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Abstract

Introduction: The Administrative Court plays a vital role in controlling state power and protecting the rights of
the people under the rule of law and the principle of separation of powers to prevent the abuse of power and create a
balance between the administration and the people. The power of the Administrative Court under the Administrative
Court Establishment Act and the Procedure of Administrative Cases B.E. 2542 has defined the scope of consideration
of cases related to the exercise of administrative power and the liability of state agencies, which is a mechanism to
enhance the transparency and accountability of the public administration system.

Content: Administrative considers the case in five main categories: unlawful acts, omissions, or delays in the performance
of duties, tortious acts or other liabilities, administrative contracts, and compulsory performance or non-performance of acts.
Administrative courts play a crucial role in interpreting and establishing norms to clarify adjudication. Overlapping
jurisdictions, litigation is slow, and administrative laws are complex. The challenges must be fixed to develop more
efficient adjudication guidelines and integrate digital technologies into adjudication processes.

Conclusion: An important mechanism for protecting the rights of citizens from the unfair use of state power is the role
and scope of the administrative court's authority, which has five development guidelines; Expanding the power to
scrutinize the executive branch, increasing access to justice, improving the quality of trial, promoting participation,
and creating a network of cooperation in line with social and technological changes and to create a more solid rule of law.

Innovation: The use of artificial intelligence technology, digital platforms, Blockchain, and Crowdsourcing to develop
case trend analysis, adjudication, dispute mediation, filing and tracking cases, listening to complaints, and comparing
data on administrative court network practices can increase quality, speed, reduce burdens, reduce costs, reduce time,
reduce expenses, create standards, promote participation, and support the justice process for the public, which is
comprehensive and creates continuity for the management system according to the role and scope of the administrative
court's authority effectively.

Keywords: role and scope of power; administrative court of Thailand; methods of administrative litigation; new direction
development guidelines
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NN 1. ATATIHNIHARRNINNWNUNATES 0 TWT 30 AWEIEN W47, 2565-2567

Figure 1. Statistics on the number of administrative dispute cases as of September 30, 2022-2024
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Note. Reference from Office of Strategy Management (2022, 2023) and The Administrative Court (2024)
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Figure 2. Technology for the development of the Thai Administrative Court's litigation system
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Abstract

Background: The limitation in accessing historical learning information, which is not designed to suit the perceptual
characteristics of students with hearing impairments, prompted the research team to develop and evaluate a learning
support application. The objective was to enable hearing-impaired students to access information and learn equally
alongside all groups of learners.

Methods: A research and development methodology was employed to design a video-based application that includes
visuals, sign language interpreters, and subtitles as a substitute for sound. The target group was selected through
purposive sampling and consisted of 40 sixth-grade students from schools for the hearing impaired in Bangkok and
its vicinity. Data were collected using surveys, questionnaires, and pre-, during-, and post-learning tests to assess needs
and the application's effectiveness. Descriptive statistics were used to analyze percentages, means, and standard deviations.

Results: Hearing-impaired primary school students expressed a need for a video-based application with visuals,
sign language interpreters, and subtitles to support learning and access through teachers, parents, and peers.
They showed particular interest in Phra Pathom Chedi Ratcha Wora Maha Wihan, a historical tourist site, primarily
because they had never visited it, wished to gain knowledge, and wanted to see the site in person. The developed
video application, incorporating visuals, subtitles, and sign language interpretation, was found to be appropriate
for the perceptual systems of hearing-impaired students. Post-learning test results showed higher learning performance
compared to pre- and during-learning phases.

Conclusions: An application developed with consideration of the perceptual characteristics of hearing-impaired
learners can effectively enhance historical learning and information access. Especially when appropriate media
is used to match the specific needs of the target group, the learning experience is significantly improved. Furthermore,
the study highlights the essential role of surrounding individuals as learning mediators in conjunction with technology.

Keywords: hearing impairment; learning support application; video-based media; historical tourist attraction
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Table 1. The demand to study information sources for historical tourism.

msfnudoyaunasyinafieadalszdfmans AMNABINTT (demand)
(study of historical tourist information) X  SD 20U (level)
- Tuvimaiien (go on a trip) 2.34 0.63 ing (low)
- ﬂgﬂ%mﬂ?ﬁﬁd (the teacher explains) 1.87 0.46 iag (low)
- SRS (reading books) 1.28 0.45 ﬁ@ﬂffi?ﬁﬂ (lowest)
— Mununaw (Used flashcards) 1.72 0.55 fing (low)
- @Tﬂiﬁﬂﬁﬁﬁﬁwﬂwﬁﬂ (watched television with sign language interpreters) 3.08 0.52 Uunans (moderate)
- gInsvimiAfiansnnenfiouazAusssnsumsdes (watched television with sign 315 0.48 UMNAN (moderate)
language interpreters and captions)

