvg) 2.700 0.464 flunn
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n =40
185Uy X D AUNUY
19. inuannsalityaussing Dygruseiug) ileairstoaouniouvuiiniiaiinseiy 2.625 0.490 funn

ANEINITaRITnEE

20. viuanansaltiaseatle Yy usehuvg wWietieoanwuuianssunisiseunisaou 2.600 0.496 funn

9 2.665 0.472 fun

aa o

NaNTN 3 wandbiiuinasinanisussfuinuineifedtunisidnalulagfiviawas Uy Usehivg
dmfumsdnnisiseuivesag eglusedudunn lnenanisussilusuinuenilaadegengn 3 dduusn loun

Y 9

anunsaldounsalidvia (reuiumes, uwiude, aunsvlny, aunsniil) ensdnnsdens inuausaimw
Wemuniseuiseaiunsiieuduuy Interactive wazanunsadnfisdumesidauaruwasdoyasaulaiiiie
atuauun1sIANISISEusNTARY AUA1RU

aa v

3.3 nanswWisuiisunskuuedemuauaneaeiieInunsidvealulagfidnatasdyausehivg

Y

dmfumsdnnisiseuivesag nuhmdinsimansiiaziuunsussuiunadnuargandifunisime ag

)

HldAgyiTeavu .05 LanIRIn1T199 4

£% 4

M990 4 wansiSeuiisuasiunedssnuaudnuaneiunsidinalulagfidviauas Ueyanuseivg

43

é’m%’umﬁmﬂm‘%auiﬁuaadauuawé’amiﬁmm

. v o o ATWUULAY
- MUIUHIITU -
n1sUsELluY o X S.D. df t Sig
n1senausy (AY)
(AZLLUY)
ADUATHULYNA 40 50 29.00 2.051
39 46.693* .000
WAINTHNA 40 50 45.90 0.871

Ao =

* fdpdAgyiszeu .05

aa v

NeNsNT 4 LLamWLﬁudmgﬁ%LLuuLaﬁlaé’m@mé’ﬂwmLﬁ'mﬁ‘umﬂ%lmiuia%waLLaz{JQJQp
UsgivgdmiunsiansBouindensimagsnitnounsime egadideddniiszdv 05

3.4 nansUsziuanuiiemelavesasiiiiresunuumsimAuuuRa R ULp AR IS Eus UL
HeluladidviauasUyyussivgdmiunsinmaBouivesa lunmsmeglussiuinniign uansdsnsadi 5
A5190 5 Aeds wazdudsuuunmsgiuvesaufisnelavesasiitliesunuumsimaLuuNaLNaY

daleRuasvanssaugmsldvalulagfidviawasdyaUssivgdmsunsdamsitouivesns

s1emsUseidiu FZAUAMUMIEEN (n=40)

X SD. wlawa
fruitlomn
1. Lﬁ@m‘uaﬂmiiwaamﬂﬁaﬂﬁummﬁaamimamg 4.625 0.540 wniign
2. iilomasourquanssougsumaluladitvauay Jeyauseivg 4.600 0.496 wniige
3. Avnssunsiwalianumainvansuazitaul 4.800 0.405 wniign
fugduuuuaznisiEue
5. fianufmnuasnsauazauiBeivigamnziu 4.575 0.594 wniign
6. finwrlunisinenenwaresuiglitaa 4.675 0.572 wniign
7. fnedfiAuas i Uinuideiauuasaiassauring 4.650 0.483 innfian
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8. Walemdlinguansarudniiuniednonunazneudeaidovsodoiaueuusliogiednou 4.775 0.480 wnfige
AMuUUIRANIALAYY
9. sUwuumstimaiaudairu Whlade 4.700 0.464 wniign
10. funsunsfimadiddumngauuasniussuy 4.600 0.632 wniign
11, msfimadosenisuanidsuFouisewinng 4.725 0.544 wniign
12. szggnatunstivaiianumsngay 4.625 0.490 wnfige
frunadwsuazysslevidlésu
13, msfimadanalinganunsainnuinnnisimeldlilunisdanisdeuilaas 4775 0.423 wniign
14. mMstimmdwaliviruaafiadenslivaluladuay Jayanuseiug lunisaeu 4.575 0.594 wniign
15. nsflmadaabidanswaurineenslifdvaues Jyaivsyivg vensedraiulidn 4.450 0.714 1A
16. mslimatisaaussgdalumsiannmuesvesngetisroliios 4.625 0.705 wnfige
et 4.642 0.533 mnnign

il

NM15199 5 Tuansinadoiardinlssuunnsguvenufiinelaresnsiidesuiuunsiimanuy
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Abstract

This research aimed to (1) develop a Visual Image Communication Program to support daily
living skills (ADLs) in individuals with autism, (2) examine the outcomes of using the program on the
development of such skills, and (3) study the satisfaction of individuals with autism toward the
Visual Image Communication Program. The participants were five individuals with autism, aged between
5 and 10 years, selected through purposive sampling. The research instruments included (1) the
Visual Image Communication Program, (2) an A-B-A design implementation plan, (3) a daily living skills
(ADLs) observation checklist, and (4) a satisfaction questionnaire. The statistical methods used were
mean, percentage, and standard deviation.

The research findings revealed that

1) the developed Visual Image Communication Program was rated at the highest level of
appropriateness (X=4.86)

2) the participants showed improved performance in daily living skills (ADLs) across the
three phases of the A-B-A design. The baseline phase (Al) showed a moderate level of ability
(X=1.80), the intervention phase (B) showed a favorable level (X=3.80), and the post-intervention
phase (A2) showed an excellent level (X=4.50)

3) The participants demonstrated a high level of satisfaction with the Visual Image

Communication Program (X=4.38).

Keyword: Daily Living Skills, Autistic, Visual Image Communication Program




11575 inmlufadnad o snsdnm
AUANEIEART WG TTNE LT AT

i 8 auuii 27 nSngImu-riug1sy 2568

UNUI

NIV UYQRNITANYILAIVIA W.A. 2542

o A

LLﬁlmLﬁuLam (QUUN 3) W.A. 2553 11951 10 1590

n1sAnwidesinliyanaidnsuazlentaianeniy

1%
[

lun1ssunis@nwduiugiulivesnindvasslngg

e

doadnliegrsifaaziiquam nsAnwndmiy
Aufin1g vieyaradslimuunnsomesienie nla
aftlaygy1 o15ual dsaw nsdeasuazmsiFoud vie
nunann Sresdnliyanadenaniidnsuazlenia
I#¥unsfine duitugiudausiusnide videnuaay
finslaglidednlddne wasliyanadenanifidans
I9i3uass s uaznn do UINT wagAITIBIMED
dulavensfnuinamdninasinagisnisidinun
lungnsgnsalasailafeninuaiunsavesynna
(W30 RNITANYILAIYIF, 2553) AUNNIT
A1UNTARNUINITNNNMIANYIANUAN Y TEULLAY
sUwuunsiine lednilsdsnnuaninse anvaula
AUnLA LLazmmﬁmmsﬁi’wLﬂuﬁLﬂwmaaqﬂﬂaﬁu
Igsunsfinuiifinasgu uazUssiunanmamsiing
iamﬁgamﬁwé’mqmmzmumiL%'auif nMsnAdaUy
MaMsAnTiszaudenadosiuaILgoInis
JnduiivavaasaufinisunazUszinnuazyana
(wyzsriygAn1sinnsAnwdmsuauninig, 2551)
yarasefiaAniluyanaiiinnuinunives
JYUUNTYINUYDIALBIU N TUAINARDANUUNNTBY
nefun fudeen Lo fEuiusnadenuid
Jod1inaungfngsy wisauaulagidaaniy
Bodadomils neanuAnundtudunuldieuoiy
30 e (Usgniansgnsdnuisnis e fmun
UTHNMUAEVANNATIVRIAURNTNNSANYI, 2552)
daaliiFousladinindnialy Taslaniznisda
\9aT19a39A N33 wazn1silauns Beuslds
INVBRTE W3 nszAnluninainninnie
waglsiidrladoyaiidudivdede wionvudians
Fensldnm3aduiBisous Mmnzaniuyaraynna
sofiafnluimuinisvrindmiuiineadiadin
auuInthnueiiue (dn dvusiidnng, 2545)

nnsdrsvan mymdagduresyana
poltafnAudn1sAnwfivayY WwansAnw 5 Janin
gnssauys wudl yemaseniainldaunsatiemde
nuieslumsufoifatasuses fufiugumsdueng q
14 @0 1) Hagmnsguaguonsy maetuth uuseilu
d1efle aamth 2) Jyminisguanuiesnou wag
i mstuaedaanie 93915y 3) Jaymnisusianig
nsnen mMadAekarnIun 4) Jymnsutsenu
pnsensldile THou uaznsuthanudan
Tngaudn1sfnuiiiay lwansfnw 5 Jainanssays
flunuimuihiidauazduady aduayunisn
‘Lué’wnguéu‘%mﬁwmﬁaswzLLﬁﬂL‘%ﬁJ (Early
Intervention: El) wagta3eununsauvesnuinig
lagldndngasnisimuiiinuven1sanseindmsu
Hi5ou Almnudosnssndufies gudnsinufim
WAN1SANYY 5 Faningnssays WnsAnsy 2567
Anualaseasanangasliin1sdanisiseuiniy
4 aszn1siiens uasvinwednduimwaneanuding
Tumsdaesuwasiaunlviuaraesfiafnliideuause
Tumsthewmdonuies adiamunmdindt (quémsing
Ay LWANSANY 5 Janinanssays, 2567)

nsimuIinwen1sasBind miugiseu
Aflaudesnissuduiiiay nioyanasefiadn
firudidny esannisiinaninsatiemdonies
Tunsufoaatnsusediuldifu inazannsad
waziilanisguaguennisvasnuleslaeglumugey
AU AR Tasszdrfuitugulddenuies
TdurisuuauINMIzaATauaTI uardwasamuIN1g
IEUg9Ns onsuel e wazadlugn Fedau
\Feuleafuuardmasevinuzdulusunan (@inuims
NUNIANWINLAY, 2552) %ﬂﬁﬂwzﬁugmﬁﬂmm%u
Aot laun Mstewdenueduiainsussdniu
W Wvion ussnne wasFutsemueng feuu
Hadvddnyiduadumnugilslusueuaznisegs
ludspuognalinnugy (@a1dusivuga, 2545)



Vol. B No. 27 July-September 2025

Jdournal of Educotionol Technology ond Communicotions
Foculty of Education Mohosarokhom  University

Uagtuanunvthaumalulagidniunum
TutinUszdniu TudunisAnwinisuiaaunnang
sumallaBunuszgndld ostmunnsdnnisng
LagLiuyuanssaugAunsiountsaoul v
UszdnSnn masmauidunisvenelonianisnsinm
dmivyanasediain Iilensvausiienisiious
Pruwaslunsaiuiinuszdniu wastinenszau
A NEARFAB 9T TWsunsunsdeans Visual image
awursagasliyanaseiiainidifaynndtuila
agavaIn uadiu fegeanuauls uwavaiuise
numuldnasanat Fadumsuszgndliidulusunss
Hwasulnglisunmuaniasulunisdeans ilesan
yarasefiadniluudliufiazSouilifninieldde
Aduguan videveandaunudeninuviedivisde
iielviyanasefiainldiinnisiFeus msend was
mwﬁﬁ’amuLwiaz%umauﬁuaaﬁamm lneilanua
N13sEu3NIUN N TN ndydnuel AuTuno
YBINATINTTIUIHIUNITUEY NISITEeAwUTUAN
TensnsIzsien (Task Analysis) TdudSnsaeu
fimnzaufuiinifianusoansiiay vieynnaseiiadin
Faiinsnaunuegneiiivang wazuushanssudu
fumeudey 9 mﬂ%umauLLsﬂiﬂau%umuqmﬁw was
Souslumudduiuneuiiazduneuauyanasediain
annsavlddsa (numssas duanssal, 2559)

nanINdgyninasAudIAyUIinye
M3mssTindmiugiGounianudesnssuduiim
sieyaraeafiafniuaanuy audla uagaany
annsatunsuf iRt TnsUszaTulamenues use
luanunsadismdenueslunisvinnainsuszariula
dawalviyprneeiiafnsensen1stiemieNgunaATes
Wity waza1naufnavimamelulad i 1an
flunumdsgnadunsanwuasduedesdioddy
TumsduaSuaLITIaUEAUAI 9 oeg19dUsEANEA W
Wedaldwaunlusunsunisdeans Visual image

Wedaasuauaunsalun1sufianeinsusediu

ey

D

voyAAaveiian eliAinnsiseus wazn1sandd

o w

memuadld egslifidedinauduaug anudile

a vaa o

waranu1sau iRt Tnsusedniularienuiesedis
winngan TUsgdAnSan wazaunsaegsiuniugou
ludnuldograunfiay

2

nnUsEaeAn1sIY

=

1. Wenaunlusunsunsdeans Visual image

lunsujiRnaTnsusedriuveynnaoeiiadn

=

2. WileAnwwaveslusunsunsdeans Visual
image AfsiomuannsalunmsuftRnatasusedriu
VBIUARABDVIERN

3. WeAnwmnufiselavesypnaseiianiil
siaiﬂnmsums?%ams Visual image

YBULUANISAIVY

1. nguidmng fo yaradilaiunisidads
Nnnunmdduyaraseiiafnfifiotyszitg 5 -10
Isnlagnisidenuuuianzas angunasesithyana
sefiaini1iuuinslugudnms@nuniivey wansfinw 5
Jardingnssays 91w 5 Al eediinadinisdniden
nauimng fail

1.1 yanasefiadnfinudamuinainug
audle waznisasilefuAAsafunisgua
guountly Msduaie MIuANTY WagnIsulsEMUe g
Tunsvifednsusedriuvemues viselianunsatiewde
autedtunM v insUsedriula

1.2 nnsdanalazantuinngAngsy
yanaoefiain Tasfidedunivainguszditunay
AUNATEIVRIFISIUYARGDBTIARN

1.3 liduyerafinsdou viedanufinisdy
eptoeld

1.4 yanasefianfianunsaiiniaule
MABATEYLLINIVDITYHENITINY

2. fuUs

2.1 fuusdu fe lUsunsun1saeans
Visual image

2.2 fudsnnu Ae

19

2.2.1 muanunsatun1sufianaing



11575 inmlufadnad o snsdnm
AUANEIEART WG TTNE LT AT

i 8 auuii 27 nSngImu-riug1sy 2568

Usginiu
2.2.2 Auitswelavesyanaseiiafniisl
sonsldlusunsunisdeans Visual image
3. fenudnsianie
3.1 MsUURRTnsUsed1iu vuneds
nsUfoRmuiduiiuguinuses fuiigosindy
Uszdmndu diesnwnguamuazendued auuniide
yosuyuivluusznouse 4 sy 12 Aanssy Tun
Fufl 1 dugueunste Ifud fanssumsenuth
Aanssunsulseity Aanssunsdimi wagfanssy
nsanadle
fudl 2 shunsdudne 16ud Anssunisane
Taany uLagianTsunsanegaNse
Fudi 3 srunnsusiane lsuA Aanssunisoen
nsanandedn AanssunsneAnIsaINNINNg 19380
LaAINTIUNITNBANTTAIUTOUIN
Faudl 4 Frunsfudszmuems/muth
laun Aanssunisfudsemueimsmeiis Aanssy
nsulsEmue ety wasAanssunisiu
U
3.2 yanaoefiain vaned yarailldy
nsitadeanunndinduyanasediain fdeny
51319 5-10 ¥ lawdeanuadaslanngunases
fhyarasefiaanidrzuuinislugudnsinuiivey
Wwansfnn 5 dwfagnssay’ Avinnned amndila
wazIaAENTaUURAYInsUTEI Iulunsgua
Anuarenaueundisvesnuedliogamunzay
mutumeuresnsiAvnTUss uieaues vie
laannsaiewmdenueslunisvifainsusedniu
lugmunisguaguennde nMsdudie NMsudinig uay
nssulsEmMuUR IS
3.3 TWsunsumsieans Visual image mianefia

Avaov o

TWswnsungideiauauluguuuuivled http/

Y
=

vimg.top Fslusunsuazuanslimiunindunou

a vaa o

nsUJURAITRsUsEETL ddnwandugunin wie

(% (% L4

Anddnwalusgnauides n1siseedsuguan

laen133AsIeiy wisfanssududunsugey
Mnuneuwsnivistuneuaniing ieliiynnaeediasin

Sougnudifuiuneumeiieinsussdiu Ussnaulusae
4 $u 12 AanT
F/ANUUNTINY
1. 351 08UT009Y

n93eadailifunsideuuuimaaes
(Quasi-experimental Research) aiuN157Aa94
wuunguLAed Tneldsunun Single Subject Design
Uy A-B-A Design

2. Fumeumsite

2.1 SumIeunis Usrauiugeuiens
AUINISANWITILAY LWANISANYY 5 TIIngNITaNys
udanauzagsAnuAwAUoRusmiy wazids
funases Fuanieafunisdanisidouifiefanssu
nsiBeuntsasusielysunsunnsieans Visual image
Tunsdamsseusuagyihnsdunanas duiinn1suon
Aatnsuszartulaglduuudanmiieyseifiuainy
ansalunsufuRfaTnsuseiniu

2.2 Sugndumsdafanssu nsdaRanssu
ns3eunisasulae 1dlusunsunisdeans Visual
image AnUfjtAmutunounisyiainsuszsiu
Tnefidouaziunasendugiindeuflavfoanatns
Uszdumuund saviua 4 f1u 12 Aanssu