~ Wdednnoaulaififiamniznile (used social media with sign language interpreters)  3.42  0.59 N0 (high)
- @ﬂﬁﬂﬁﬁTﬂ‘ﬁlﬁdmmHﬁﬁﬂ (watched video clips with sign language interpreters) 432 0.57 mﬂ‘ﬁqm (highest)
- WustnAinduuuanlefidnmm ansnnenile uazAussetewsRes (used video 487 033  wniign (highest)

applications with images, sign language interpreters, and captions)
- WusuwArrduuuuaslefidnmm sunnenile Aussengunades uazdeswssens 4.65 053  #1nfign (highest)

(used video applications with images, sign language interpreters, captions, and voiceovers)

39N (totle) 3.07 0.08 11nay (moderate)
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Table 2. The demand to access information sources on historical tourism.

mirﬁflﬁame%@g@miﬂmLﬁmﬁmi:iﬁmm% n15:8189 (access)

(access to historical tourism resources) M SD AU (level)
- Tnemiawsinlifien (by parents taking you on d trip) 4.48 0.55 mﬂﬁqm (highest)
- Tnenfteruantoifts (by friends telling you about it) 433 057 mﬂﬁqm (highest)
- Tﬂﬂﬂgﬂ%uﬁﬂ?ﬁﬁd (by teachers explaining it to you) 4.77 0.42 mﬂ‘ﬁzg@l (highest)
- Tnansgnumiisde (by reading books) 353  0.55 111 (high)
- @gﬂﬂﬁwmﬂﬂﬂm@% (by pictures and posters) 3.72 0.59  11¥Na19 (moderate)
- mTWiﬁﬂﬁﬁﬂdwﬂwqﬁﬂ (watched telesision with sign language interpreters) 298  0.62 U unan (moderate)
- @Tmiﬁ'ﬂﬁﬁﬁﬁ’lmimmmwﬁm (watched telesision with subtitles) 298 069  1UuNAN (moderate)
_ annuaUnARTuAdamnenile (by applications with sign language interpreters) 125 0.43 ﬁ@ﬂﬁqm (lowest)
_ arnuaUnARTWATAIUTIEEwRES (by applications with captions) 1.00  0.00 ﬁ@ﬂﬁqm (lowest)
_ annuaUnAmTuidamnenflauwasAtusssswRes (by applications with sign 1.00 0.0 ﬁ@ﬂﬁqm (lowest)
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Table 3. The demand to study and access information on historical tourist attractions.

ANsiBInTsAnEuaTidinfaunaslinyassaume s Separ WAL
(number:
(the demand to study and access information) (percentage) (ranking)
people)

unasvinafieaBelsysRiansns (historical tourist attractions)

- TANITARTAUAIEA1TIN (TAWTzLfia) (Wat Phra Si Rattana Satsadaram) 39 97.50 2
- 'nfﬂ@]ﬁﬂuLVIWQ'E’I'E’IN'E’I*HQiNWﬁWﬁ (Wat Suthat Thepwararam Ratchaworamahawihan) 28 70.00 4
- TANTZANUINANIARTITIN (Wat Phra Chetuphon Wimon Mangkhalaram) 38 95.00 3
- "fﬂﬂ?ﬂﬁﬁ“ﬁ%ﬁiﬁﬂiﬁ%ﬁ%ﬂﬁi (Wat Arun Ratchawararam Ratchaworamahawihan) 40 100.00 1
- AT URSROAHNANT NI (Wot Ratchdoophit Sathit Maha Simaram Ratchaworawihan) 38 95.00 3
- IARILINATIYITHIRINT (Wat Saket Ratchaworamahawihan) 38 95.00 3
- TANTEUgNLAAE9197581 A3 (Wat Phra Pathom Chedi Ratchaworamahawihan) 40 100.00 1
- WILINWNFUINGUNS (Sanam Chandra Palace) 38 95.00 3
- ARSAUNANIUUNTIRANTZWAT (Bangkok National Museurn) 24 60.00 6
- tfaunszging (Phra Sumen Fort) 38 95.00 3
- auunInIW (Mahakan Fort) 39 97.50 2
- Yiufew (Tha Tien Pier) 39 97.50 2
- ANRNANLHEEN (City Pillar Shrine) 24 60.00 6
- U1nAapsaanm (Pak Khiong Talat) 28 70.00 4
- AUINIITINTYINNTIENEYaT (Fmiaasded 2) Wat Boromracha Kanchanapisek Anusorn) 26 65.00 5
LARNA (reasons)

- Tnétinu (never home) 23 57.50 2
- Tlwne T (never been there) 40 100.00 1
- 281nHANE (want to know) 40 100.00 1
- sgnluvisaiien (want to travel) 40 100.00 1
- @mmﬁuﬂmwﬁ@%q (want to see the real place) 40 100.00 1
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AR P BN BB LszALILRZNANEN SUALT 197 2 whe wisaz 40 e Tun Samesiguansd
TN TANg uadanazlguiafdaamints Anduenay 100,00 SUALT 2 9195 2 s
Wiear 39 AN LA FANTZABSANAIEANTIN (TANTEAe) (39 AW) Tansninad uasvinfiew
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Figure 1. Deaf Tour Application.
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Note. Application to promote access to information on historical tourist attractions for primary school

children with hearing impairments.
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Table 4. The efficiency of access to historical tourist information before learning.

Faatinadi E097: AzuMANEEIRE 5 ATILL (story number: full score 5 points per story)
(excemple number) 1 2 3 4 5 6 7 8 9 0 994 (total)
1 2 2 2 2 2 2 2 2 1 1 18
2 2 2 1 1 1 1 2 1 1 2 14
5 2 1 1 1 2 1 2 1 1 2 14
4 2 2 2 2 1 2 1 1 2 2 17
5 3 3 2 3 2 2 2 3 3 2 25
6 5 2 2 2 2 3 3 3 2 3 25
7 5 3 2 2 2 1 1 2 2 2 20
8 2 3 2 2 1 2 1 1 2 2 18
9 3 1 2 2 2 2 1 1 2 2 18
10 5 5 5 3 1 1 1 2 1 2 20
i 2 2 2 1 1 2 2 2 1 2 17
12 3 2 1 2 1 2 1 1 1 1 15
1 3 2 2 1 1 2 1 2 2 5 18
14 3 2 2 1 1 2 2 2 3 5 20
15 2 2 1 1 1 1 { : : ) "
16 2 0 1 1 0 0 2 0 0 0 6
17 3 2 1 1 1 1 2 1 2 2 16
18 2 2 1 2 1 2 1 2 2 2 17
19 3 1 1 1 2 3 2 2 1 2 18
20 2 2 1 1 1 2 2 2 2 2 17
21 2 2 2 1 1 1 1 2 2 1 15
22 2 1 1 1 1 1 1 0 | ] 0
@0Eie)
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15190 4. (Fi|)

Table 4. (Cont.)
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Table 5. The efficiency of access to historical tourist information during and after learning.
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Abstract

Background: Chinese investment in the Thai—Lao border area, driven by socio-economic mechanisms such as
economic development projects, railway systems, and special economic zones, has influenced local economies, lifestyles,
and people’s livelihoods. Therefore, this study aims to analyze the patterns of Chinese business investment and
to examine its economic, social, and educational impacts on residents in the border region.

Methods: This study employed a mixed-methods approach using purposive sampling. The samples included
366 respondents, 26 target participants, and 14 key informants. Field data were collected with written informed
consent from all participants through structured interviews and observation checklists, which demonstrated content
validity indices ranging from 0.67 to 1.00. The questionnaire achieved an overall reliability coefficient of 0.86.
Data were analyzed through interpretive and conceptual analysis, descriptive statistics (frequency and percentage),
and inferential statistics, including correlation analysis and two-group logistic regression.

Results: The structure of Chinese business investment comprised manufacturers or factories, border traders, border
market partners, and international trade and logistics enterprises, thereby reflecting the patterns of Chinese business
investment in the Thai—Lao border area. Perceptions of impacts on living conditions and livelihoods were reported
highest for education (57.10%) and lowest for economic aspects (49.90%). Personal, socioeconomic, and environmental
factors showed a low level of impact on the economy (19.10%) and a moderate level of impact on society (24.90%).
Education level was found to show a significant positive influence on both economic impacts (B=0.097, p=0.004)
and social impacts (B=0.086, p=0.007) at the 0.05 significance level.

Conclusions: Enhancing education is a critical factor in improving economic and social quality of life. Increased
local residency (Thai—Lao), agricultural land use, and household environments tended to reduce economic impacts,
while environmental factors continued to contribute positively to social well-being. Strengthening Chinese trade
activities, procurement and export patterns, infrastructure development, special economic zones, business expansion,
and regulatory cooperation are essential for achieving sustainable and balanced development in the Thai-Lao border area.