2.3 dun1stauazUssifiuna waeni

v

Aiseuldviianssunsseunisaeulasldlusunsy
An5i0ans Visual image faanmhnsdanauaztudin
MsUftRRensUsEd ulnelduuudanaiiouseiiu
ANUasatuNsUSURRTnsUsEI L wazyiSeu
uuuUszdiuanuiianela
3. iedodlofilflumside

3.1 TUsunsunIsdeans Visual image
laggIT8ANYINTEUIUNITEDNLUUAIUNANNTTYDY
ADDIE Model (9 afindnss, 2567) fsil 1) ns

a 6

WA (Analysis) Anwvangms uazlonansiEITas
Anspindngns Aiesizdident nuniuenas
Adedesiuyarasetiain mavhAviasusysiiu uay
drsanmlgymnsujianainsdszdniuvesynna

pofiainanAFUTEIITULaYUNATE 2) N150BNLUY
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(Design) UNITIUURNIIU LaZDINLUUTRTAIN
Usgneudeansanuminelunsiiesdifusuaimn
1MgN1TIATIERU (Task Analysis) ASHUSAINTTY
Duduneudesuaniseazideniidoiauy waznisin
93AUSENOUTRINN evananuarnsaiua L duase
Mvuakausyliiaumiizanlun1I19umie
Y9909AUITNOU NUIDRANAIBIN LHBIUTIENY
mndanudaa wagnsldnueenuuuenumng
a6 Tnen1simuaingussasdnisteus mvue
voulan s nausiden wazdnidomilana
msleseiSeuiosudnausrofidemaiuion
$1urn 5 5w Tagldans 10C ilovihnsnsaaaey
Anudenndessemiteniugauszasdniaieus
AagNes ilsssadailevn wui Aiadsegsiing
0.60-1.00 Fuludrfisousuld 3) nrsWaun
(Development) Waulusunsunisdeans Visual
image Tagidonlusunsy wu TUsunsu Adobe Photoshop,
TUsunsu Procreate, TUsunsy Canva 98l ot
Boufesudninauededilurmadudom Fwde
N30 AUV WazsuN1TInnawazn1sUsZITuNG
41U 5 YU uIsuesaAsn (Likert) Tnerinun
Aazuudu 5 5z enTvaeuLazysTIdiunaIAM
ANNYNFBY LAz NNzasYdlUTLATIN A0S
Visual image 4) msthluld/maaesld (mplementation/
Tryout) tluswnsunisdeans Visual image H1uAS
Usziiuangidavgiouesudifiedndamuam
ogluinasifiannsnlulfidudedmiunisen
nsaeuld lunnaedlifiuyanasefiadniiiifuuinng
lugudnsfinuitiay lwansfinw 5 Jamingnssays
$1uu 5 au Ablsnguinodeildlunside uas
LiweZeudemiinnou enmvaeuaugniios
WAZAUNITOUNNTDY NITBLaUDLUzYRIlUTHNTY
n"5deans Visual image neutluldvaassadetu
naudaeg1e 5) Useiliuuazusuusunly (Evaluate
and Revise) MsUsziiiulusunsunisdeas Visual
image tiloidun1sirdeyailiuinsiaasum
UszaAninmveslusunsunisdeans Visual image
fAdeimuny

3.2 WHUNITALLUIIULUY A-B-A Design
IngIeAnuwIenals WIAA Nuy wagnannis
sufanuideiiedestunadeuusunisdiidun
wagmsdansinmdmsuyanasediain tiefudunis
WeuMasueseiv/anusEasdnsiseous uagimun
Swuiomlumsiietnsusssriu Fuifomuvaduy
4 iu Ao iugueunsly, Munstudng, Amunsuaing
wazFumssusEmuens/ A melinissiunis
WUU A-B-A Design Usenaumie 9auseadan1siseus,
dew/ Aenssy, Tw/ van uavde/ WHaINTISeU3
Wik nanedofidervigduidoninsreaoy
AudenndasemiateviugausrasdnaFeus
Armgnies mmiissnsadaien Taeldgas 10C
WUl AzuULIRABRETENING 0.60 -1.00 Faifuend
gousula

3.3 wuudunaifioussifiuainuaiunsn
lumsuuRnainsusedriu lnedidefnuiisnisasng
wuudanaileysziiunrmanssalunsufoRnaing
Uszdrduanaiiedlnianlunisassdinuszaiu
Vinwgnstiewmdenued @nTusuuga, 2545) way
asruwvudunaaduainisalun1sjianaing
Usdiu wuu3usn (Rubrics) fvundszdunisdans,
WA SRR LUUAUUTEIAU 5 S8AU wazMmuaY
ANlaBeAruLLTINANLUUELNA (@dnu3msau
nsfnwfilet, 2552) dnuudanaiauesef i deaniay
e wazdnuininen Wefnrsanasdoueunga
yosUsiuNsdnaLainaEinIs iRz uaziile
anuflssnsdlunsdanndeiiidann 2 viw ynads
Tunsdans Taerdun1sUsslunuanIng3s

3.4 wuudseiliuanuianelavesynna
sefiafniifielusunsunisdoans Visual image lag
HIduAnyLenasuagnann1sIsNsaswuuYsEiiy
arufanelasinmifidenuifeifestu Tnaadis
wuvNIRTIdIUUTELIUAY (Rating Scale) 97u7U
4 $u udninauededilurmagdiuiden uazdn
ns¥anauasnisUseidfiuna Wefiansansiaaey
Auleemsaduilon WATAIINYNABY LUz AY
gouuUseifiuay  fanela wudn Azuuuiade
WU 4.59 u1eANd kuulssdiunnuisnele
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ity eglunasinunmszduiinn Seaunseld
\uuuudszidiufieasuanumiufisnelavesynaa
sofiafniiflelusunsunisdeans Visual image 14
4. MIAIUNITINY

AIdeafunisiiusiusiudeyaniuwny
N3 LHIUULUU A-B-A Design el

4.1 fureuneaes fo swezdugiu (A1)
Tsveziian 2 dani Taedndunis i

4.1.1 §38v0uyNEB1UILN1TAUY

Y Y

MsANYITLAY LIANITANY 5 IMTAFNITTANUS Tuas

AsUsEPTuUiReudniu wesduasunases
Timsuiegaussasdanisiseus, Ion15Useliunag
nsi3eus, esuiendnnisldnulusunsunisieans
Visual image, 3amsinsiodoans samsimuadonnas
Saufurean1Inae warn1sliauugiidy 9
AIUANUMNZEY

4.1.2 fifeadunsfniienynnaeeiiain
AAMENLNTIARYLA

4.1.3 W3nanuiliasiatesilensiinU oA
pusunoumIUFTRtInTUsE I fuvesyanaeatiain
Tnglusunsunisieans Visual image wazwuUdunm
ioUsziiuauaninsolunsufoRnansuszdriu

4.1.4 gdunavinistufinuanisdans
MsUATRRIRTUsEd U InelduuudanaiieUssidiy
Anuansalunsufianadnsusedriu 1d5duuy
nsUuniuUgudIwIaT (Time Sampling) wag
wuulainedl (Varible-interval schrdule) Saifunanluy
nsUftRRaasUsES TumaUnfvessiSou Ao daus
381 06.00-12.00 wu.

0.2 Sunnaedld fio svozsgwhunmsnaaes

(B) Idsreziian 4 fUawi Ineaiiunis lagldlusunsy
nn5deans Visual image AnufiRmuduneumsuioa
AvTmsuszaniu lnefidowasiunasenduifinldsvey
nanfanssuar 15wl neudigi3euazufoRnaing
Usgdriumudng mﬂﬁ?u@é’ammﬁuﬁﬂmamiﬂﬁﬂ’a
AensuszdnfuvesfiouvnsiifiTouf§aujua
NadnsUsediu lnegdunauazduiinianisdans
wuvgunatuaziuuldneiluiudunsdefungiaud
YoaNFUAW fausiiaan 06.00-12.00 u.
4.3 fundsnisvaaes A szogmdimamaans
(A2) Wszaziaa 2 dUanvi Taganiduns lnegdann
SufinuamsufiRReTnsusesitu fetomn 4 du
12 Anssy Inedunaldguuuunmsduiinuuuguna
wazuuulaiaei FadunalunsufiRnetnsusydriu
pUnf Ao Rausitaan 06.00-12.00 u.
5. MnTesiteya msldadaiieides

5.1 Awsevin1sUssdunnninveddsin gy
n1sdeans Visual image 9ELdew1gy Tnsriasiuy
nsUsziliuvosiidorvymuinmeisnsmeadia
Igun $osay Anadey wardnudeauusnsgiu

5.2 AATILAHANITHAUIAIINAINTTE

1

lun1suUanTnsusedniuvesynnasaiiain fae

Wnsdunaeysediuanuansan1su iRt ing

(9

UsganTu 4 AU 12 1INSSY 18UIALLUUNITANR
PNFHUARTILIU 2 YU AWIUAILTININeATA

1 fovay Auade uasdrudsauuunsgiu WSeudoy
fuinaeinisdaneitimunly

5.3 Wpgninnuitanelavesynnaosiiain
fifinelusunsunsdeans Visual image fe3snsm

ALady wazdalosuuiInggIu
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HaNTITNTIRIANLaIN e luNMU TR InTUse I Turesyrnaeeiiainlagldlusunsunsieans

1%

Visual image 1JulUmuingUszasansive fadl
1. wansiluswnsun1sdeans Visual image Tnefidisawgy 91uau 5 v faudnuiu fan1s1ei 1

a a ¢ a = . .
N197190 1 Naﬂ'ﬁ?Lﬂ'ﬁ’]gﬂﬂ"liﬂigLNUQMﬂ’]WIUiLLﬂilIﬂ']ﬁﬁE]ﬁ’ﬁ Visual Image

518n15USLEY x S.D. s:f Y .
AUAALTIY

Fruifom 4.85 0.26 wniign
AUNTEN 4.85 0.30 wniign
muwmaila 4.87 0.23 wniign
sudszansnmmsliolusunsunisioans Visual image 4.84 0.20 wniign
shuadafldlumsinseideya 4.90 0.20 wniign
Tagsau  4.86 0.24 undign

MnMsAnw Ut Wsinsunsieans Visual image friaduegszving 4.60 - 5.00 uazildadssm
Wity 4.86 Favneanudn anmsUsziiuesianey 4 5 viu faadiudilusunsy mseans Visual
image Siumnzaveglussiusnniian TneiSesdfuradssusnniigasesasnisddugninevesusaz sy
fail sruedRildlunsiinseitieys fdniadesiu wihiu 4.90 sosasnfiusumaieisnisidiados whty
4.87 so%0un Fefuilom wardunmdanaionn vy 4.85 uasduusAniawmsldnulusunsy
nsdeans Visual image JAindesan Wiy 4.84 Gawansiaunlusunsunisieans Visual image lun1sUfo
Avtmsuszdnfuresyanasefiainiififermuntulidnuasdugunin uaznndydnual Usznouldes
riun1sdesdndugunm Tnensliesgiau niewiaudsansaunudunouges q iieliyanasefiadn

[

Seuslumududuneulunisufifnatnsuszdriu Ussneudie 4 dnu 12 Aanssu Tugduuuivled

https://vimg-kappa.vercel.app \fieindsyuuvediusunsunsieans Visual image fanwdi 1-6

Y

v e Ve eV

*

A 1-6 1Usunsun1s&eans Visual image

107
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2. uansAnwNsHaANLansalunsuuRnainsusedriuvesyanaoeiianntagldlusunsunis
#0a13 Visual image 4 AU 12 AINTIU HADANITNARBY 3 TEY

A1519% 2 HANIINUIAINANIAIUNTUL TR InsUSE 1IN Masnn1IMAael 3 Svee

&
ASLUULRAY

a vaa o

JYTNIINANADN o w
ﬂ's'mmmm’lumsﬂgumnmmﬂ‘ssm’m

NATINITHINTUITZAUAIAIN

Al 1.80 wold

B 3.80 7

A2 4.50 funn
Ay 3.37 Urunang

a vaa o

NNSANYINUI AZRLRAEANEINNSA UM SURURAYIRTUsEI U WowSuuliieu 3 sves A seuy
Wugiu (A1) eglunueinisiiansanseauamnmneld (X=1.80) sverseninenisvaaes (B) egluina

(% a

MIANTUITEAUAMAING (X=3.80) Uarszezndinisnaaes (A2) agluinaminisiiansanseiununImeann

'
=3 vaa o [ a

(X=4.50) giiulainAnadeniuanisalun1sujiifainsdsedniunudulussesnismeass wasnas
N131AABY

a vaa o

] i = o o 1%
M1919N 3 F'ﬂLﬁaEJﬂ$LLuu®’J'13Jﬁ’]3ﬂ§asLum§UQUG]ﬂﬁ]’.](ﬂiﬂi%m’m 4 U

Al B A2
n1sufjianadng v S NS TERY
. o dunn X S.D.
Uszaniu AMNIN
1 2 4 5 6 8
g 1 1.57 337 391 446 4.55 3.27 1.29 Jrunang
fudi 2 1.52 357 408 441 4.49 3.32 1.28 Jrunang
fdi 3 1.81 373 426 449 4.51 3.49 1.19 Uunans
s 4 254 397 442 469 4.69 3.81 0.96 7

a vaa o

nmsAnyInui yarasefiainaiusaufonaTnsusedriufstuluyndu Tnsenizdui a
FruntsiulsEmiuenny/ du Gedinsiaungean egluseduamnind (X=3.81) sesaauifiuil 3
fumsussne egluseduauaintiunas (X=3.49) sesaaunsnudl 2 funsdumie eglusedunman
Urunans (X=3.32) wagfuil 1 auaveundly agluszaunmuaImUIuna1e (X=3.27) LanddaniIua1unse

a vaa o

lun1suf AR insusediuns 4 muvesupraeeiainfiiiuunaain1slelusunsunisaesns Visual image
3. namsfinwanuiianelavesypraseiiainiildelusunsunisdeans Visual image

M13797 4 HansAnwAUTianelavesyanaseiafniiiiselusunsun1sdeans Visual image

aufi fanssu X S.D. sgauAUianala

y_ o v o
AUN 1 AUEFUBUINY

1 Aanssu: n1seuh 4.80 0.40 wniign
2 Aanssu: nsuusadly 4.60 0.49 wniign
3 Aanssu: n1sdnamth 4.60 0.49 wniign
4 Aanssu: nsansile 4.20 0.75 1N
e 4.55 0.53 wnilgn
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y P LY
NIUN 2 ATUNITVUNNY

5 Aanssu: nsenedaanis 4.20 x 0.40 10
6 Aanssu: MIa189TY 3.60 0.49 1N
JEEER 3.90 0.44 Tl
y A v '
fuil 3 Frun1susang
7 Aanssu: n1snee/ NsadsLEedn 4.60 0.49 1N1gn
8 faNssu: N15089/ NIAIUNUNALIER 4.20 0.75 1N
9 AANTIU: N1T0BA/ NTAIUTBUIN 4.60 0.49 wndign
lng3n 4.47 0.58 N
y v o a4 @
fufl 4 drun1sSusEmuevig/ auda
10 Aanssu: MsSuusemueseile 4.60 0.49 Wndian
11 Aanssu: MIsulsenuemnsmedau 4.40 0.80 Nl
12 Aanssu: MIRuTanNuA 4.80 0.40 1NA1gR
JGERRHY 4.60 0.56 wndign
Tngsau 4.38 0.53 qmn

HaN15ANWY1 WU Tsunsy Visual image dawaliyanaeeiiainiinuanunsatunsujianainsusedniu

winduluynenu Inglanizaun1ssuuseniueims/

Aud1 Famugage wenanil yaraseniafndadl

auitanelasislusunsuegluseduiin (X=4.38) uansdiannumsnganvasguuuunsissuiiiiunnuaga1au

JURDY
aAUTIIHNANISIY

1. nansWaLlUsWNIUNSA0as Visual image
Tumsufoanainsuszsdriuvesynnaseiianin 15330
sty fidermg S 5 v SanuAnudiu
oglusysusnniign fiade 4.86 vaneALin fideangy
fiaauiiuinlsunsunisieans Visual image
fanumzanegluseduuiniian waiduud
\esanngifeldundnnisues ADDIE Model
undszgnaldlumsiaunlusunsunisieans Visual
image 1elLA 1) M53LATII (Analysis) 2) N1580NKUY
(Design) 3) N5iaUN (Development) 4) nsunlulay/
naaesly (Implementation/ Tryout) 5) Usgiiuuas
U5uusauile (Evaluate and Revise) (e adingnss,
2567) UaraanARediuLLIANYBINEN Avusidnng
(2545) a1y yaraeeiiaRnasinnseuslan v
¥99939 vizenn mnnasiidudmdede danns

TgnmiaduisGeusnunganiuypraynnaoeiiain

Tnearstadesdrfuaudilavesidoniie
Ladudauauiuludmivyunnaaseiiain wazals
finuagaintunisiildnudmaliyanaseiiadn
Ann1sisousldnaoanninuainudesnisuaz
AN ANTRSUT UMY 1