Keywords: Chinese business investment patterns; livelihood impacts; Thai—Lao border area
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<

Ho: svsunnsfinen gRamn (me-amn) mstduselemiiiiwinnisnees uazanmuanion

a !

Antinudeu Gifldvinasananssnuduaygia uasiudony

He: szdiunnsinen gRawn (me-amm) nstéusslemiiifwinnisinens uazanmuanion

Artnuizen HENTNARENANITNLAUATEENY UaziTudIAN

TrAUEENATYNNEDF 0.05 (* p<0.05)
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Figure 1. Business Investment Structure
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(companies/Manufacturers) (Partners)  (International Trade and Logistics)
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« douvvkia (Provincial) « Ino (Thailand) » dwwmneuau (Border Checkpoint)

4aq (etc.)

A\

-
‘.

<)

______ NS

&

wadWuRmsuau aaramguau

(Border Traders) (Border Market)
* Aunaw (Middlemen) * wawrsygnawiAy (Special Economic Zone: SEZ)
* weKln (Brokers) * WAIASYIADWIALAWIKATUNDVAT
o fundn-dvaan (Golden Triangle SEZ)
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Note. Summary of interviews with Chinese merchants, immigration officials, and relevant personnel.
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Table 2. Chinese business investment patterns in the Thai-Lao border area.

WHIANTIRINY SULUUNTI5R9K (Investment models) ﬁuﬁuﬂﬁmdmﬁﬁﬁﬁ'ﬁy uansenulamian
(Category of investments) (Key areas and projects) (Prominent impacts)
LA gAaNLA - A&l (Casion) - flamastinatinuausan - duaBHAsYiauien
AHIALNVBIAT (Golden - T99usw (Hotels) AUNDITLNLEY UALANTEHULAN
Triangle SEZ) - paAAuANUaaAnNE (Duty-free Markets)  99niAL@eN318 (Opposite (Promotes tourism and

- N OUUUNYR Ban Sob Ruak, Chiang Saen  cross-border trade)
(Bokeo International Airport) district, Chiang Rai province)
Tﬂi@ﬂ%mﬁuﬂmﬁm — NIRRT E-a19 (AT 4) e BeNee-Fenane - NNNSEeNABIAY
ANWIAN (Transportation i#anFe9a89 (Fourth Thai-Lao friendship  (Chiang Khong-Houayxay Tadafindsendnlne
Infrastructure) bridge (Chiang Khong)) route) A1 UWAZAY (Enhances
- mﬁﬂ’mmﬂuummﬂwﬁﬁ@ (R3A) — RV NARWANYLEY 3 connectivity and logistics

L%ﬂwi@wwm'qu@uwﬁq—ﬂ@mwwmum T AL a1n Wiassimn-  between Thailand,
(Development of the R3A economic corridor #iaeiles (Route 3 in Laos via  Laos, and China)
connecting the Kunming-Bangkok expressway) ~ Luang Namtha-Houayxay)

— yanaasuazaruulaAa@ng (Highways

and logistics systems)
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Table 2. The Chinese trade impact on the livelihoods of people in the Thai-Lao border areq.

WANTENU (Impact) q9749% (Quantity) £auaz (Persentage)

finwiFraEgia (Economic)
- #11 (More) 187 51.10
- fiot (Less) 179 49.90

AUFIAN (Social)
- H1N (More) 203 55.50
- fingl (Less) 163 44.50

A11N15FNET (Education)
- H1N (More) 209 57.10
- fimg (Less) 157 42.90

snanail 2 dmdigifudiuingsiemafinedniinanamusionnadueg sz
Tuufisnaumitne-ana Sufuuan fe Funnsinen (209 au Anduenas 57.10) Tsasanie
Fusnn (205 A Anidiudenas 55.50) uazdinusmsgiia (187 an Andudenas 51.10) nfidnias
Aennaufindn wanazudmassugia (179 ms Andudesay 40.90) ninfiga sevasnie Fndonn
(163 s AnudinEosas 44.50) dauinunnsfinen (157 e Anuudasas 42.90) finansnulinsfign

ATHATAL
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flaqasauyana Asugiasean uazRuandan dnuAsugia

a5t 3. wanseudnuAsHgAaseasiungvesszy s uau e -a1a

Table 3. The economic impact on the livelihoods of people in the Thai-Lao border areq.

fauils (Variable) B S.E. Wald Sig.
TEAUNTTANET (Education level) 0.097 0.034 8.171 0.004
Qﬁﬁ’nm (fne—-an1) (Residence (Thai-Lao)) -1.292 0.534 5.841 0.016
nstUseTemifiawinnsineas (Agriculturdl land sse) -724 0.346 4.384 0.036
ANNLIRAANAATINWEAU (Household environmental conditions) -.609 0.281 4.701 0.030
fr’hmﬁ (a) (Constant (a)) 0.081 1.126 0.005 0.943

Negelkerke R?=0.191, Chi-square=54.949. Sig.=0.00

* p<0.05

NANTIATITNBUBVENAIBIRIULTBRIZADNANTENUAMATEEAT (AT NH 3) wudn HA
Wisnzas (Chi-square=54.949, Sig.=0.00) lagsziunisinen gRan (e-s0) nnstUse e inifin

YINENERAT WaraNTLIARaNAATIME D1 ME1TaFUIEANNIUTLTINANTIUR NEsEgRa F

o/

Za8ay 19.10 (Negelkerke R2=0.191) FyHaNInaluszsuting asdwidadiAgynaafidfifisysu 0.05

Vv
¥ o/ A

uamsdnansashsniinunedsingniselld feil
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gRswn (ne-am) nsliUselemiifwinnisinens uazanmuasienfatiniEeuidvninadeay
FENANITNUATLATEENAT (B=-1.292, -0.724 Uaz -0.609 auadL) et wildua Aty eadisi 0.05
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Table 4. Social impacts on the well-being of people in the Thai-Lao border area.

Aauils (Variable) B S.E. Wald Sig.
FYAUNT9ANEA (Education level) 0.086 0.032 0.7330 0.007
Qﬁﬁ’um (TVI?—J—me) (Residence (Thai-Lao)) -1.117 0.415 7.244 0.007
natUszTemiiawinn1sinems (Agricultural land use) -1.220 0.365 11.194 0.001
NAMNUWIARBENAATINNEEH (Household environmental conditions) 0.601 0.282 4.550 0.033
AnAsTt (@) (Constant (a) -0.305 1127 0.073 0.787

Negelkerke R?=0.249, Chi-square=75.207, Sig.=0.00

* p<0.05
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Table 5. The impact of Chinese trade on the livelihoods of people along the Thai-Lao border.

ATRNRNTENL s1aazIdn NAVINUIN NANI9|U
(Impact area) (Details) (Positive impacts) (Negative impacts)
LT gReYNYY — nadinnneswe A STudn AN - S1ANANANgNas (Lower - FUaznaunaTinsduudediill
(Community Economy) QULLUUﬁ’IﬁJﬁﬂ AN URZAAR product prices) (Local businesses undble to compete)
A8k (Influx of Chinese traders, - fAauAdenainvany - 518 lEnanng LazgNNATIAI
shops, Chinese capital in retail, (Greater product variety) (Reduced income and price
wholesale, and border markets) suppression)
e{frsaEan _ AnsuEnfins (Land lease) _ flselFanAduaznus - Arussmuazlifadainng (Low
(Household income) - mif%\iLL‘mmTumummemzmm (Income from rent and wages)  wages and no benefits)
\rrsegiiailee (Employment of labor - 2meTENTHNAY (Lack of stable
in agricultural gardens and special career)

economic zones)

VIIWHINTTTTHERA — AN TR vmdle ﬂ@uﬂﬁ% - ﬁfﬂﬁdﬂ%wﬁugmmmqu - ﬁmmmﬁﬂmﬁ@ﬂmiu
(Natural resources) EiN lﬁlm Wangiedl (Land (@, M) (There is (Environmental degradation)
concessions, mining, monoculture, some infrastructure (roads, - A ‘li"’l Sug] 61 gﬂﬁ’]mﬂ (Land,
and chemical use) electricity)) water, and forests are destroyed)
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M1519 5. (918)
Table 5. (cont.)
ﬁﬁuﬂ'&ﬂﬁ:?’l‘u suacidun WANINUIN NANINAU
(Impact area) (Details) (Positive impacts) (Negative impacts)
andlufimuuazmadl - wuduiiauduunuuniluseds - aAnaREImTIN
N9 (Land rights (Non-transparent land concession (Lack of participation)
and participation) expropriation) - gty Reandlumsnens
- Gifinssuiadesgua (Loss of rights to resources)
(No community listening)
Tamnsasuasdean - e seivie - uaniAsimusTIN - AmusaTiBsiugnanUYILImaY
(Culture and society) WaA1au (The arrival of foreign (Cultural exchange) (Local culture is being marginalized)
workers or Chinese traders) - Audnudanmn@inig (Ethnic
— AUETINNNTUS N ALLLIAY conflicts)
(Chinese consumer culture)
ARG - ﬁuﬁmmmlﬁNgﬂmﬁﬂwﬂumuﬂéw - elfanfinesugia — WIALARUBIMNTAE (Loss of
(Food security) mummﬁ@d\m@ﬂ (Conversion of (Income from cash crops) local food sources)
traditional farmland to banana and - ﬁx‘lﬁ\mmmu@ﬂ (Dependence on
rubber plantations for export) external markets)
gunmuazfuanden - WansaRhunumanassiu saundos - - flymrguainanansiadl (Health
(Health and environment)  ¥i&a1Las SEZ (Use of agricultural problems from chemical exposure)
chemicals in Chinese plantations, - safedusiuasAn (Water and
banana farms, or SEZs) soil pollution)
AN9ANEN (Education) - YHANATUANNIIHAALAZARIA - - Gidhemensefnanwg (Lack of
(Chinese capital controlling production knowledge transfer)
and markets) ~ A TRERnE et