Falusunsunisdeans Visual image Wupdosile
fanusauszyndldiuidniidaaudesnisiivay
nnuszon lidnasdudnfidauunnieanisnig
deansynnasediain nioAnfidarmunnIemis
afdy  Faduudusdeinisiznisdeansidaia
ladne wazillassadreiivmnganiuaiiuanngn

a U

wizyana nsiawlsunsuliduseundiadu

dufuuinnssunisnisd@nwfineulandyniaa
Paelanunsoldnin Hes wazinlelunisaeansiusin
Taazmnu1ndslu Nedudananisusulelmmungay

v

fuksazyAnar1uLinnNIsuNaennaesiveaRIva



11575 inmlufadnad o snsdnm
AUANEIEART WG TTNE LT AT

i 8 auuii 27 nSngImu-riug1sy 2568

WeulsnalnnisBoud WunquiniaiSeuisenim
(Dual Coding Theory), N13L&33LL34 (reinforcement),
WAENNTSEUFINNTUURAS (experiential learning)
agudusyuuuasivsz@ninmanndesiuiuifn
194 Vygotsky InIningrwniadona1ni lunsseus
YauAnvziiszozvinaseninadsiiiniilddenuies
wardsiidinanansaaziwieiduls Tnensiannllg
svaefivhlduiodulddy Sududesdifiuiisonse
W sdinldunsauayuaIngdu 1w ag ey
ey Asounda visedewmalulad tielviwniun
ansnussqimang sieduriudigiuilnild
(o530Wa Usznaluua, 2564)

2. NaN13ANYINITRNMUIAINAINITAIUNS
RN insUsvdriuresunnasefiainlagldluswnsy
n1sdeans Visual image fif3deWamNTy Wy
AuansoistulusTsE M IRa0aL NN INAReS
dewSsuidivuia 3 svuy A svewidugiu (A1) Aade
1.80 aglutnuainisiiansanseduamninneldy
szpysEMIen1svnaes (B) Aady 3.80 agluinausi
NINAITUNTLAUAMAING T8ENIINITNARBY (A2)
ALeAY 4.50 oeluinausinsiansansERUAMAMALN
sziiulddnniswmuirauaiuisalun1sujus
AvTasuszsrulaeldlusunsunisieans Visual image
annsainauanalunsufeRRainsUszdiu
YouAAaBaNaRNnla

nuansimuiduanslfifiuinlusunsy
msens Visual image Haelitynnasadiainiiiunm
Fuvuiaz Uiy fam uazidesivieiiaga
auaulavesyarasefiafnvililinauaunauiy
Gl gelalunisiFeudvesdiFounndelu fiseu
IfdunmAvanuduais Tneflandsznoudoans
Aaunanelansslunisisesdiduguninlaenis
AT (Task Analysis) dn15uuefanssy
Hutuneudesanduneunsnluauduneuaniie
fiswazBondaiau fnsdnesdusznouvesn nia
fnevendnvazasaiuanuluede wylinnumanzay
Tunsneiumisvesesdusenau niaedanuaisy
Feausserenmidanudniau waznsidauesnuuy

deanununglan Faelunisimuiniiuaiuise
lun1suimfaiasusednfuliduynnasediadn
fvinwelunisssa@inUszanfudniulaau awnso

1%
A

UfuRfaTnsUszdriunugiulamenuies aannded

o

Furuidevenadyeiy Adwusua (2561) 1og
nsfnwnansidyaRniainsusgdnuvesinSey
flnnzesiiadusevdnnsinnein wui msld
gaflnAaTasuszdriuveainiFouiiinnzesfiadu
endnmsinsizsinuannsaviiliinGsuniaig
pefiaduufiRieTnsusedruresnuiedldddu
lagfansssuyalnuuianainsuszaniuinig
Bosdiuaundevendemeiadudiiu ua
finsidrfafdreazain denavinliazuuunds
mi‘dﬁﬁaﬁfﬂi’mﬂizﬁﬁuqaﬁumma"wﬁu uay
A0AARDINUINWITLVDIYRANIGT ULL e UaTNTITI
Tuslewa (2567) 1SosnsiauiueUndiadudaasy
Winwzauediiodnnisdinlid1iadiuainud
yaugyiuveiSouiiiinnuunnsemianislity
WU 1) weundedulasunmsiaunsvaeuamnImn
fianuivangay wazdusganiaiwvindu
80.36/85.11 \ulumunausi 80/80 #irmuald

3. Annuliuseavanalinwiiu 0.81 wandli
WiuiueUndindudaaiurinuraneaiiodnnisdin
TduFaduaudvuzyauvesiiouii
AnUnNsaseN1siaBudiauirmvinlunsiseus
vosjFeufiiintunnnin¥osay 81

4. wannuilanelevesynnaseiiainiil
selusunsunisdeans Visual image lassamogly
sefuun Anadesiy 4.38 waduiduiidesnin
Tusunsunsdoans Visual image 7if3dewmmuty
1N15ILATITVIAINADAAR BT UTENTINNAUTE AR
nsi3sudtuiden Fosdduiionnliegadaiay
MNMelumen aseunqy Nsedu mMNEAUYTIIAT
waregraeisey axvieulviianissus anudila
nasnvulinuwsegalalunisdaasunisiseus
vesynnasefianlidiumudnenm wasdinisdsudiuna
ie 9 eghafuszuy Tnelusunsunisdeans Visual
image Uszenaldnusiuasiolugafdsiaiivunzas
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thawla Tnedamuszneu 1es o wazesdusenay
9u 9 fiaenndesiutiafonazdranaivesdiieu
Jaeliriseusdnneladiumadeni Wiinnnunadu
lavhlEeusdndeming Snvisdisunmusenouddu
anla wazniusiownnisalludagiuisdamalvigisou
Sanflanalayn

aenndesfunaniTidefeas inzUsziaiy
(2561) 1309 nsAnwINaTean1sldlUsIuNTL SAVE
AfdonsthemdeszozusniFudmivifneofiadn
Judnidn wan1s@nw wuil gunasediineediain
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Abstract

The objectives of this research were 1) to study the basic data, 2) to develop a quality learning
management model, 3) to study the results of the trial of the learning management model, and
4) to study the evaluation results of the use of the learning management model. The sample group
included 26 students in Secondary 3/5 in the 2024 academic year, which was obtained through
cluster random sampling. 15 learning management plans, achievement tests, 30 questions, 10
subjective math associative thinking tests, 20 learning management style assessments, data analysis
using average () Percentage of standard deviation (S.D.) and Dependent Samples t-test

The results of the research showed that:

1. Effective management of mathematics learning should use the phenomenological model
as the basis in combination with the concept of self-regulation. To connect knowledge with real life
and promote critical thinking. Participation and Mathematical Relational Thinking Skills.

2. The results of creating a learning management model have 6 components: (1) principles,
(2) objectives, and (3) 5 learning management steps: choosing phenomena with self-observation,
reflecting on ideas and setting goals. Plan together with self-inspection. (4) Social system, (5) Response
principles, and (6) Effects arising from learning styles.

3. Students who study with this learning style Academic achievement and mathematical
relational ability after school were statistically significantly higher than before school at the level of .05.

4. Developed learning management model The highest overall quality ( X =4.68, S.D.=0.09)

Keywords: Instructional Model, Phenomenon-Based Learning, Self-Regulated Learning

Mathematical Connection Thinking
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Abstract

This research aimed: 1) to develop gamification for enhancing Chinese vocabulary learning for
grade 11 students at Khuruprachasan School, 2) to find out the effectiveness of gamification with the
efficiency criteria of 80/80, 3) to investigate the learning achievement differences before and after
instruction, and 4) to study student satisfaction. The participants in this study were 35 Grade 11
students from Class 5/5 enrolled in the English-Chinese program, selected using a simple random
sampling technique. The research instruments were: 1) learning management plans, 2) gamification
for enhancing Chinese vocabulary learning, 3) tests, and 4) satisfaction assessment form. The statistics
used in data analysis included percentage, mean, standard deviation, and a dependent samples t-test.

The results of the study were as follows:

1) The developed gamification effectively motivated students to be committed, practice
regularly, and consistently review Chinese vocabulary. This led to improved knowledge and
understanding, which is the primary goal of foreign language learning. The gamification design was
based on five key components: 1. Goal: Students were required to answer questions by identifying
the correct meanings of Chinese vocabulary words according to specified criteria. The questions were
designed based on the content taught in class. Clear learning objectives were set to create challenges
and motivate students to persist until achieving the game’s goals. 2. Rules: The researcher clearly
explained the rules, gameplay instructions, scoring system, and conditions for completing the game
during class. This ensured that students fully understood the game process and how to engage
correctly. 3. Conflict, Competition, or Cooperation: The game emphasized competition and overcoming
obstacles to boost learning motivation. For example, students had to evade virtual challenges in a
maze-style Wordwall game and compete for higher scores than their classmates. This stimulated
students to recall vocabulary and strive for self-improvement, aiming for higher rankings on the
leaderboard. 4.Time: Time constraints within the game trained students to manage their time and
perform tasks under pressure effectively—an essential skill for real-life learning. The time limits
encouraged efficiency and focus during gameplay. 5. Reward: Students were rewarded with scores
that contributed to their assessment in the Chinese language course (Chinese 3-J32263), based on

their rankings on the leaderboard. This positive reinforcement promoted student engagement and
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sustained learning motivation through friendly competition.

2) Gamification for enhancing Chinese vocabulary learning for grade 11 students at
Khuruprachasan School was 81.66/80.22, which met the specified criteria of 80/80.

3) The learning achievement results revealed that the post-test scores were significant-

ly higher than the pre-test scores at the .05 level of statistical significance.

4) Students were satisfied with gamification for enhancing Chinese vocabulary learning

for grade 11 students at Khuruprachasan School at the highest level overall with an average value of 4.58.

Keyword: Gamification, Chinese Vocabulary
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Abstract

This research aims to analyze the creative non-fiction writing techniques found in youth
narratives from Ban Kanchanapisek, as presented in two documentary books, Stories from Ban
Kanchanapisek and the Steps of Mistakes, comprising a total of 30 stories. The study is conducted
within the framework of creative non-fiction, which combines academic writing with literary elements.
The analysis focuses on several key components, including title selection, introduction, plot
development, ending, the use of rhetorical strategies or literary devices, and the inclusion of
supplementary information that supports the documentary narrative; the findings will be presented
through descriptive analysis.

The study reveals six key techniques employed in the youth narratives from Ban Kanchanapisek.
1) Title selection employed five different strategies: adopting titles reminiscent of short stories and
novels; using rhymes and figurative language; placing a key term at the beginning followed by an
explanatory phrase; choosing straightforward, literal titles; and arranging words or phrases sequentially
to create emphasis. 2) Introductions followed four approaches: directly addressing the reader; opening
in the style of a short story; beginning with a quotation that incorporates notable statements or
remarks; and using narrative leads that establish context through description. 3) Plot development
drew on storytelling techniques from short stories and novels, often conveyed through characters in
a diary-like format. 4) Endings exhibited four methods: resolution endings that embed reflective
messages; “un-ending” conclusions that leave readers contemplating; abrupt endings for dramatic
effect; and retrospective endings. 5) Rhetorical and literary techniques appeared in three forms:
narration, description, and exposition. And 6) Supplementary information was incorporated by quoting

and inserting dialogue, as well as referencing documentary and field data to support the narratives.

Keyword: Creative non-fiction, Youth narratives, Ban Kanjanapiseck
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Abstract

This research aimed to study three topics: 1) the practice of enhancing problem-solving skills
through the engineering design process with web support; 2) the problem-solving abilities of students
through the engineering design process with web support; 3) the satisfaction of students in enhancing
problem-solving skills through the engineering design process with web support. Thirty-nine students
from Mathayomsuksa 5/11, Roi -Et Witayalai school participated in this study. Three lesson plans,
online website engineering design process, a problem solving test, a teacher record form, a student
journal form and satisfaction survey served as research tools. This study employed statistical measure
including mean, and standard division.

The following were research findings.

1) The practice of integrating web support into the engineering design process to enhance
problem solving skills proceeded 6 steps. It included identify the problem and set goals—understand
the problem that needs to be solved; collecting ideas-generate as many creative ideas as possible
for a solution; plan the solution-select the best idea after collecting; build—-implement the solution
according to the plan; test build-evaluate the solution to see if it meets the goals defined in the first
step; and improve/share the solution-analyze the results of the test and communicate the findings
or final solution.

2) The results of enhancing problem solving abilities found that the average problem-
solving ability score of 14.66 with a standard deviation of 0.063 indicates a highly consistent and
precise measurement of problem-solving skills.

3) The average and standard deviation of satisfaction with integrating web support into
the engineering design process to enhance problem solving skills were 3.66 and 0.96, This indicates

the learners at a “high” satisfied level.

Keywords: Problem-Solving Abilities, Engineering Design Process, Web Support
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{ Abstract

The research objectives are to: 1) examine the participation in mathematics classes among
third-grade students following the implementation of cooperative learning, 2) compare the mathematics
achievement following participation in cooperative learning with the 80% criteria, and 3) investigate
students’ satisfaction with the cooperative learning approach. The sample consisted of 90 third-grade
students from Hangzhou Qiushi Primary School in China, selected through simple random sampling.
The research tools included a set of instructional activity plans, an achievement test featuring
consisting of examination fill-in-blank, multiple-choice items, subjective, and a student satisfaction
survey focused on cooperative learning. Data were analyzed using mean (), standard deviation (SD),
and hypothesis testing with a one-sample t-test.

The study revealed the following results: 1) Students’ participation in mathematics classes
following the implementation of cooperative learning was overall at a high level (X = 3.72, S.D.= 0.70).
Among the dimensions, emotional participation obtained the highest mean score ( X =4.15,5.D.= 0.68),
followed by behavioral participation (X =4.04, S.D.=0.77). Regarding cognitive participation, students
consistently applied higher-order thinking strategies. Nevertheless, some students with lower levels
of participation experienced difficulties in expressing their opinions and felt excluded from group
activities. 2) Students’ mathematics achievement after engaging in cooperative learning reached an
average of 85.60% (t=8.94, p<0.05), which was significantly higher than the expected benchmark. 3)
Students expressed a high level of satisfaction with cooperative learning, with a mean score of
(X=4.42, 5.D.=0.53).

Keywords: Cooperative Learning, Mathematics Achievement, Participation, Learning Outcomes

“Qus=Ausussnuia (corresponding author)

! Faculty of Education, Phetchaburi Rajabhat University

2 Faculty of Science and Technology, Phetchaburi Rajabhat University
' ARUASANANS UKNINENAgS13NQIngsuUsS

2 pruInenansiazmAlulag UKINENdsSANINGSUS

1m




Ti5a15 (nmlufadnm:doasmsing L )
AUANHEERT WGTTNE LGS Uin B auuin 27 nsngimu-nudidy 2568

UNANED

meldundaliiinguazasdifie 1) AnwinsdiduslunsSeundamanivesinGsudulszoudn
U 3 mevdimsinnisFeudiuuiindle 2) WisuisuradugrinisnisSoundamansniendanisiGous
wuuileduinasifosas 80 uaz 3) AnwianuitanelevesiniSeudifiensianisiSouduvusonie
naushegraduiinFeutuussoudnudi 3 S1uu 90 au Tsudoulsvonfine Fode amsnigUszmeuiy
TngidonseiBnsduesnaing 1n3esleddeusznouse wunsdafanssumsiFoud uwuvedeunadugns
yansFeudadvisuuuustouassnte uasuuuaeunuanufisnsladenisFeuiuuuiiuiie Tiesesitoya
TnemnAnads () dudosuunnnsgiu (SD) wasnmsvaaeuauuAgIumvaia t Luunguiegiaien

HAN153TeNUIN 1) Msiidsmvestniseulunissewinadamans aevainisdanisiseu;
wusauilesglasmeglusyiugs (X =372, 5.0.20.70) Usznausne msiidausausnuensuaiiiradegsiian
(X =4.15, S.0.=0.68) sesauAoMIHdwTIWAUNgANTIN (X =4.04, S.D.=0.77) dwSunisildiusauiunissvl
dniFeuannsavsegndlinagninisfndugdldediasoiiios dnifsuvisdiuiiisedunisidaudau
wuanmendunlunisuaninnuAndiuias angninfuainienssungu 2) nadugrsvienisisouadinmans
yostiniFounevdinisisoudiuusuilelidedeiifevas 85.60 (t = 8.94, p < 0.05) Faganinnasifinaning

o w

ag ity 3) dniseuinnuiianeladenisiseuiuuusiuileluseduas (X =4.42, S.D.=0.53)

AdARY: NMSITEUSILUUT IR, KadUVENINTSISEUANAmIanS, NSHEITIN, HANSISEU

Introduction

Globally, educational reforms prioritize active student participation to enhance learning
outcomes. China’s 2001 Basic Education Curriculum Reform Outline mandated a shift from passive,
rote learning to student-centered approaches emphasizing exploration, questioning, and collaboration
(Ministry of Education of China, 2001). This aimed to holistically develop students’ cognitive,
emotional, and social skills. These reforms highlight the growing global emphasis on active student
engagement as a key driver for effective learning.

The 2021 “Double Reduction” policy further stressed improving classroom quality to reduce
burdens from excessive homework and tutoring, making student engagement strategically critical
(Ministry of Education of China, 2021). A 2024 study by Engageli (2024) demonstrated 54% higher test
scores in active learning sessions compared to traditional lectures. Moreover, active participation is
linked to improved metacognitive skills and self-regulated learning (Zimmerman, 2002; Vygotsky,
1978).

Despite these efforts, low engagement persists, especially in elementary classrooms.

Observational studies show many students remain passive and unmotivated, particularly in
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mathematics where complexity and abstract reasoning challenge younger learners (Zhang, 2018).
Third grade is a foundational period; disengagement here can negatively impact long-term math
attitudes and problem-solving abilities.

Cooperative learning, where students work interdependently towards shared goals (Johnson
& Johnson, 1999), is advocated to address this. It fosters academic achievement, collaborative skills,
motivation, and satisfaction (Slavin, 1986). However, research on its application in primary mathematics,
especially grade three, is limited.

The effectiveness of cooperative learning is underpinned by several key elements, including
positive interdependence, individual accountability, promotive interaction, social skills, and group
processing (Johnson & Johnson, 2009). These structural components are designed not only to elevate
academic performance through peer explanation and cognitive restructuring but also to enhance
non-cognitive outcomes such as motivation, interpersonal relations, and attitudes toward learning.
Academic achievement within cooperative settings is frequently measured via standardized test scores
and task-based assessments, which reflect deepened conceptual understanding and problem-solving
proficiency. Concurrently, variables such as satisfaction often operationalized as students’ perceived
enjoyment, value, and sense of belonging in the classroom are critically tied to continued engagement
and intrinsic motivation (Gillies, 2016). These variables are particularly salient in the context of the
present study, as engagement is multifaceted, encompassing behavioral, cognitive, and affective
dimensions. The interrelated nature of achievement, satisfaction, and engagement suggests that
improvements in cooperative learning environments may form a virtuous cycle: increased achievement
fosters confidence and satisfaction, which in turn promotes deeper and more sustained cognitive and
behavioral engagement. Therefore, examining both academic and affective outcomes offers a holistic
understanding of how structured cooperative learning shapes student experiences in primary
mathematics.

At Hangzhou Qiushi Primary School, third-grade math classes show limited engagement and
participation, often dominated by a few students. Unstructured group work can lead to unequal
participation and reduced effectiveness (Zhang et al., 2024). Structured role allocation and rotation
may promote equity. Implementing structured cooperative learning with defined roles and systematic
rotation has been shown to enhance equitable participation and maximize group effectiveness
(Johnson & Johnson, 2009).

Therefore, this study adopts a structured pedagogical model grounded in Slavin’s five-step
cooperative learning framework. This framework is distinct from general cooperative learning management
approaches, as it emphasizes a structured sequence of implementation to ensure positive
interdependence and individual accountability. Specifically, the following steps were operationalized

in the third-grade mathematics classrooms:
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1. Forming groups: The teacher organizes students into groups of 4-5 members to
facilitate effective communication and collaboration.

2. Setting goals: clear and achievable learning goals are established for each group to
motivate cooperative effort.

3. Assigning tasks: each group member receives a specific role and responsibility to
ensure active participation.

4. Monitoring progress: the teacher supervises group activities, offering suidance and
support as needed to maintain focus.

5. Evaluating outcomes: achievement are assessed and feedback is provided to

encourage continuous group engagement.

In summary, this study investigates the impact of structured cooperative learning on
third-grade students’ participation, academic achievement, and learning satisfaction in mathematics.
It aims to provide evidence to improve instructional quality and foster confident, competent, lifelong

learners.
Research Objective

1. To examine the participation in mathematics classes among third-grade students following
the implementation of cooperative learning.

2. To compare the mathematics achievement following participation in cooperative learning
with the 80% criteria.

3. To explore students’ satisfaction with the cooperative learning approach.

Methodology

1. Research Design
This study employed a quasi-experimental one-group posttest-only design to assess
the impact of cooperative learning. A cooperative learning intervention was implemented over a two-
week period, consisting of 10 sessions. Participation, academic achievement, and satisfaction were
measured after the intervention using post-intervention assessments. No control group was used;

instead, results were compared against pre-established curriculum standards.
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Third-Grade Student (n = 90)
(Simple Random Sampling)

y

Cooperative Learning Teaching

(Independent Variable)

10 class periods (2 weeks)

y

Post-Intervention Data Collection
1. Participation Observation Checklist & Questionnaire
2. Post-Test(Learning Outcomes)

3. Satisfaction Questionnaire & Interview

Picture 1 Research Design Flowchart — One-Group Posttest-Only Design

2. Population and Sample
The population of this study comprises all third-grade students (approximately 360

students across 8 classes) enrolled at Hangzhou Qiu Shi Primary School during the academic year
2024-2025.The sample consists of 90 third-grade students drawn from this population. To ensure
representativeness, a simple random sampling method was employed at the classroom level. Given
that the eight third-grade classes were homogeneously grouped (i.e., students were evenly distribut-
ed across classes based on academic ability and other relevant factors at the start of the grade), two
classrooms were randomly selected. All students within these two selected classrooms participated
in the study. This resulted in a sample size of 90 students (45 students per class). All sampled students
participated in the cooperative learning intervention integrated into their regular mathematics instruc-
tion over a two-week period.

3. Research Variables
Table 1 Research Variables

Variable Type Components

Cooperative learning based on Slavin’s 5-step model:
1. Forming groups: The teacher organizes students into groups of 4-5 members to facilitate
effective communication and collaboration.
2. Setting goals: clear and achievable learning goals are established for each group to motivate
cooperative effort.

Independent 3. Assigning tasks: each group member receives a specific role and responsibility to ensure active
participation.
4. Monitoring progress: the teacher supervises group activities, offering guidance and support as
needed to maintain focus.
5. Evaluating outcomes: achievement are assessed and feedback is provided to encourage

continuous group engagement.
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Variable Type Components
1. Participation: behavioral, cognitive, and emotional dimensions.
Dependent 2. Learning outcomes: post-test scores on division concepts.
3. Satisfaction: learning experience enjoyment, group effectiveness, and teaching activity support.
Instructional content (Unit 2: Division), instructional time (8 hours), teacher, and classroom
Controlled

environment.

4. Research Instruments

Table 2 Research Instruments

Instrument Purpose

Key Features

Validity/Reliability

Cooperative Learning
Plan

To implement

the intervention

Structured based on Slavin’s 5-step coop-
erative learning model; aligned with division

curriculum content.

Content validity confirmed
by experts (I0C=1.00)

Observation Checklist To measure par-

ticipation

15 items covering behavioral, cognitive, and
emotional dimensions; rated on a 5-point

Likert scale.

Content validity (I0C =
1.00)

Participation Questionnaire  To gather self-re-
ported participa-

tion data

15 items across three participation dimensions;

5-point Likert scale.

Internal consistency
reliability (Cronbach’s
o =0.82)

Post-Test To assess
academic learning

outcome

13 items including objective (fill-in-the-
blank 6 items, multiple-choice 4 items) and
subjective questions 3 items; 30-minute test

duration.

Difficulty Index ( 0.29-
0.81); Discrimination
Index (0.32-0.94).
Reliability (Cronbach’s
o = 0.74).

Satisfaction Question- To measure stu-

naire dents’ satisfaction
with the learning

approach

12 items on enjoyment, group efficacy, and

teaching design; 5-point Likert scale.

Internal consistency
reliability (Cronbach’s
o =0.83)

Semi-Structured Inter- To collect quali-

views tative insights on
student experi-

ences

Conducted with 10 students stratified by
participation level; analyzed using thematic

analysis.

Content validity confirmed
by experts (I0C = 1.00)

5. Data Collection Procedure

5.1 Preparation

5.1.1 Obtained formal approval and consent from the school administration and parents

of participating students.

5.1.2 Trained research assistants and observers on the consistent use of observation

checklists to ensure inter-rater reliability.

5.2 Intervention Implementation
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5.2.1 Conducted 10 cooperative learning sessions, each lasting approximately 45-50
minutes, integrated into regular mathematics instruction over two weeks.
5.2.2 Organized students into groups of 4-5 members with systematically rotated roles
(e.g., leader, recorder, presenter) to promote equitable participation.
5.3 Post-Intervention Data Collection
5.3.1 Measured participation through both observer-rated checklists and student self
-report questionnaires.
5.3.2 Assessed academic achievement using a standardized post-test aligned with
curriculum objectives.
5.3.3 Evaluated student satisfaction via questionnaires and semi-structured interviews
with a stratified sample of 10 students representing various participation levels.
5.4 Data Verification and Management
5.4.1 Quantitative data were entered and analyzed using Microsoft Excel for descriptive
statistics and inferential tests.
5.4.2 Qualitative interview data were audio-recorded, transcribed verbatim, and analyzed
thematically to identify recurring patterns and insights.
6. Data Analysis
6.1 Participation
6.1.1. Calculated means and standard deviations for behavioral, cognitive, and emotional
participation dimensions.
6.1.2 Classified participation levels based on the following Likert (1932) scale:
4.21-5.00: Very High
3.41-4.20: High
2.61-3.40: Moderate
1.81-2.60: Low
1.00-1.80: Very Low
6.2 Academic Achievement
6.2.1 Employed a one-sample t-test to compare students’ post-test scores against
the established benchmark of 80%.
6.2.2 Conducted descriptive statistical analyses to examine performance differences
across question types (objective vs. subjective).
6.3 Student Satisfaction
6.3.1 Computed mean scores and standard deviations for satisfaction domains,
including learning enjoyment, group efficacy, and teaching design.
6.3.2 Applied thematic analysis to interview transcripts, systematically coding data to

extract themes related to students’ learning experiences and perceptions.
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Research Results

1. Study results on classroom participation
To assess the classroom participation following the cooperative learning intervention,
data were collected through both instructor observations and student self-assessments. Participation
was evaluated across three dimensions: behavioral, cognitive, and emotional participation. The
following Table 3 presents the summarized results from the classroom participation observation

checklist, highlighting students’ engagement patterns during mathematics lessons.

Table 3 The results of the data collection by using the participation observation form

Dimension Observation Item Mean S.D. Level of
Participation
Behavioral Participation 1. Focused listening 437 0.58 very high
2. Task persistence 4.18 0.67 high
3. Active response 3.87 0.82 high
4. Contribution to group work 4.25 0.71 very high
5. Inquiry persistence 3.95 0.79 high
Overall 4.11 0.71 high
Cognitive Higher-order 7. Deep strategy (conceptual
Participation strategy connections) 4.28 0.63 very high
9. Question quality 3.82 0.75 high
10. Strategy adjustment 4.02 0.69 high
Overall 4.04 0.69 high
Low order 6. Surface strategy (mechanical
strategy application) 2.15 0.91 low
8. Dependent strategy (seeking help) 3.03 0.87 moderate
Overall 2.59 0.89 low
Emotional Participation 11. Learning interest 4.41 0.52 very high
12. Success experience 4.23 0.61 very high
13. Anxiety (reverse-scored) 4.15 0.72 high
14. Boredom (reverse-scored) 4.08 0.78 high
15. Cooperative attitude 4.20 0.67 high
Overall 4.21 0.66 very high
Overview 3.74 0.70 high

From Table 3, the overall level of student participation has reached a high level (X =3.74,
S.D.=0.70). Specifically, in each aspect, the overall behavioral participation is high level, indicating
that students generally maintain focused listening, persist in tasks, and actively contribute to group
work. Cognitive participation results reveal that students engage more in higher-order thinking
strategies, such as conceptual connections and strategic adjustments, rather than surface or dependent
strategies. Emotional participation scores suggest students have strong interest, positive feelings, and

cooperative attitudes toward learning.
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In addition to instructor observations, students’ self-assessments were collected to provide
a complementary perspective on their own participation during the cooperative learning sessions.
Table 4 summarizes the results from the participation assessment questionnaires, illustrating how
students perceive their behavioral, cognitive, and emotional participation in the mathematics

classroom.

Table 4 The results of the data collection by using participation assessment form

Dimension Observation Item Mean S.D. Level of
Participation
Behavioral Participation 1. Maintaining focus 4.15 0.73 high
2. Persisting with tasks 4.07 0.77 high
3. Asking questions actively 3.82 0.85 high
4. Sharing ideas 4.20 0.71 high
5. Attempting multiple approaches 3.96 0.80 high
Overall 4.04 0.77 high
Cognitive Higher-order 7. Connecting prior knowledge 4.23 0.65 very high
Participation strategy 9. Raising analytical questions 3.78 0.76 high
10. Adjusting strategies based on high
feedback 4.05 0.70
Overall 4.02 0.70 high
Low order 6. Repetitive practice 2.18 0.88 low
strategy 8. Relying on teacher guidance 3.12 0.82 moderate
Overall 2.65 0.85 moderate
Emotional Participation 11. Finding math lessons interesting 4.38 0.57 very high
12. Feeling proud when solving difficult high
problems 418 0.66
13. Learning anxiety (reverse-scored) 4.07 0.75 high
14. Perceived dullness (reverse-scored) 3.95 0.81 high
15. Actively helping peers 4.28 0.62 very high
Overall 4.15 0.68 high
Overview 3.72 0.74 high

The data from the participation self-assessment reveal that the overall level of student
participation has reached a high level ( = 3.72, SD = 0.74). And students rated their behavioral
participation as high, demonstrating active involvement such as sharing ideas and persisting with tasks.
Cognitive participation also showed a high level for higher-order strategies like connecting prior
knowledge and adjusting strategies based on feedback, while lower-order strategies were rated
moderately. Emotional participation was reported as high, indicating students generally found the
math lessons interesting and felt proud when solving problems. These findings align with the

observational data and suggest positive engagement across multiple dimensions.
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2. Study results on achievement
To evaluate the effectiveness of the cooperative learning intervention on students’
academic performance, a post-test was administered following the completion of the program. The
test scores were compared against a predefined benchmark of 80 percent to determine whether
students met or exceeded the expected level of proficiency in mathematics. Table 5 presents the

results of the one-sample t-test comparing the mean post-test score to the benchmark.

Table 5 One-Sample t-Test Results for Post-Test Total Score (Benchmark = 80)

n Test Value Full Score Mean Score S.D. t-value df p-value

90 80 100 85.6 6.8 8.94 89 < 0.001

Statistical significance level: *p< 0.05

As shown in Table 5, the average post-test score of 85.6 was significantly higher than
the benchmark score of 80 (t = 8.94, p <0.05). This indicates that the cooperative learning approach
effectively enhanced students’ overall mathematical achievement, demonstrating a meaningful
improvement in their understanding and application of division concepts.

To further analyze students’ performance, the post-test scores were disaggregated
by question type to examine differences in achievement across various cognitive demands. Table 6
details the descriptive statistics for fill-in-the-blank, multiple-choice, and subjective problem-solving

items, along with their respective comparisons to the 80% benchmark.

Table 6 Descriptive statistical analysis results of scores in various dimensions

80% Percentage
Dimension Max Score  Mean Score S.D.
Benchmark difference
Fill-in-blank
36 31.2 3.1 28.8 8.33
(concepts and calculations)
Multiple-choice
24 21.2 2.2 19.2 10.42
(analysis and judgment)
Subjective
40 33.2 5.1 32.0 3.75
(problem-solving)
Total 100 85.6 6.8 80.0 7.00

The results in Table 6 reveal that students showed the greatest improvement in multiple-choice
questions, with a 10.42% increase over the benchmark, followed by fill-in-the-blank items with an
8.33% gain. Subjective problem-solving questions showed a smaller improvement of 3.75%, reflecting
the greater challenge of higher-order thinking skills. Overall, these findings suggest that cooperative
learning most effectively supports foundational knowledge acquisition while still contributing to the

development of complex problem-solving abilities.
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3. The study results on students’ satisfaction with cooperative learning
Student satisfaction with the cooperative learning approach was assessed through a
structured questionnaire covering three main domains: experience joy, group efficacy, and teaching
design. The following table (Table 7) presents the mean scores and quality levels for each item,

indicating students’ overall perceptions and attitudes toward the learning experience.

Table 7 The results of the data collection by using satisfaction assessment form

Dimension Item Mean S.D. Level of
Satisfaction

Experience Joy Enjoyed cooperative learning 4.48 0.52 very High
Group discussions were fun 4.36 0.58 high
Learning process was enjoyable 4.42 0.54 very High
Willing to continue cooperation 4.41 0.56 very High
Overall 4.42 0.55 very High

Group Efficacy Enhanced math understanding 4.18 0.61 high
Improved problem-solving 4.21 0.59 high
Effective peer assistance 4.35 0.55 very High
Facilitated learning outcomes 4.27 0.57 high
Overall 4.25 0.58 high

Teaching Design Well-organized activities 4.63 0.45 very High
Clear task responsibilities 4.53 0.49 very High
Overall satisfaction 4.57 0.43 very High
Beneficial cooperative climate 4.60 0.41 very High
Overall 4.58 0.45 very High
Overview 4.42 0.53 very High

The results reveal that the overall satisfaction level of students has reached a very high level
(X =4.42, S.D.=0.53). And showed that high levels of satisfaction across all domains, particularly in
aspects related to enjoyment of learning activities and perceived group effectiveness. These findings
suggest that the cooperative learning approach not only supported academic and participatory
engagement but also fostered a positive emotional and social learning environment for the
students.

To gain deeper insight into students’ learning experiences, semi-structured interviews were
conducted with ten participants selected based on varied levels of observed participation. Thematic
analysis was used to interpret students’ perspectives on cooperative learning, including perceived
benefits, challenges, and suggestions for improvement. The summary of emerging themes and

representative quotes is presented in Table 8.
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Table 8 The results of the data collection by using semi-structured satisfaction interviews (n=10)

Theme Dimension

High Participation
Students (n=3)

Medium Participation
Students (n=3)

Low Participation Students
(n=4)

Learning experi-

ence enjoyment

“Grouping with fruits! We divided
strawberries to practice division, and
got to eat them afterward — so much
fun!”

“The teacher let us use LEGO blocks
for division. | taught my group as the
‘little teacher’!”

“I wish the teacher taught this way
every day! | even taught my little

brother to divide cookies at home.”

“Way more interesting than
worksheets! When sharing
candies, | finally understood
that remainders are like
extra sweets.”

“Our group won stickers in
the division speed contest!”
“Hope we keep learning in

groups.”

“I' used to be scared of di-
vision, but now teammates
help me split counting rods.
They don’t laugh when |
make mistakes.”

“Math class doesn’t scare
me anymore” (murmured
while playing with manipu-
latives)

“I didn’t want to join dis-
cussions because | couldn’t

express myself.”