(Lack of local skills development)

91NN 5 WU nEINgaRaTesA i AVENaRNE W e AT Te LA ie-an TiobuazaL
Trssnnaeuatvg) v Geu WiTHgNaNiAE (SEZ) WazIsAuqanIa W Wed1segey auA15IANgn
(fiugin BedanaiBaauasnoiiuin fe nsanunuIaeATEgieiesin nsuiuilivinfes
uazANIADN NTNTDIRIuIRdEN dannaiBsuanuazntg iu Tanadindedudia s1A1gn
vidaann ity uillilinadidou s
afUs1eng

38N Ngsnaresduluiufisneuauing-a1a axfienlfifunadnoesgduuunissi
syyinsmafifidnynmanzeesiufisnauem uazsusareslszneunsusiazssiuiaenndos

fulanauariindninussdunmiassygia dan uazn1sAnenfiAsuulasessieiios Ao

Usznausn wadded dndsunumandaeemiefnauauns Tuns@enlssioldgunm
sinai{nanueuazanui@ehismean Trevimsididudsousm@uduasnemiin es s
ANETAINATUNNGA BILNLMAINEINBAARBINU Kaes et al. (2025) uaussiusianiusia
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m\‘iLﬂwgﬁmmzﬁ\mﬂuﬁuﬁmﬂ wedenlasiuyssmeiiautinu (Stategy and Planning Division,

Office of the Permanent Secretary, 2024)
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13 lnavialufansdtunsasesnnis 2-5 ASwralfian yariaAsIRus 5 uanumaniie 3 &meum

uet BHALMAUAWAIAIARY 2047 ANA 9N NA 11 A1 lBauudi asfintsssesnUBinnigsiaiies

bugnananau dnuasduiiasianfesruumsfuunssuuivnameRiinanssansauazandug g
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U52N190ANN miﬁ’wuﬂm\m%wﬁuggmmxmmLﬂwgﬁ@ﬂmw 1% LALATe g NaNAY
aumdsamasfuazlasednaNAN sEtsaAsun RSy gRs R iTsLALaIn A
Pemaun g Rrans gesinanniadn neamu uasnavieaiienssiugRana diu mUsudi
angEnunedan Fsdnfufeusiuanufiseiefenudinntaaiminngandedny
wasuflaymiidudeauatinedsdu (Cardon et dl, 2017; Kaes et dl., 2025) Lﬁmg"uﬁum'mm%@fﬁﬁm
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Abstract

Background: Chinese martial arts (Guoshu), a vital aspect of China’s cultural heritage, faces declining
interest among students due to traditional, teacher-centered instruction that limits creativity, motivation, and
practical engagement. To address this issue, the present study aimed to develop a STEAM-based learning package
that fosters student-centered, interdisciplinary learning experiences, integrates historical perspectives, and enhances
creative thinking ability among Chinese undergraduate students in meaningful and sustainable ways.

Methods: Thirty-year martial arts students from Chengdu Sports University were recruited into the
experiment using a single-group pretest-posttest design. The simple random sampling involved drawing 30 names
from the experimental group. The research instruments included the learning package developed based on NASA's
engineering design process. The historical creativity quality and ability assessment form was constructed as a pre-
and post-scoring format was evaluated. The tools were assessed by two specialists in curriculum and instruction,
one in educational measurement and evaluation, one in sports education, and one in Chinese martial arts history.
The research and measurement were evaluated using comprehensive assessment criteria for fluency, flexibility,
originality, and refinement. The data were analyzed using means, standard deviations, and paired t-tests.

Results: Expert evaluation confirmed the package's high quality (mean score=4.78/5.00). After implementation,
students’ scores in all four dimensions—fluency, flexibility, originality, and elaboration—significantly improved
(p<0.05). Post-test scores exceeded the 70% benchmark across all learning packages, indicating strong instructional
effectiveness.

Conclusions: The STEAM-based learning package effectively enhanced students’ historical creative thinking
ability, supporting the shift from passive, teacher-centered approaches to active, student-driven learning. The findings
advocate for broader integration of STEAM principles in humanities education to promote interdisciplinary engagement,
creativity, and historical understanding.

Keywords: STEAM education; historical creative thinking; learning package; Chinese martial arts; undergraduate students
Introduction

Chinese martial arts, historically known as “Guoshu” during the early Republic of China and still referred to
by this term in Taiwan, constitute a fundamental component of Chinese cultural heritage (Judkins & Nielson, 2015;
Lorge, 2012). This multifaceted tradition encompasses a broad range of elements, including unarmed combat,
weapon-based skills, concealed weaponry, fighting theories, tactical strategies, and various practical forms such as
health-preserving exercises (Lorge, 2012). The roots of Chinese martial arts extend deep into antiquity, originating
from ancient hunting practices and tribal warfare, and evolving systematically through successive dynasties. Along
this historical trajectory, practices such as “martial dances” emerged, and significant religious and philosophical
syntheses took place, particularly through the influence of Chan Buddhism at the Shaolin Temple (Shahar, 2008).
In modern society, Chinese martial arts have not only become subjects of academic inquiry and university programs
but have also played important roles in cultural diplomacy and the shaping of contemporary popular culture across
China and globally (Judkins & Nielson, 2015).

Despite the profound cultural and philosophical significance of Chinese martial arts, their global popularity
remains relatively limited (Shahar, 2008; Lorge, 2012). One notable reason for this constraint is the predominance
of a traditional, teacher-centered educational model within martial arts instruction. This conventional approach heavily
relies on lectures, explanations, and demonstrations, where students are expected to memorize large volumes of material
without sufficient opportunities to apply knowledge practically (Jia et al., 2020; Judkins & Nielson, 2015). In many
Chinese martial arts curricula, this manifests in an excessive focus on routine forms (taolu), often at the expense
of practical combat skills, physical fitness benefits, and real-world self-defense applications. Such an imbalance
tends to foster perceptions among students that martial arts are flashy but impractical, thereby diminishing engagement
and motivation (Jia et al., 2020). Instruction commonly follows a repetitive teachers have flexibility and creativity
in the use of studentcentered learning approach. In addition to in-class practices, Chinese elementary school teachers
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also design practical activities for their students that are unique to them based on their own creativity, which are
often unrelated to the content of the teaching and are spontaneous behaviours of the teachers. They use such practice
activities as part of their use of student-centered learning approach (Huang, 2024). Moreover, assessment systems
are frequently simplistic, centering primarily on technical precision while neglecting important factors such as individual
learner differences, cognitive processes, moral development, and cultural understanding (Adams & Sargent, 2012).
Additionally, contemporary teaching methods often fall short in conveying the rich philosophical and ethical foundations
inherent in Chinese martial arts, leading to a gradual erosion of spiritual values and over-reliance on outdated learning
materials (Shahar, 2008; Jia et al., 2020).

To advance the development of martial arts and adapt it to the digital era, the integration of artificial intelligence
has become essential. This involves applying Al in areas such as digital image processing, machine learning, and
data-driven analysis to enhance training efficiency, improve the practical value of martial arts techniques, support
innovative teaching and learning models, and establish a technological framework for intelligent martial arts training
systems (Pang et al., 2025). In this context, STEAM education has emerged as a promising teaching method that
integrates Science, Technology, Engineering, Arts, and Mathematics. The strategies and contextual linkages of science
teaching were seen as appropriate means for both teachers and students to build critical thinking skills in school
science learning. Scientific critical thinking (SCT) model seemed to show some effectiveness in present days connecting
science teaching with STEAM education (Koirala, 2025). The emphasizing trends such as interdisciplinary and
transdisciplinary learning and the integration of advanced pedagogical technologies, including digital tools and Al-
driven platforms. Key highlight the critical role of interdisciplinary approaches in fostering critical thinking, bridging
disciplinary divides, and preparing students to solve complex real-world problems (Sokolova et al., 2025).

China’s 13th Five-Year Plan (2016-2020) explicitly mandates the exploration of new educational models
such as STEAM to develop students' information literacy and innovative capacities, emphasizing interdisciplinary
approaches to address complex real-world problems (State Council of the People’s Republic of China, 2016). The shifting
landscape of STEAM (Science, Technology, Engineering, Arts, and Mathematics) education reveals a transformation
into a rhizomatic exploration, uncovering STEAM’s potential to challenge and transcend traditional educational paradigms
(Mangum, 2024). Applying STEAM to Chinese martial arts education, supported by digital innovation, has expanded
the potential for cultural transmission both nationally and globally. The integration of these disciplines is not only
beneficial for personal growth but also prepares students to navigate and contribute to a rapidly evolving world.
(Khan, 2024).