Group Effective-

ness

“When teaching classmate ‘contain-
ment division,” | said ‘it’s like packing
gift boxes’ — she got it instantly!”
“Through our strawberry division
game, the whole group mastered

1”7

remainders

“A classmate noticed | kept
forgetting to write ‘remain-
der.” Now they remind me

every time!”

“As the materials distribu-

tor, | learned ‘equal sharing

while handing out tools.”

“They guided me to count
rods: 12 rods + 3 groups = 4
each. That’s how | learned
division.”

“Teammates thought

| couldn’t do well and
wouldn’t let me partici-

pate.”

Teaching Activity
Support

“The game was awesome! Our group
solved the ‘supermarket sorting’
division challenge fastest!”

“Our teacher said ‘daring to make
mistakes is bravery,” so our group

K

tried new methods boldly!

“The balloon-sharing task
made sense — much easier
than word problems in
workbooks!”

“| earned the ‘Division
Whiz’ sticker last week for

K

most progress

“When solving problems,
our leader helps me identify
key words in questions.”
“Hearing teammates say
‘try again’ calms me down”
(fidgeting with divided

erasers)

The interview results supported the quantitative findings, providing deeper insights into
students’ experiences with cooperative learning. Most students expressed that the activities were
“fun and exciting” and allowed them to “learn better by helping and talking with friends.” Several
students appreciated the sense of teamwork, stating that “when we solve problems together, it’s
easier to understand.” While a few participants noted challengessuch as “some friends don’t talk
much” or “we ran out of time to finish all questions”the overall tone remained positive. These
qualitative responses help to contextualize the improved levels of satisfaction and reinforce the

value of cooperative structures in engaging young learners.
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Discussion of results

This study extends the existing literature on cooperative learning by specifically examining its
implementation within the relatively constrained timeframe of 10 class periods, a duration less
commonly explored in similar interventions. While many studies report outcomes from longer-term
implementations, our findings demonstrate that even short-term, structured cooperative activities can
yield significant improvements in behavioral and emotional participation, as well as academic
achievement. However, the limited intervention period also brings to light certain constraints,
particularly in fostering deep cognitive engagement among all students, especially those initially less
participatory. The most salient contribution of this work lies in its emphasis on structured role
allocation and scaffolding as critical mechanisms for enhancing equity in participation, a nuance that
is often underemphasized in prior studies. Below, we discuss these findings in relation to each research
objective, highlighting both strengths and limitations observed during the study.

1. Discussion of Research Results

1.1 Mechanisms of Participation Enhancement

The high levels of behavioral and emotional engagement observed in this study reflect
the effective application of Social Interdependence Theory (Deutsch, 1949). Specifically, the design of
cooperative learning activities with clearly defined roles such as “group leader” or “materials manager”
fostered positive interdependence and accountability. This supports Slavin (1986) argument that “group
success precedes individual success,” and explains the strong indicators of active participation such as
task persistence (M_observed = 4.18) and peer encouragement (M _self-assessed = 4.28). These findings
align with the results of Johnson and Johnson (2009), who found that structured roles and interdependence
significantly increased student engagement and participation.

The study also revealed evidence of cognitive scaffolding within peer interactions. The

use of higher-order strategies such as “adjusting approaches based on group feedback” (M = 4.02) is
consistent with Viygotsky’s (1978) concept of the Zone of Proximal Development (ZPD), wherein learners
extend their cognitive capabilities through guided interaction with more competent peers. This observation
is supported by Gillies (2016), who reported that scaffolding in peer-led discussions enhances both
individual understanding and group synergy.

However, qualitative data highlighted challenges for some students with lower participation
levels. Several interviewees reported feeling “excluded from discussions,” revealing that cooperative
learning without structured facilitation may lead to imbalanced engagement. This echoes Gillies (2003)
warning that, in the absence of clear participation protocols, dominant voices may marginalize quieter
students. Additionally, research by Jarveld et al. (2010) confirms that effective teacher monitoring and
feedback are essential to maintaining equitable collaboration, especially for low-engagement learners.

Notably, the 10 session intervention proved sufficient to elevate participation in
behavioral and emotional domains, but may have been inadequate to fully cultivate cognitive participa-
tion particularly higher-order thinking among all learmners. This limitation underscores the need for longer

and more scaffolded interventions to ensure sustained and inclusive cognitive engagement.
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In sum, the cooperative learning model enhanced participation through mechanisms of
shared goals, peer scaffolding, and social motivation. Nonetheless, differentiated support strategies such
as structured turn-taking and role rotation are essential to ensure inclusivity and equitable engagement
for all learners.

1.2 Academic Achievement Drivers

The 7% increase in post-test scores following the intervention supports Johnson and
Johnson (1999) assertion that cooperative learmning “maximizes individual and collective learning.” The
most significant improvement was in multiple-choice items (+10.42%), indicating enhanced conceptual
understanding and recall. Peer teaching, elaborative rehearsal, and shared problem-solving may account
for this gain, aligning with cognitive learning theories emphasizing knowledge construction through dialogue
(Slavin, 1996). Cooperative learning strategies elevated mathematics achievement in Chinese primary
students, with meta-analytic evidence showing strong effects (d = +0.67) on performance (Zhang et al,,
2018).

Students’ reflections, such as “I explained containment division to my group,” illustrate
how cooperative environments promote metacognition and social construction of meaning. These findings
are consistent with meta-analyses by Oztlrk (2023) and Yasar et al. (2024), who found strong positive
effects of cooperative learning on academic outcomes, particularly in STEM disciplines.

However, the more modest improvement in subjective items (+3.75%) suggests limited
impact on higher-order thinking and abstract reasoning. This aligns with Alanazi (2016) argument that
“collaboration alone cannot replace deep individual conceptualization.” Open-ended tasks may require
more individualized time for processing, internalization, and synthesis components less emphasized in
group formats. Similarly, Kyndt et al. (2013) caution that without targeted support, cooperative structures
may underperform in fostering higher-order reasoning skills.

These outcomes directly address the second research objective, confirming that cooperative
learning can significantly exceed the 80% benchmark in overall achievement. However, the disparity in
improvement across question types also highlights a weakness: the approach may be more effective in
reinforcing foundational knowledge than in developing complex problem-solving skills. This suggests a
need for more intentional scaffolding of higher-order tasks within the cooperative framework.

These findings highlight the dual role of cooperative learning: while it enhances
engagement and conceptual understanding, its impact on complex cognitive tasks may be restricted
without complementary instructional strategies. A hybrid model that integrates cooperative structures
with explicit instruction, guided practice, and individual problem-solving could provide more holistic
cognitive development (Bruner, 1966; Huang et al., 2023; Sungur & Tekkaya, 2006).

1.3 Satisfaction and Implementation Challenges

The overall high satisfaction levels reported by students (M_design = 4.58; M_enjoyment

= 4.42) reflect the benefits of active, constructivist learning. Engaging activities such as the “strawberry

division game” offered students a hands-on, socially interactive experience that aligns with Piaget’s (1970)
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theory of experiential learing and Vygotsky’s (1978) sociocultural approach emphasizing interaction and
scaffolding. Cooperative learning elevated elementary students’ enjoyment, motivation, and confidence
in mathematics, with structured peer interaction reducing anxiety and promoting self-efficacy (Kose et al.,
2010).

Nonetheless, feedback from low-engagement students underscored structural issues particularly
the lack of clear task division and role enforcement leading to feelings of exclusion. Similar concerns are
reported in Zhang et al. (2024), who found that without structured role rotation, cooperative learning may
fail to ensure balanced participation. These challenges resonate with the findings of Webb (2008), who
argued that satisfaction depends heavily on equal participation and clear group expectations.

These satisfaction results align with the third research objective and affirm that well-designed
cooperative learning is highly enjoyable and perceived as effective. However, the reported challenges also
indicate that satisfaction is closely tied to perceived inclusivity and equity issues that must be proactive-
ly addressed through better scaffolding and facilitation.

To address these limitations, the use of rotating roles, explicit task responsibilities, and teacher-led
facilitation is recommended. Slavin (1996), Johnson & Johnson (2009), and Gillies (2016) emphasize that
well-defined group structures enhance group functioning and satisfaction. Moreover, Belland et al. (2017)
and Michaelsen et al. (2008) advocate for inclusive climates and equitable accountability to maximize the
effectiveness of group-based learning.

In conclusion, while the cooperative learning model in this study fostered high levels of satisfaction
and foundational learning, implementation quality is crucial. Attention to role clarity, eroup balance, and
scaffolding is essential to ensure that cooperative environments are inclusive, cognitively effective, and

emotionally supportive for all learners.
Suggestions of Research Results

The following suggestions are formulated based on the empirical findings and practical observations
of this study, with particular emphasis on enhancing participatory equity and cognitive depth through
scaffolding a dimension that distinguishes this study from prior work.

1. Implementation Suggestions

1.1 Systematize Role Allocation. It is recommended to implement a systematic approach
for assigning and rotating specific roles within cooperative groups, such as “strategy coordinator” and
“equity monitor.” This practice will help ensure that all students actively engage in higher-order cognitive
tasks, thereby addressing observed cognitive stratification and promoting equitable participation.

1.2 Enhance Scaffolding in Problem Solving Tasks. To bridge the gap between foundational
knowledge and applied problem solving skills, educators should integrate multi-stage, authentic tasks with
built-in cognitive scaffolding. For instance, teachers may provide think-aloud protocols, guided questioning
frameworks, or visual organizers to support reasoning during group work. Such strategies are essential to
elevate cognitive participation and ensure that all students, especially those struggling, can engage in

higher-order thinking.
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1.3 Standardize Teacher Training. Providing standardized professional development is
essential to equip teachers with effective techniques, including conflict-resolution protocols and scaffolding
methods grounded in Vygotsky’s Zone of Proximal Development (ZPD). These skills are crucial to support
students with lower participation levels and to facilitate balanced group dynamics.

1.4 Leverage Mixed Assessment Strategies. Combining group-based rewards with individual
accountability measuressuch as reflection journalscan promote positive interdependence while ensuring
personal responsibility. This balanced assessment approach supports motivation and self-regulated
learning within cooperative frameworks.

2. Future Research Suggestions

2.1 Investigate Long-Term Effects. Future studies should explore the longitudinal impact
of cooperative learning on the development of higher-order mathematical reasoning, such as algebraic
thinking, by tracking student cohorts through multiple grade levels (e.g., from Grade 3 to Grade 5).

2.2 Examine Scaffolding Mechanisms in Depth. Further research should focus on how
different types of scaffolding (e.g., peer, teacher, or digital scaffolding) can be integrated within cooperative
learning structures to foster deeper and more equitable cognitive participation. Comparative studies may
identify optimal scaffolding strategies that support sustained engagement across diverse learner profiles.

2.3 Explore Technology Integration. Research into the application of technology, such as
Al-assisted role assignment tools, could address participation inequities revealed in qualitative findings.
Such innovations may facilitate dynamic and equitable group formations, thereby enhancing engagement
for all learners.

2.4 Expand Interdisciplinary Connections. Incorporating interdisciplinary projectsfor example,
integrating mathematics with environmental sciencecan increase the real-world relevance of learing tasks

and promote sustained student participation and motivation across subject areas.
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This study aimed: 1) to compare the mathematics achievement of Grade 2 students at
Xingzhou Primary School of China, before and after participating in project-based learning, and
2) to examine students’ critical thinking skills following the project-based learning intervention. The
sample consisted of 45 Grade 2 students selected through stratified random sampling from a
population of 315 students during the second semester of the 2024 academic year. The research
instruments comprised: (1) a 15-hour project-based instructional plan covering three mathematics
topics, validated by three experts for content validity; and (2) a mathematics achievement test
consisting of 36 objective items. The test underwent two rounds of item analysis for difficulty and
discrimination. The results indicated that 35 items achieved an acceptable discrimination index
(D = 0.25) and an average difficulty index of P = 0.77, with an Item-Objective Congruence (I0C) index
of 1.00, and (3) a set of critical thinking assessment criteria encompassing five dimensions, also
validated by experts and achieving an IOC index of 1.00. Data were collected over three weeks
between March and April 2024, with five hours of instruction per week, totaling 15 hours, and
pre- and post-tests were administered. Data analysis employed descriptive statistics, including means
and standard deviations, as well as inferential statistics using a paired sample t-test at the significance
level of O=0.05.
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The findings were: 1) After participating in project-based learning, students’ mathematics
achievement significantly increased (t = -16.32, p < 0.05), and 2) Students’ critical thinking skills were
found to be at a moderate level (X= 2.15, S.D.=0.52). The highest dimension was evaluation
(X =2.37, S.0.=0.34), followed by reasoning (X=2.31, S.0.=0.34) and analysis ( X =2.29, S.D.=0.45),
reflecting students’ ability to apply analytical thinking and decision-making processes appropriately

within the learning activities.

Keywords: Project-Based Learning, Academic Achievement Development, Mathematics Learning,

Critical Thinking Skills, Xingzhou Primary School
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Introduction

In the 21st century, education holds a pivotal role as a foundation for economic development
by equipping the workforce with knowledge and skills, fostering innovation, and enhancing
productivity. In terms of social equity, education overcomes background constraints and provides
individuals with opportunities to improve their social and economic status. Regarding cultural
inheritance, education carries the responsibility of transmitting traditional values while promoting
cross-cultural understanding. Within the realm of science and technology, education cultivates talents
in scientific research and technological innovation, thereby accelerating technological advancement.
Chen et al. (2024) highlighted that education plays a crucial role in students’ growth and social
development. At present, learner development is particularly significant. With the rapid pace of
knowledge updates, learners must continually acquire new knowledge to maintain competitiveness.
The emergence of new professions and changing job requirements compel leamers to strengthen
both professional expertise and comprehensive abilities. Furthermore, the increasing complexity of
social life necessitates the development of communication, collaboration, critical thinking, and
related skills to effectively adapt to social interactions. Li (2016) emphasized that education should
move beyond the mere transmission of knowledge toward teaching students how to learn, thereby
underscoring the importance of learner development.

Critical thinking has emerged as a core competency for students. Those who possess this
ability can think independently, challenge authority, and propose reasonable solutions to complex
problems, which contributes to both academic success and future career competitiveness. Shen’s
(2020) narrative research confirms the essential role of critical thinking in student learning and cogni-
tive development. The development of critical thinking can be fostered through approaches such as
problem-solving activities, guided questioning, and exploration from multiple perspectives. In this
context, the project-based learning (PBL) approach has demonstrated significant effectiveness, as
evidenced by the research of Qin et al. (2013).

However, in mathematics learning, students commonly face two major challenges:
mathematics achievement and critical thinking. With regard to mathematics achievement, students
often struggle to understand abstract concepts and solve complex problems, while insufficient learmning
motivation further diminishes their learning effectiveness. For example, Grade 2 students at Xingzhou
Primary School demonstrate difficulties such as a superficial understanding of concepts, limited
problem-solving ability, and low motivation to learn. A lack of motivation discourages them from
investing effort in learning new concepts, thereby hindering their mathematics learning outcomes.
In terms of critical thinking, students exhibit limited capacity to analyze and evaluate mathematics
problems, engage in debate and reasoning, and devise creative solutions. Specifically, Grade 2 students
at Xingzhou Primary School encounter challenges in analyzing mathematics problems from multiple
perspectives, identifying key information, relying less on systematic reasoning and more on intuition,
and demonstrating limited creative thinking. The fixed patterns of traditional learning environments

further constrain their ability to innovate.
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To address these challenges, project-based learning (PBL) has emerged as an effective
instructional approach. It engages students in solving real-world problems, highlights the practical
applications of mathematics, and enhances learning motivation. For instance, in projects such as
garden design, students apply knowledge of measurement, geometry, and statistics, consider multiple
factors, and practice critical thinking. Previous studies have underscored the value of project-based
learning in improving mathematics achievement and analytical thinking, with Zhu and Xu (2021)
emphasizing the benefits of interdisciplinary integration and comprehensive practical ability.
Project-based learning aligns with modern educational philosophy by placing students at the center,
encouraging independent exploration and collaborative learning, and fostering both innovation and
practical skills. It cultivates competencies across multiple dimensions, particularly mathematics and
analytical thinking, by stimulating active learning through real-life problems, strengthening
problem-solving and collaboration, and providing long-term educational benefits. Numerous studies
confirm its positive effects on mathematics achievement and critical thinking. In light of the difficulties
faced by Grade 2 students at Xingzhou Primary School, examining the impact of project-based
learning not only provides insight into effective practices and teaching strategies but also supports
students’ holistic development and offers empirical evidence for its wider implementation in Chinese

primary schools.

Research Objective

1. To compare the mathematics achievement of Grade 2 students at Xingzhou Primary School
before and after instruction through project-based learning.

2. To examine the critical thinking skills of Grade 2 students at Xingzhou Primary School after

instruction through project-based learning.

Research Hypothesis

1. The mathematics achievement of Grade 2 students at Xingzhou Primary School after
receiving project-based learning instruction was higher than before the instruction.

2. The critical thinking skills of Grade 2 students at Xingzhou Primary School after receiving

project-based learning instruction were at a high level.

Conceptual Framework

The present study is grounded in the theoretical foundation that effective pedagogical
approaches, such as project-based learning (PBL), play a critical role in enhancing both mathematics
achievement and critical thinking skills among primary school students. Based on constructivist
learning theories, project-based learning is regarded as a learner-centered approach that actively
engages students in solving real-world problems, thereby fostering deep understanding, collaboration,

and higher-order thinking.
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The conceptual framework of this study is structured around the relationship between the
implementation of project-based learning (independent variable) and its impact on two dependent
variables:

1. Mathematics achievement - the extent to which students improve their performance
and understanding in mathematics after engaging in project-based learning. Mathematics achievement
is measured in three domains: basic knowledge, basic calculation, and basic application.

2. Critical thinking skills — the level of students’ critical thinking ability, including their
capacity for analysis, reasoning, open-mindedness and flexibility, problem-solving, and evaluation.

The framework assumes that embedding mathematics within authentic and collaborative
project contexts enables students not only to achieve higher mathematics performance but also to
develop essential 21st-century competencies, particularly critical thinking skills. Therefore, this study
seeks to empirically examine the effects of project-based learning on the mathematics achievement

and critical thinking skills of Grade 2 students at Xingzhou Primary School.

Independent Variable Dependent Variable
Project-Based learning 1. mathematics achievement
2.1 Analysis

2. Implementation

»| 2.2 Reasoning

3. Presentation i o
2.3 Open - mindedness and Flexibility

4. Evaluation 2.4 Problem - solving

5. Reflection 2.5 Evaluation

Picture 1 Conceptual Framework
Methodology
1. Research Design
This study employed a quantitative approach with a pre-test and post-test design to
examine the effects of project-based learning (PBL) on the mathematics achievement of Grade 2
students. The design measured changes in performance following the instructional intervention with-
out a control group and also assessed students’ critical thinking skills after the PBL activities. The
study is categorized as a basic pre-experimental design.
2. Scope of the Study
2.1 The population consisted of 315 Grade 2 students from Xingzhou Primary School
in the second semester of the 2024 academic year, divided into seven classes of 45 students each.
All seven classes received project-based learning instruction. For the pre- and post-tests, 45 students
were randomly selected from across the classes to assess mathematics achievement and critical

thinking skills. The intervention lasted three weeks, with five hours of instruction per week, totaling 15 hours.
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2.2 The instructional content focused on Grade 2 mathematics and was organized
into three modules, which were later assessed through mathematics achievement tests covering
basic knowledge, basic calculations, and basic applications:

2.2.1 Data Collection and Sorting: Developing students’ ability to collect,
classify, and analyze data through real-life survey projects.

2.2.2 Division in the Table: Enhancing students’ understanding of division
concepts and applying multiplication formulas to solve problems.

2.2.3 Movement of Figures: Teaching students to recognize and perform geo-
metric transformations such as symmetry, translation, and rotation through hands-on activities and
digital tools.

3. Research Variables

3.1 Independent Variable: Project-based learning management.

3.2 Dependent variables:

3.2.1 Mathematics achievement

3.2.2 Critical thinking skills

4. Sample Group

To select 45 representative samples from 315 students across seven classes, the
stratified random sampling method was employed. Each class was treated as a stratum, and the
number of students sampled from each class was determined proportionally (approximately 6-7
students per class, totaling 45). A random number generator was used to reorder the student lists in
each class, and the required number of students was selected from the top of each list. The select-
ed students were then combined across strata to form the total sample group. This group was orga-
nized into a new class and received instruction in a multifunctional classroom.

5. Research Instruments

This study employed three main instruments to collect data and evaluate the out-
comes of the project-based learning intervention:

5.1 The instructional plan was divided into three core modules—data collec-
tion and analysis, table division, and geometric motion—each embedded within a project-based
framework. The plan was developed and validated by three curriculum design experts, who evaluat-
ed the appropriateness of objectives, content, and project steps using a 5-point scale. The mean
scores across the three components exceeded 4.8, with a variance of 0.08, indicating high effectiveness
and teaching applicability.

5.2 A mathematics achievement test was developed to assess students’ ba-
sic knowledge, basic calculations, and basic applications. The test comprised 36 objective items, and
its content validity was confirmed by three experts, yielding an item-objective congruence (I0C) index
of 1.00. The test underwent two rounds of item analysis for difficulty and discrimination, with results
indicating that 35 items achieved an acceptable discrimination index (D = 0.25) and an average diffi-

culty index of P = 0.77, thereby meeting the standards of academic rigor and validity.
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5.3 This instrument assessed five dimensions of critical thinking: 1) analysis,
2) reasoning, 3) open-mindedness and flexibility, 4) problem-solving, and 5) evaluation. Each dimen-
sion comprised three observable indicators and was rated on a 3-point scale (1 = low, 2 = moderate,
3 = high). The instrument was applied during student performance observations and final assessments
to ensure consistency and objectivity in evaluating critical thinking skills.

6. Data Collection
The data collection was carried out over three weeks in the second semester of the
2024 academic year, with a total of 15 instructional hours. The process followed three phases:

6.1 Pretest Phase: Before the intervention, students completed the Mathe-
matics Achievement Test to establish baseline knowledge.

6.2 Intervention Phase: Students participated in structured project-based
learning activities, including theoretical lessons, group planning, project implementation, and final
presentations. Learning artifacts such as survey plans, data charts, and division stories were collected
during this phase.

6.3 Posttest Phase: After completing the instructional modules, students took
the same Mathematics Achievement Test and the Critical Thinking Skills Assessment. Final projects
were evaluated using the same rubric as the pretest to assess growth in both mathematics achieve-
ment and critical thinking.

7. Data Analysis
Quantitative data from the Mathematics Achievement Test and the Critical Thinking
Skills Assessment were analyzed using two approaches:

7.1 Descriptive Statistics: Percentages, means, and standard deviations were
calculated to examine the central tendency and variability of students’ scores in both mathematics
achievement and critical thinkins.

7.2 Inferential Statistics: A dependent-sample t-test was applied to compare
pretest and posttest results for mathematics achievement. The significance level was set at p < .05

to determine the effectiveness of the project-based learning intervention.

Research Results
1. Comparison of Students’” Mathematics Achievement Before and After Project-Based Learning
Data analysis was conducted to compare the mathematics achievement of Grade 2
students at Xingzhou Primary School before and after participating in project-based learning. The
results are presented as follows:
1.1 A dependent t-test was performed to examine the mathematics achieve-

ment of students before and after receiving project-based learning.
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Table 1 A dependent t-test was performed to examine the mathematics achievement of students

before and after receiving project-based learning.

Test n Full score X S.D. t df p
Pre-test a5 60 38.84 20.41
-16.32 11.49 0.00
Post-test a5 60 50.29 13.80
*5<.05

Table 1 presents the results of the dependent t-test, including the mean, standard deviation,
t value, df, and p value, in order to determine the significance of the improvement in mathematics
achievement (significance level O = .05). As shown in Table 1, the overall mathematics achievement
of students improved significantly (t = =16.32, p < .05). This finding indicates that project-based learn-
ing had a significant positive effect on students’” mathematics achievement, thereby confirming Hy-
pothesis H1.4.1 (i.e., the mathematics achievement of Grade 2 students at Xingzhou Primary School
was higher after participating in project-based learning compared to before).
1.2 Descriptive statistical analysis of students’ mathematics achievement

before and after participating in project-based learning.

Table 2 Descriptive statistics of students’ mathematics achievement before and after

project-based learning

Pre-test Post-test

Percentage
Dimensions _ _ difference
X S.D. X S.D. difference
1. Basic knowledge test scores
(30) 15.16 14.54 23.15 13.09 8.00 52.78
2. Basic calculation test scores
(20) 18.04 5.18 19.02 1.11 0.98 5.42
3. Baisc Application test score
(10) 5.64 2.78 8.11 2.24 2.47 43.70
4. All test scores (60) 38.84 20.41 50.28 13.80 11.45 29.46

Table 2 presents the descriptive statistical analysis of students’ mathematics achievement
before and after participating in project-based learning. The findings indicate that students’ overall
mathematics achievement improved by 29.46% compared to their initial performance. Among the
three dimensions, the greatest improvement was observed in basic knowledge, which increased by
52.78%, followed by application problem-solving, which rose by 43.70%. The smallest gain was in
basic calculation, with an increase of 5.42%. This suggests that students already had a relatively strong
foundation in calculation, leaving limited room for further improvement.

For second-grade students, application scores showed comparatively smaller gains than

knowledge, since solving application problems requires higher-order skills such as reading
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comprehension and logical reasoning. These skills typically develop more gradually than basic
conceptual understanding or computational ability. While project-based learning facilitates this
development, significant improvement in applied mathematics generally requires more time and
targeted practice.

1.3 Study of Critical Thinking Skills after Receiving Project-Based Learning

Data analysis was conducted to address Research Question 2: What is the level of critical
thinking skills among Grade 2 students at Xingzhou Primary School after participating in project-based

learning? The results of this analysis are presented as follows.

Table 3 Critical Thinking result of student after receive learning with project-based learning

Evaluation results

Dimensions _ Skill level Number
X S.D.
Analysis 2.29 0.45 medium 3
1. Identify key information 2.07 0.65 medium 2
2. Breaking Down Problems 251 0.55 high 1
Reasoning 2.31 0.34 medium 2
1. Drawing Conclusions 2.53 0.59 high 1
2. Making Informed Decisions 2.09 0.51 medium 2
Open - mindedness and Flexibility 1.84 0.47 medium 5
1. Diverse Perspectives 2.07 0.54 medium 1
2. Innovative solutions 1.62 0.68 medium 2
Problem - solving 1.92 0.44 medium 4
1. Self-Assessment 1.82 0.53 medium 2
2. Open-Mindedness 2.02 0.69 medium 1
Evaluation 2.37 0.34 medium 1
1. Assessing Evidence 2.20 0.55 medium 2
2. Reasoning and logic 2.53 0.50 high 1
Summary of the overall results 2.15 0.52 medium

197
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Table 4: Assessment form created to analyze critical thinking skills

Sub-project

Critical Thinking Skills Level

Assessment
Items 3 2 1
Analysis Identifying Key Clearly and accurately Identifies most key Struggles to identify
Information identifies all key components but may miss key components and
components, distinguishing  some details or include includes excessive
between relevant and irrelevant information. irrelevant information.
irrelevant information.
Breaking Down Effectively breaks down the Partially decomposes the Unable to break
Problems problem step-by-step, problem but may miss some  down the problem
demonstrating a clear steps or lack clarity. into coherent
understanding of each part. components.
Reasoning Drawing Conclusions are logical, Conclusions are generally Conclusions are
Conclusions supported by evidence, supported but may overlook  unsupported or
and address all aspects of ~ some evidence or aspects. irrelevant to the prob-
the problem. lem.
Making Informed ~ Demonstrates a clear Makes decisions but lacks a Makes decisions
Decisions decision-making process, clear rationale or considers based on bias or
weighing pros and cons only some factors. insufficient analysis.
effectively.
Open - Diverse Actively evaluates and Acknowledges multiple Ignores or dismisses
mindedness and  Perspectives incorporates diverse perspectives but shows bias  alternative
Flexibility perspectives to enhance toward one viewpoint. perspectives.
understanding. 4.2 Innovative
Solutions
Innovative Proposes creative, feasible  Proposes some innovative Fails to propose
Solutions solutions that address the  ideas but lacks feasibility or ~ meaningful
problem comprehensively. completeness. solutions or relies on
conventional
approaches.
Problem - Self-Assessment  Provides a detailed Offers some reflections but Demonstrates little
solving self -assessment with lacks depth or specificity. or no self-awareness
actionable steps for of strengths and
improvement. weaknesses.
Open- Actively seeks and Listens to feedback but Rejects feedback and
Mindedness incorporates feedback to resists applying it fully. resists new ideas.
enhance problem-solving.
Evaluation Assessing Evi- Critically assesses Evaluates some aspects of Fails to evaluate

dence

information, identifying
biases, gaps, and

inconsistencies.

the information but may

overlook important factors.

information or
provides superficial

assessments.

Reasoning and

Logic

Consistently identifies and
explains logical fallacies or

errors in arguments.

Identifies some errors but
may misinterpret or fail to

explain them fully.

Struggles to identify
or explain logical

errors.
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Table 5 : Overall criteria for evaluating the critical thinking skill of second-year students.

Score skill Level
2.50-3.00 points High level
1.50-2.49 points Medium level.
1.00-1.49 points Low level

From Table 3, the overall critical thinking skill level of Grade 2 students was at the medium
level (X = 2.15, S.D.=0.52). Among the dimensions, the highest mean score was found in Evaluation
(X =2.37,5.D.=0.34), followed by Reasoning ( X =2.31, 5.D.=0.34) and Analysis ( X =2.29, S.D.=0.45). The
lowest dimension was Open-mindedness and Flexibility (X =1.84, S.D.=0.47), indicating that while
students demonstrated moderate abilities in critical thinking overall, their capacity to embrace diverse
perspectives and generate innovative solutions requires further development.

When considering each sub-dimension of Analysis, the results indicate that students
demonstrated an overall medium level of critical thinking skills. The highest-scoring sub-skills were
Breaking Down Problems (X =2.51, S.D.=0.55) and Identifying Key Information (X =2.07, S.D.=0.65),
respectively.

For Reasoning, students also performed at a medium level overall. The highest-scoring sub-skills
were Drawing Conclusions (= 2.53, S.D. = 0.59) and Making Informed Decisions ( X = 2.09, S.D.=0.51).

In the area of Open-mindedness and Flexibility, students were found to have a relatively
lower level of critical thinking skills compared to other dimensions, though still within the medium
band. The highest-ranked sub-skills were Diverse Perspectives (X =2.07, S.D.=0.54) and Innovative
Solutions (X =1.62, S.D.=0.68).

For Problem-Solving, students also demonstrated medium-level skills overall, with Open-
Mindedness ( X =2.02, S.D.=0.69) and Self-Assessment ( X =1.82, S.D.=0.53) ranking highest.

Within Evaluation, the overall skill level was medium, with Reasoning and (X =253, 5.D.=0.50)
and Assessing Evidence (X = 2.20, S.D.=0.55) scoring highest.

The data further reveal that the largest standard deviation (5.D.=0.68) coincides with the lowest
mean score, suggesting wide individual differences in creative idea generation. By contrast, relatively
smaller standard deviations (< 0.45) for Evaluation, Reasoning, and Analysis indicate more uniform
performance in traditional analytic skills.

Overall, all ten sub-dimensions fall within the medium range, with no scores dropping below
1.50, confirming the absence of critically low performers. However, only three sub-skills approach the
high-level threshold (> 2.50), highlighting that higher-order creativity and metacognitive reflection
remain relative weaknesses among the students.

Project-based learning has yielded consistent, moderate improvements in logical-analytic
competencies; however, it has not yet substantially enhanced creative ideation or self-regulated
reflection. Future instructional refinements should therefore focus on strengthening these lower-

scoring dimensions in order to raise the overall mean toward the high-performance level.
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Discussion of results

1. Improvement in Mathematics Achievement after Project-Based Learning

The findings of this study indicate that students’ mathematics achievement significantly improved
after participating in Project-Based Leamning. This result is consistent with previous research, which has
demonstrated that Project-Based Learning enhances students’ mathematics performance. For Grade 2
students, the integration of real-world applications into mathematics learning increased motivation and
engagement. By situating mathematics within authentic contexts, Project-Based Learning made abstract
concepts more tangible and meaningful to students. When learners recognize the practical relevance of
mathematics knowledge, they are more likely to be motivated to understand and apply it, thereby
improving their performance. Hmelo-Silver (2004) emphasized that the real-world context inherent in
Project-Based Learning enhances students’ motivation and engagement, encouraging them to explore
mathematics concepts more deeply.

Furthermore, the emphasis on active learning in Project-Based Learning contributes to a deeper
understanding of mathematics principles. Unlike traditional instruction, where students often act as passive
recipients of information, Project-Based Learning requires them to take an active role in exploring and
discovering concepts through hands-on activities. For example, when students collect and analyze data
as part of a project, they develop stronger competencies in statistics and data interpretation than they
would through lecture-based methods alone.

Collaboration also played a central role in students’ learning experiences. Group work provided
opportunities for discussion, idea-sharing, and cooperative problem-solving, reinforcing their comprehension
of mathematics concepts. As students articulated their reasoning and engaged with the perspectives of
peers, they consolidated their own knowledge and were introduced to alternative approaches to
problem-solving. This aligns with Vlygotsky’s (1978) sociocultural theory, which underscores the value of
collaborative leaming, particularly within the Zone of Proximal Development.

In addition, scaffolding was embedded throughout the Project-Based Learning activities. Projects
were designed to break down complex tasks into smaller, manageable steps, with support and guidance
provided at each stage. This scaffolding process enabled students to gradually acquire and apply
mathematics skills while building confidence. Vygotsky’s (1978) framework highlights the importance of
scaffolding, whereby teachers and peers provide essential support to help learners master new skills and
concepts.

Importantly, the Project-Based Learning activities in this study were carefully aligned with Grade
2 mathematics curriculum standards. This alignment ensured that students not only engaged in meaningful
project-based activities but also achieved the required learning objectives. The National Council of Teachers
of Mathematics (NCTM, 2000) emphasized that aligning instructional strategies with curriculum standards
ensures comprehensive and coherent learming experiences, ultimately promoting mathematics proficiency.

Overall, by integrating Project-Based Learning with the formal curriculum, this study demonstrates
that students can achieve educational objectives in a more engaging and effective manner, leading to

significant improvements in mathematics achievement.
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2. Beyond the “Moderate” Classification: Developmental Constraints in the Assessment of Critical
Thinking Growth

Although previous research has shown that Project-Based Learning significantly enhances the
critical thinking skills of second-grade students—as evidenced by improvements in problem analysis,
information evaluation, and the collaborative integration of diverse perspectives—it is essential to
carefully consider the developmental constraints that shape the interpretation of this “moderate” growth.

Causal Ambiguity Due to the Absence of a Pretest: The lack of baseline data limits the ability to
attribute observed outcomes solely to Project-Based Learning. As Shadish et al. (2002) emphasized,
pretest—posttest designs are critical for establishing causal inference in educational interventions. Without
pretest scores, the “moderate” level of performance may reflect students’ pre-existing abilities rather
than the direct effects of Project-Based Learning.

Developmental Mismatch in Assessment: Many widely used critical thinking assessments are
designed with adults or older learners in mind, and may not adequately capture the cognitive capabilities
of younger children. Kuhn (1999) notes that children aged 7-8 are typically in the concrete operational
stage, where abstract reasoning is only beginning to develop. Assessments that demand advanced textual
analysis or essay writing may therefore misrepresent students’ abilities by imposing excessive linguistic
and cognitive demands (Halpern, 2014).

Contextualizing “Moderate” Performance: The classification of students’ critical thinking as
“moderate” must be interpreted within developmental norms. Willingham (2008) argues that critical
thinking is domain-specific and emerges gradually over time. For second graders, achievements such as
comparing alternatives or recognizing key information represent meaningful developmental progress—even
if formally categorized as “moderate” (Lillard, 2013). Moreover, standardized assessment tools may
fail to capture nonverbal reasoning skills demonstrated through play-based problem-solving or hands-on
activities.

The difficulty of teaching critical thinking arises from both its cognitive complexity and various
educational constraints. Critical thinking involves higher-order processes—analysis, evaluation, reasoning,
and metacognitive monitoring—that demand greater cognitive resources than general knowledge
acquisition, making transfer difficult for learners (Guerin, 2025). Moreover, its context-specific nature limits
skill transfer; even if students acquire strategies in one subject, applying them to interdisciplinary problems
remains challenging, thus requiring distributed practice across multiple disciplines (Sanchez & Ruiz, 2024).
Teacher-related factors also pose barriers: while many educators value critical thinking, they often lack
systematic teaching frameworks and formative assessment tools, leading to implicit rather than explicit
instruction (Guerin, 2025). At the institutional level, dense curricula and outcome-driven evaluations further
restrict opportunities to teach higher-order thinking, resulting in structural exclusion (Sanchez & Ruiz, 2024).
In sum, the challenge lies not only in the cognitive demands of critical thinking but also in tensions across

learner beliefs, teacher expertise, and institutional culture.
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Recommendations
1. Practical Recommendations

1.1 Integration into Mathematics Curriculum: Primary schools should embed Project-Based
Learning in mathematics through real-life contexts such as data collection, division, and geometric design.
This fosters engagement, active participation, and deeper conceptual understanding.

1.2 Teacher Development: Regular training should equip teachers to design, implement,
and assess Project-Based Learning, with emphasis on using tools like data charts, manipulatives, and
critical thinking rubrics.

1.3 Structured Process with Feedback: Project-Based Learning should follow a structured
cycle planning, implementation, presentation, evaluation, and reflection while incorporating continuous
formative feedback to support self-regulation and skill growth.

1.4 Collaboration with Stakeholders: Involving school leaders and parents enhances
institutional support, resource allocation, and recognition of student achievements, creating a more
holistic learning environment.

2. Recommendations for Future Research

Future research should investigate the long-term effects of Project-Based Learning on
students’ mathematics achievement and critical thinking across multiple grade levels. Employing larger
sample sizes and extended intervention periods, such as semester- or year-long implementations, would
strengthen the reliability and generalizability of findings. Moreover, interdisciplinary approaches that
integrate mathematics with science, language arts, or digital literacy, supported by educational technologies,
deserve further exploration to enhance student engagement and learning effectiveness. Finally, future
studies should examine how critical thinking skills developed through Project-Based Learning contribute
to higher-order competencies—such as creativity, systems thinking, and ethical reasoning—using diverse

transfer measures, including creativity assessments and behavioral observations.
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Abstract

This research aimed: 1) to develop an experiential learning model to enhance the digital
competence of student teachers; 2) to develop a teaching package based on the experiential
learning model to promote digital competence, with efficiency determined by the E /E  criterion of
80/80; 3) to examine the effectiveness of the teaching package by comparing students’ learning
achievement before and after the instructions; and (4) to investigate students’ satisfaction with the
teaching package. This study employed a research and development (R&D) design. The population
consisted of 180 student teachers enrolled in the Graduate Diploma in Teaching Profession Program
during the second semester of the 2024 academic year, distributed across six classrooms of 30
students each. Cluster random sampling was used by assigning numbers 1-6 to classes and randomly
selecting one class of 30 students as the sample.

The research instruments included:

1) a teaching package based on the experiential learning model comprising five instruction-
al plans; 2) an achievement test; and 3) a satisfaction questionnaire. The results revealed that: 1) the
experiential learning model (EX-Tech Learning Model) consisted of a seven-step instructional process;

2) the developed teaching package achieved efficiency 80.73/80.42 meets the specified
criteria

3) post-test learning achievement was significantly greater than pre-test achievement at the
.05 significance level; and

4) students’ overall satisfaction with the teaching package was rated at the “highest” level
(M=4.52, S.D0.=0.82).

Keyword: Experiential Learning Model, Digital Technology Competency
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Famadounsaoussnaduszuy T nsdeusifutusoy
sl 5 &Un v 5 gniansaw I 1) madsaiugu
wazland oy 2) meviauuinngsy 3) muaniUasy
wazdunse 4) minnasdltanaie uay 5) Msagiouna
wazUsuiiiy

2.2 arnaeunnunndaiienyanisaeu
(Content Validity) fi3e1v1ey 3 AU Auamdvil
A3UMTY IOC (Index of Item Objective Congruence)
Aiaderuaenndes 0.6 Ty wasUSuUTulalauauuy
VosiTermey

2.3 aunedesiouazimamunimesosie
AldlunsiAvsiunudeya 1dun 1) wwuneaoy
fouadugnininisiFou Wuunaaeuyaiediu
APULTEU-NAUTEW) 2) WUUUTELUNITEUIUNIT

3) wuuUssidiunau uaz 4) wuudssiliuauiianela
2.3.1 mswanuunadeuTanadugms
(GRPTINGEASTEIT)

1) ¥ uuuvnaeuanadugyimemaiden
arudirnualy Tnsadrsuvunaaeuianadugns
y19n15138U WUUUsTs 4 diden S1uu 45 de Fauiluldess
41U 30 U9

2) dawvunaaeulififoang 5 au
UsziiunnugennneiuingUseasAnisiseus ngld
ftiauaanAaed 10C) NaWUINIULNMI 35 U9 LAz
USuAnIuToLaUDILUY

3)ihuuunareunnadunvsYen9Sey
mAauamseteiuinAnwasiitaeisousieiv
winnssuuagimaluladansaunadimiuaguiuad
Tneiinasall 1) A61w19suun (Discrimination: R)
g5¥ning -0.27 1 0.60 laednidendoasudilen
grunasrwunlusedu 0.30 Juldduau 30 de
2) m1szAuANLIN (Difficulty: P) AATIZRALLA
284 Brennan WawuIINUadou 35 Ualaendodeu
fifirnAueINTENIng 0.20 - 0.80 F1uw 30 To
3) ArAudoriy (Reliability): wuunagou 30 U0
fidnAudesiumintu 0.88 uansferuifiowsuas
w@dpsnmiivangay

2.3.2 MINARUUUTLIUNTEUIUNT

1) s1quvudszidunszuaunig
nIzUIUNTIANINTIUNNSIEBUNISaRU tagldnsuseiiy
WUU3U3N (Rubrics) Usznaudie Useiunisuseidiu
AuFULUUNSIEEUN SIS BukUULTuUsTauUN 150

2) duuUsELliunszUIUNITULEUD
sofiTervgy S11u 3 A leUsziliuruaenndes
TEMINUUUUIHUNTE UM IAUURUNTIANSS a3
Taoldgns 10C wuin Azuuwade flduviiiu 1.00
WUUUTEUNIZUIUNTIAIINEAARDINULNUNITIA
nsiseus

2.3.3 MINAUIMUUUIZIRUNAIUY

1) a$1auuuUssdiunany dWevseiiy
nanuiigiFsuimIaInganisaou ainaauiild
aglugUuuuveseay lassny isedsssiugiieides
fumeluladansaumemansinuiiindnuifauiu
logld n1sUsziliuwuugusn (Rubrics) Usenausmiy



11575 inmlufadnad o snsdnm
AUANEIEART WG TTNE LT AT

i 8 auuii 27 nSngImu-riug1sy 2568

4 Usgihin 1) fMUNITUIUNTRAMUINGIIN 2) AUAMAN
NANTU 3) FUAIIGNFEY WAL 4) AstiLdede

2) duvusgiliunanudiiauene
Aiforvay $1uu 3 au LeUsziiuanuasaades

FENIWUVUTELIUNANUAULNUAITIANTITITEUS

Ingldfans I0C wui1 mdvllanuaenadas 1Ay

1.00 ¥a1gAUI WUUUsEIURAUEIAL@ORAREY
TULHUNTIANTSEUS

2.3.4 myfimuuuUsziuauiael

1) WarnnuuuUsziliuanuiianelaves

HiSguniirayanisaeu laguuuussiduiingdiu
UszanadAn (Rating Scale) 5 5AU
2) dwvuusgiiiuanuianelaluli
Hidenmey 3 Au AsIREEUANLATLFLEDIN (Content
Validity) a28n15A1UIaANRSEAIUATY 1OC WU
Iaedvtianuasandes wiriu 1.00 fo31 aglunadia
lyistoauTuuss
3. thyansaeuRimuIRLFULUUNTaoY
wuuituUszaunisallunaassld (Tryout) wagm
Useansnn legldinue 80/80 (Yauem WIWUINA,
2556)
3.1 a%adt 1 veaedldlunguidn (Small
Group Tryout) tinAnwiasdnuiu 3 au Andienlag
FBazae ionTedouATILINzaLTaL oM waz

NaN15IY

Uszifuadesilefldlunisussidiu
3.2 afadt 2: neaedldlunduruinnans
(Medium Group Tryout) #nfinw1Aginuiu 15 au
3.3 sl 3 vaaedldaidluniaauy
(Field Tryout) NguftSeuAAEUIN (30 AY) Lagm
Usedndan 80/80
Yunaudt 3 1533 (Research: R2) msviluld
(Implement : 1)
matdeludumeunslignmaaeu un1side
Aannaes (Quasi-Experiment Research) 1{un1s
ypaesinguvaassnguiAB TN MRaeURey
WALNAINI5NAasY (One Group Pretest-Posttest
Design) TneiduRanssununsEUIUnSHaE
1. Tnguiieg19vuuUngaUna U su
aussouzinalulagidviavesindnwag 91w 30 U8
2. ailun1IdanIsiseusAleYAnITEe
Usenaumeyananssy 5 4n 1 gase 1 dUai uau
5 dUnmi/dunsias 1 Yu/Suag 3 99l 590 15 Halus
3. NUMIPEIILUUNAGBUNAUS B
Sumauit 4 nswaL (Development: D2)
n1sUsziunazysuUse (Evaluation : E)
Usziliumnuianelagiseudenayanisaeu
wazthtaiaualuuiuly

HAN13IEANINgUsZaAtaN 1 NN FULuUNSaR MU UINYSEaUN0] NaaINN1IANLTuIATe

Vns[,ﬁlmﬂLL‘UlJmif\]mmﬁLiﬁJuiwLSEJm”l EX-Tech Learning Model (Experiential Learning for D|g|tal Teaching
Competency) Sadunmsduanesingufinmaiouiuuuiiszaumanivosinnsdng eguuiiugiuuuiin
nsas19nemuLes (Constructivism) uaznseuaNssauzAaviadmiuaslummsswil 21 1o viild
I¢sUnuunsanulsEnaufeesdusEnoundn 6 asdusenoudsl

p3AUsENOUT 1 wdNNN3 WwIAe wazvguwi] ULUUNNsABuSanaldysanNMsILIRANSIT oS
wuuUsEaUN3al (Experiential Learning) aiunszuiumsiioudiiussaunisalads msazvioufn way
msUszendld saudian1siseuduuu Active Learning agnaduszuy

padUsEnaUdl 2 anmuiun nssmuRanmUSUnATEURRUTlAssEssugumAlLlaE uleuieseiund
UIUMYLTY Wazluamnamdngnsvesaazagmani unnsnnseuiinseunguuazasnndesiunisiaves
i inendesvdgasaniunmndnagitefiamyiosiu



Jdournal of Educotionol Technology ond Communicotions
Vol. B No. 27 July-September 2025 Foculty of Educotion Mohosarokhom University

oadUsznouil 3 Yaderindr metmustladeiudniisuiaiugumeluladvesindnying aussouzaes
Haoulugug Facilitator uaz Coach wagninensnsiieus uandlyiifiunsisoumiundondia egrdlsfanm
mstinsfinsanfamansiauanssouzvesiasuies Tnsanglusunsliinaluladifiennsous
WUUYIaIINT (Integrated Technology)
03dUsENouTl 4 nsvuaumstanisdoudiuuiiulsraunisaingsuiunis 7 duseu Téun
1. drmafiugufiFou (Pre-Assessment) Uszidiuanud finvedumeluladidvaidesiu uaziimuad
vosthAnwasidsonisliineluladifienisious
2. a¥sanunsalingme (Set Context & Problem) M3sa$1s “U3um” 3o “anumsal” fifidnvazadne
wioLfuaniumsaia3s (Authentic Problem/Context) tlensedulifiSsuAnemanly fsranu uagiiusagils
TunaFeudunsastiouttymvdedanisiuaniunisaitu
3. WBayUszaun1saiass (Concrete Experience) Wuiladndfywas EX-Tech Learning Model futuney
a

Mseuls asdieuiRate luanunisalidmunty Tnewiunsldmndeujia aussausivanvany

=

e lugnsiinesdruiiiiunsiauess

q, LLaﬂL‘lJaIEJUL‘%‘EJui (Sharing & Processing) ﬂismumiﬁé’ﬁauﬁ fneveaUsEauNTel ANNAR AINFEN
wazkanNsasioufoR Irunileusuduriendu runssuiumsaunun agvioudn videnisedusesiudu
wieliAneutlannuszaunmsaivesaueauazdu

5. duAseiesAnug (Conceptualization) FiseuasdunumiBissnlunsdn esed wazdnseuuny;
ARnnUszaunsaiivd@guazuanivasuSsusinteunth lnefidmnofieiliAadoasuiidussdnimg
dmsuihlugnisussendldasa

6. namaalUld (Application & Action) nszuaumsiifiSeulsthanuiuasdszaunsaliidanssi
\Wussmmsluvszendldluanumsallv lihegfuaniunisaiaund wieaniunisaiase welmAnnisiny
wazlasNasemuansalumsuidynuardndulasgradusyuy
7. azvieunauazysziiunues (Reflection & Evaluation) fSeulsd nuniu Uszdiu uazlasnses

Y
¥

AeildiBous anUszaunsalillaadiionae welmAnnsiBouinands Insinesidsildnanielsidnsa
w¥oufunsunuiewmuinuesluassielulurueieatu nsUssifiuna (Evaluation) azasaunqy
fansuspifiunuies (Self-assessment) msUszfiuannifiou (Peer assessment) wazn1sUsziiulagaeu
(Instructor assessment)

aa o

oaAUsENaUR 5 Nadns nsimuanadniduaissauzmaliladidvia 5 snu 1) Anudanudile 2) msdnms
Foud 3) nisldnalulad @) msdnds waz HMsadeassd Wunsianaiinseunguuazasnadeiy
nseuaNsIaugneumAlulagfidvavesinAnwiag

psdUsznauil 6: nanistloundu mamstleundududumeudidatiumsasiiouwayieseiuadnsiindu
mnmsdatanssunsBend efinsaniiFouinaussousmaiumaluladfdramaingussasdiiimunli
vi3elal Tnsendedoyannuansunas 1wy nadugrivnanisBeu aruuun1sufoRnanssy sensussidutue
saimuAniuararufiaelavesiFou matounduilifiesudlilumstudueindiievesninous

T v vy & = 3 v o a
LLG\EJQSUUHagWQUIWQaE]ULWUQQ?@LLSU\TLLagf\]‘ﬂW@@QﬂﬁUUEQGLUﬂf\]ﬂiﬁm
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RN (319) JUMUUNMTaRU Wdldeiwgy auwalulagnisfiny wazaunangns

WAZNITARU 31U 5 AN LNTIMAINTINAUNUINGY (Focus Group) WazUseidiu neilisgazidenmall

‘:l a 1 1 o v 6
A9 2 wansUTEIIU (379) duliznaunanvoIFULuUNTERULUULIUUYTEAaUN T

WindnaSuaNTSaULIALULATRINaVRINNAN Y

- _ SEAU
MUY X S.D.
AU

1. TagqUszashvassEuUNIaRU 440 055 N

a o =k 9 a
2. wnAauasnguiildlunsiaunssuunisaeu 480 045 WINiign

3. JURBUNTRAILITEUUNTEBUY 4.40 055 N
4. Ysglgwiimadnaglasuannssuunsaeu 480 045 1INTign
5. 99AUTENBUMUNITIATIEVIUTUN (Context analysis) 480 042 WINTgA
6. Yaderiudn 450 051 WINTEA
7. AsrUunsInnsiFeunisaeu 4.60  0.50 WNvign
39U 4.60  0.49 wniign

MnmsUsziuANumEaLTesgULUUNMsasuLUUITu sraunsalifledaaSuaussauzinalulad
Advfavestindnu Taofidoamgdnu 5 v nui Teesweglusedy “unflgn” (X=4.60, 5.0.=0.49)
uazidlofasanduneussiudianssddaie 7 Ysadu fd 1) Tmqusrasdvsssruumsaeu ldsunisusadiu
Tusgdu “un” (X=4.40, 5.0.=0.55) 2) uwiAnuaznguildlunswan eglusedu “unilgn” (£=4.80, .0,
=0.45) 3) FumouniwLIEUUNSARL IRSuNTUssdivlusedu“ann” (X=4.40, S.0.=0.55) 4) Usslowsl
fimninagladu Ifnzuuusziu “annflgn” (X=4.80, 5.D.=0.45) 5) ssdUsEnousiunIsTiATIZHiuTUM (Context
analysis) Ineaoglusesiu “anilgn” (X=4.80, 5.D.=0.42) 6) tadeiuinliFunmsuszsidiulusziu “uniign”

(X=4.50, S.D.=0.54) uay 7) NIzUIUMITANITToUNIaeU asunisusaliulusedu “uniign” (X=4.60,

S.D.=0.50)

(EXPERIENTIAL LEARNING FOR DIGITAL TEACHING COMPETENCY)
1. MANNTTULIAA uAsVIqE]
- \_ 1. nadamadoujuvuniudszauninl (Experiential Learning)
= = 2. mmsousnelulafiifiaveninfinying
3. niuufreondin (Life Long Leamning)

2. anwuiun

1. Wiummadinuneluladada
oL 2 ulnnslunsrfaussianneg
l /W 3 Jie ey inalulaBATelusoufinen

4. wuamvemdngeilunswanuminfAnwag

3. Uadednt

1. Unfinwng 2. daou
3. aussouzivalulaBiSavenindnwag 4. umdsnaSeud

v

4. n3zvaumanISamadvuuvunivdszaunisal

1. dsaviugu§ou (Pre-Assessment)
2. a¥nantumsniimie (Set Context & Problem)

6. vaoanilUlY (Application & Action)
7. axviounaunrUsziiiumass (Reflection & Evaluation)

3. wlguizaunsaieis (Concrete Experience) .

a uam'dﬁuul‘s'wf (Sharing & Processing) & *

5. Juassesdang (Conceptualization) p
a -

\‘

J

UnAnyiagiiaussousmedimumalulaBaitia

6. unlloundu

watloundu dmiumaivdimiann

e’

AINLEAS EX-Tech Learning Model
(Experiential Learning for Digital Teaching
Competency)
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wanI§etlifudn EX-Tech Learning Model fimuntufimmlanslusunisysannimguiuas
wwIAnTae InenaungensiseuswuuniuUszaunsal WnARNsaseAusaIemuLed (Constructivism)
uaznsouaNsIaUrATviavesnsluanssul 21 Wihefuegradussuy dwaliAnguuuuifesdusznou
asuihu 6 fu TnefinszurunsSeuuvuitiulsraunisel 7 funou TWaulsnsasviounanarnisussdy
e Guderdeniaifeudifesnuasnisiaunaussnuzednedsdu SnadannsaasounauarUiulss
fodnssiaiilos JuduuinnssunisiSeuifiddnonmlunisensefuamuainnisndnnsuaznouausy
soANFiBInIsvessAnluAmISTYT 21

nan1s3seAuTngUszasddad 2 eWauiyanisaounusULUUATARULU LY ST AU Tal
iledaaiuanssausmaluladfdviavesin@nuilyiiuszansnm tngldinusi E /E, (80/80)

Tunsiteedsdl {Adeldnsevanssoussumeluladidvavosindnwag Miaules galsad ufels
waganiy (2566) Tneidon aussnusvdnil 2 medamsBeudiveluladida st 8 fo “aunsaussend
waluladidvialunisesnuuunsiBeunsasusgraduszuy” Wesniduinvedfguesnglummssui 21
fazvioumuanunsaluns Ny senuuy siduns wevUssliunansinnisFouifemelulad Gaaenndos
funseunIRANASATITE YesdinNwaYIBAsAANMIANY (2566) Iiuliinsilanssouzlunsldimalulad
ogaiiusyAvdnm Snidsaenadosfuiushavesminerdesmdgamalunsuanagiioandmiososiu
nswasuuUasanaluladuazdeny uazmnzaufusukuunsFouivuiiulszaunsoiiidalona
TsinAnwiasldasiioufifasuavasiioudin Ussnaudeyanisaousuau 5 an dall

Y '

= o & ° ¢ va o Y v Naa =
YAl 1 N1sesIviugIukazivuaanIun1sal Jisewinnisusslivinveiumalulagfdvianied
drsndyminisduasduaniudny fMvualandnsteus wasdeulesdymiunisuszendldmalulad
YN 2 MIRAUILINTTULAzUSEENAlY diSeusaniuuvseimuFeuinnssuAdviadmsunisaeu
° = o ¢ = Y daa o !
ihUggyiinuanlglumsiau wagiinnisesnwuuuniseulagldmalulagfdviaegamunzay
Yl 3 nsuanifeuseuiwasdunszianus disunanUasurnufniiuuasdaiauowus asei
LT-9n8oUTeINInNTIN LarduaszisdanuilniannUszaunisalsuiu
Y 4 nMsneaesliuinnssy diseunaaeddduinnssuadaniaunduluaniuniselase Yssduna
N5l Amsendagm wazasviounannsufuRasaneimuningwy
YAl 5 NsavviounaukarUsziliu Jiseuazviaunanisiduinnssy Insended Yednin waziuini
n3USuUgs Usziliunuesuaziiiousiutu wionaguidunuwimanmssesanuinnssulusuan
wielviganisaeuiiamunin ideinganisaeulunaaey (Tryout) ievnuszaniamiuindnwiag
o [ ! o &
U 42 Ay laguuadu 3 ngu fadl
1. MsvedeUUIEavENNYANISARULUUNTWanila (One to one testing) F1UIU 3 AU TrELLIA
5 §Uasi nmsdunwalin@nwinutoausiuzdfny Toun amsiindiegeuinnssuiuluuiivssaunanudse
Tuannuangusuniiioaiassduniala wagaisiinisdnnanssuEniugunsldmalulad
2. Msvnaeulszdnsnmyanisaeuluungudn (Small group testing) 473U 9 AW SPEZLI
5 §uUnsk wuinszanSam E/E g 76.04/76.16 diliifiainausi 80/80 fiviun anmsduntealindnw
Iaiauauwurdn msiunuianUisuieudoaulaiseninedUnny wu Line group %38 Padlet kazmisusu
L3 a ¥ U ¥ o v vV 1 a o [ 1
anunsainsseuilimngauiudediaiunalulagluusasuiun ihluuSulsaanisaeusiald




Ti5a15 (nmlufadnm:doasmsing L )
AUANHEERT WGTTNE LGS Uin B auuin 27 nsngimu-nudidy 2568

3. MedeuUTEanSnmYAnIsAoULUUNIAAUIY (Field group testing) 41U 30 AW T8EELIAT
5 ek aannisvadeuliussdnsam E /€ oefl 80.73/80.42 Tnesadulunuinasi 80/80 fifmun
wanslifiuinganisaeuiivauntuiinumugauuagduss Ansnmisdunszuiunisuazuadng
PnMsdunwalindnwlasudeiaueuugdn mnlalemalvidiSouasiounaseyaraniounuinisuiuls
nuesuuuilasadns uasimungUuuumauaiouna Iantsaniu Seldihdofumuiindnluiuugsely

nansITemuTagUszasAded 3 §Asuldthyanisaeuiiniunaass (Tryout) Tulda3e (Trial run)
funguiedne ilefnwmadugriminisSeuserinneuioulasdaiouvesiiouiifouruyanisaeu
iﬁmaﬂﬁiﬂizLﬁumaé’uqméﬁaﬁ
M9l 3 HansUSsuileuRadugrsnansdsuresiSsuiliBuseyanisanu

nadugnEIeNsSeu n ATLUULAL X SD fovay t p
fouBY 30 30 13.33 2.02 44.44
A 29.20 .000
NALBU 30 30 24.77 2.11 82.55

*Thiudfeyfisesu .05
9 £ a o = ] S oA a v a a
HadugrinImsiiswvestinAnwasnewseuilaaie 13.33 Azuuu (44.44%) uasnasseuiiaaie
24.77 A¥LUY (82.55%) B9aaTuRg T IneNanITAdoUNATANUIMEASEUTIHATUgVEN1aNISISeU
ganneuseuegelitudAnyTiszdu .05 uandliliuinansaeuiimuuiiussavsralunsdaasuanssous

o w

walulagadviavestindnwagegaiidud gy

HaN15IEANIngUITaNAtaN 4 liefAnwinnuiianalavesiseuniseynnisasu neuuuyssiiu
AUl S e ulS s Ul UYANITADUNS 5 ATY 31UU 30 AUUTEIIY dnansuseLiludsl
M19197 4 wansran1sUseliuauianelavesisounideyanisaou

(n = 30)
nan15UszIiiy
518N UIEIiY — S.D. 520U
X ANusnala
1. anwfieweladenszuiunsiFeuswuudiuusyaunisel 4.54 0.50 wniign
2. aniianelasienisidinalulagfdvialunseuiunisSeus 4.53 0.50 wniign
3. avwfisnelasionsdanisBeunisaeuvesiaou 4.52 0.85 wniign
4. pnufisnalasionadnsnisBeuiremuies 4.50 0.78 wniign
AIWTW 4,52 0.82 wnilan

wuuUssidiuinanuiisnelavesiSeunilieyanisasu lasnmsugiseulianuiianelaseyanisaeu

'
[y

RE7 SEAU “undian” (X=4.52, S.0.=0.82) lnenniuinanisussidiuegluseiu “uniign” Usznausig

e =)

(%

4 ¢y fdl 1 anuftaweladenszurumsiFeusiuuiiuussaunisal dmnufianeleegluszdu “uniign”
(X=4.50, 5.0.20.51) #ufi 2 anuisneladenisldmalulagadvalunssuiunisisend danuimela
oglusedu “unilan” (X=4.53, 5.0.=0.50) Fufl 3 muflsweladenisinnisiiounisasuvetiaou
fruflewelesglusedu “snflgn” (X=4.52, 5.0.=0.85) waz fuil 4 mufiemelasonadnsnsiGous
yosnues farwitawslasglusediu “unfign” (X=4.50, 5.0.=0.78)



Vol. B No. 27 July-September 2025

Jdournal of Educotionol Technology ond Communicotions
Foculty of Education Mohosarokhom  University

anUs18Nan15IY

Mnran1sITeannInefiuTenald fail

1. jUuuumsasuUUiUszaunsal Wiodaaiy
aussousvalulagadviavesindnwiag uminedy
UL Eava

sUkuuNMsAUL UL SEAUN1S8l EX-Tech
Learning Model #31n§1U31nWUIAANITITEUT
\Bauszaunsel (Experiential Learning) Ingdin1sesnuuy
meldnseu CIPOF Model finszuauniaifous 7 4u
WugUuuuiinesmanussniansBouinnuszaunsalass
MIANIATIEN MIaziouna wuazmsldinaluladidvia
g19aaTIA s ainAnuasiitlanssousAdva
MnnmsUsziulaegiervgnuinfianumnza
AaN1TIANISISEUS LavaennneaiuNgunNIsiseus
FeUszaumsninaipdnsmaiiou 4 suves Kolb
(1984) loiwn 1) M3FeuFaNUszaunsalng (Concrete
Experience) 2) nsdanauazazioudn (Reflective
Observation) 3) NM5a319UUIAALTIUNTTTH (Abstract
Conceptualization) wag 4) nsvaasdlgluaniunisal
vl (Active Experimentation) §anszuiunissanann
Prelninfnwiasaiuisainuiniug vinve way
wanafegnlusyuy uar denndosiuLuIAnuey
Dewey (2005) TagidainnsdnnsiSousiisagiseu
WWugudnans iuUszaunsaleseiifinanmagyhlviden
leansnseihiunisagyiouAnannsiseus ineagiini
fisnanmuandenfinzanilodelifidou Andu v
B warBeusldnaonTin daieilunngiuddyves
WWIAANTSANYBISA (Active Learning)

2. anTsaeumATULUUN SR UL UL sEAUN 5]
ioduaduanssouzimaluladfdviavesindnwing
fisz@nSam anannousi E /E_(80/80)

yansaeuiinsiaLogasioilios 9103
naaey 3 szey laviFuaInnsaaey wuunileionds
waznaudnddslifanast 80/80 usfinisuiudge
pudelauauuz v sieu unsEilinIsvAdeUN ALY
ANTOUTIRNAITUSEAVEAMN i E uay E ASUYNAINTTY
wansbimdennumuzauwazaudululalunisliess
wail Yaduddaiviliussavsamdinay Teun msld
fethuinanssusuluy ileladuystaumsainsauas
\Hunseudedslumsiniiaseyt Ssaonadoeiu

WIARYDY Kolb (1984) uarauiTeved U9 LAYI5S
58 wazAme (2560) Afi3ouiinuiianslase
n1ssulagldunanesuesulaunainnalstoniy
(Google Classroom, Facebook, Line Group) duasy
nsdeans msuanAsuioud warununvesiaeuy
Tugugddrusanuazain GsaonndasfuLuiin
N3L58UsUUUBIUTEAUNIAIUDY TUEan WINUA
(2555) naai eeFUsEneULaYunBuNg 9 UDITEUU
HostimsuUszanudiiudiu iletsaivayussduszney
u  vhauldgndesmudiszuudesnis

3, UszAvinansidapnisaeuiiiannugUuuy
mMsseuuUULiuUszaunnsal Lleduatuaussaus
weluladAdviavesindnwag InerSeuisunadugns
NN PUNBULALMEAUTYY

Han15338dududn nsldyanisaouLUY
whudsraunsalanansoensedunadugnsninssou
voatindnwiasliegsiiduddny lnsazuuulads
vauSeuganitneuSeuetslidoddgisedu 05
Feazvioulmiiufwaveanisiouiriunseuiunig
7 fupou 1) miﬁ’ﬁa'«aﬁugm (Pre-Assessment)
AseulisunisUszdiuanudiasiinueanunalulad

Y
[
aa o =

Advialasiu vilinsuanduazgafiaasimu

)}
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Ferrunseauauasentnuazksegelalunisseus

q

2) Nsas 9@ IUNISINIMIY (Set Context & Problem)

£

Haoulfoonuuulandvieaniunisainseiidoules
Aunistdmalulagnianisdne vinlviSeuiin
wsatuaalanwaziiupauddgyvenisisous
3) M3y Uszauni1salass (Concrete Experience)
AouldaaloufuRass 1wu mseenuuudedivavie
mM3dansiseun1saeuseulatl denrdasiunuIAnvS
Kolb (1984) fiii1n153susizuainnisuftiass
4) msuanidsuBeus (Sharing & Processing) fi3eu
IfuaniUasumnuniiu Ussaunisal waedZuidaym
futleusauity Fstheiaduairainuznisdeans
warn13vIuTINAY 5) N1sduATIETRIAAINS
(Conceptualization) fi3euldlinsies a3y uas
faszuuamudanmsUion viliAneudlafidngs
wndu niouiandenlsmguiidifunisujifaie
6) nMsneassilUly (Application & Action) Hiseu

Y
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IshaAsisousludssandldfuaaunisainsaeuass
vidoantunsalinans deeiiuanushlauagnisud
YeyniBsasneasse wag 7) nsazviouna (Reflection)
fi3uldasvioudnisuszaunisaiiilasu fagauds

v 9 i °o 8 v
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q q
a Yl

Seuiianumneuasdsdu
1NNTTUIUNTNG 7 Tunauddrgliiisou

U
a

Lilsifisaiiuguainud widsimuinuznisan
msuAdem wazmsvhaouduiin suduanssouzddey
yosnsluamsTeil 21 Fsaenndosiunanisinuves
oA navanad (2555) AumeFeudideszaunsol
Fowriutuneusgnafusruuiiledelffnnisdous
fiandanardiiy vennniliaenndostfunuiseves
wszamleBu wmils uazany (2566) Anuinnnsld
msaeuLUUBUsTaUNMsalhefiukadigvismenisFeu
wazlaSuaswinvensuTumlazusapslavesiseu
a. madiawelavesiSeusioynnsaeuiifiaun
mugULUUNIERUL U UUSTaUANSa) Liledaada
aussouzwalulagfdviavesindny
HanSIdenU diseulinuiianelaseyansaou
fifannmuguiuumsasunuuiiulssaunisal (EX-Tech
Learning Model) ag”lmzé’fummﬁamﬂﬁqm AIBUAGY
sagrudlevn Aanssu unuwiaeu msldinalulad
waHaGNSIFeUS FeaeviouimsBeudidaszaunsal

Miudiewduaudnandisadausgls anvauls

wazAUvIngran1siseuslaag1aviate aenafesiu
LuAnYes Kolb (1984) fifunisasileufjifnas
NTALYOUND NADAIULUIANYRITHEIA WINUINA
(2545) Firinandguazuitymionuesnilug
arufisnalauazauningilalunuies nits
faaenndeiunuITevednigial Snuvming uasany
(2562) fnaanAITeBusuISeuiiinunisBeus
wuudsUssaunisaiifneiianelalunsidouuniy
wsneliSeuananiunisalaTefifinnmmnededin
waEIYTN

JDLEAUDLUY

1. Totausiuzdmiunsulle
1.1 Uszgnildluseiniiifeaivde welulad
wazwinnssulagidulvigiseuldesniuy adauas
neaedlduinnssuAIvialuanIun1salas
1.2 A359AN1338U3WUL Blended Learning
THunannosuoaulatatuayu
1.3 l¥Aanssuavviouna (Reflection)
agadussuy
2. Forauouurlunsiveaduioly
2.1 waasdldiungudvanefivainuais
(A3UsEIINTT AgTUlv @8v)
2.2 AN NATEUE1IURIENTIOUY (Follow-up
Study)
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