Recent studies have shown that the teaching of Chinese martial arts history in China remains largely
dependent on traditional, teacher-centered pedagogies, with an emphasis on rote memorization and lecture-based
instruction. This approach often results in passive student participation, limited engagement, and reduced development
of critical and creative thinking skills (Jia et al., 2020). Such traditional educational models are increasingly at odds
with China’s current educational reforms, which advocate for student-centered learning and the integration of innovative
approaches such as STEAM education to foster higher-order thinking and student initiative (Huang, 2024; Xiao
& Hu, 2019). Consequently, there is a growing recognition of the need to move away from passive learning formats
towards pedagogical practices that actively involve students in the learning process and promote creativity in the study
of historical subjects.

Therefore, this study aims to address these critical issues by developing a STEAM-based learning package
to enhance the historical creative thinking ability of Chinese undergraduate students. In educational innovation,
a learning package is defined as a structured collection of instructional content, resources, and assessments developed
to facilitate self-paced, student-centered learning. Its modular nature allows integration of multiple learning strategies
and supports higher-order thinking. Thus, STEAM framework (Science, Technology, Engineering, Arts, and Mathematics)
education with Problem-Based Learning (PBL) of enhance undergraduates’ creative thinking (Bhor & Varghese, 2024).
Which the rationale for developing a STEAM-based learning package in this study stems from the need to shift
from passive learning environments to dynamic settings that promote creative thinking in history education, particularly
among Chinese undergraduate students.

Research Questions

What are the components of a learning package based on STEAM education for enhancing historical
creative thinking ability?

What is the level of historical creative thinking ability of undergraduate students when they were treated
via a learning package based on STEAM education?

Research Objectives

To design and implement a STEAM-integrated instructional package aimed at promoting students’
creative thinking in the context of historical learning.

To study the effectiveness of the learning package based on STEAM education as follows:
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To compare the historical creative thinking ability of undergraduate students before and after learning
through the learning package based on STEAM education.

The significance of this study lies in its alignment with China's new round of education curriculum reform, which
advocates for independent and open learning to promote students' cognitive development and innovative thinking.
By applying this educational experiment to university general education Chinese martial arts history courses, it not
only fits the new talent training concept but also benefits students' cognitive structures. History, being an event and
activity of human beings in the past, requires situations to be created in teaching for students to deeply understand and
feel it. Under the STEAM education concept, teaching Chinese martial arts history learning packages encourages
students to identify, analyze, and solve problems through relevant historical themes, shifting teachers' roles to guides
and promoters of student learning. This research directly addresses the problem of insufficient creativity in martial
arts teaching, demonstrating the feasibility of the STEAM concept in enhancing Chinese martial arts history courses
and bringing new research into the practice of STEAM approach in the fields of humanities and social sciences education.
Ultimately, the results of this research are expected to increase students' creative thinking abilities, make the Chinese
martial arts history course more fun and interesting, and lead to higher academic performance.

Literature Review
Chinese Martial Arts

Chinese martial arts, or Guoshu, are deeply rooted in Chinese history and philosophy, integrating physical
techniques with moral and cultural values (Judkins & Nielson, 2015; Shahar, 2008). Chinese martial arts (Wushu)
possess the potential to enhance both the psychological resilience and physical capacities of learners. Their
effective implementation necessitates consideration of spatial and architectural features. This study investigates the
impact of spatial-architectural determinants on the psychophysiological adaptation of Wushu practitioners within
Chinese and European pedagogical systems (Tu et al., 2025). Coaching support functions as a mediating variable
in the relationship between motor skill acquisition and long-term engagement in practice (Jianting, 2025).
Traditionally taught through teacher-centered methods focusing on form (taolu), they are often perceived by
students as lacking practicality and creativity (Jia et al., 2020; Huang, 2024). The challenge lies in transitioning
to student-centered, experiential approaches that maintain cultural depth while enhancing engagement and
creativity. The study of Wushu training environments requires an interdisciplinary synthesis: architectural psychology,
biomechanics, and pedagogical methodology converge to define optimal spatial conditions (Tu et al., 2025).

Learning Package

Diller et al. (2024) offer a modular framework that enables the creation of customized learning experiences
through the seamless integration of pre-built components. In addition, various tools are made available to the user
to facilitate the creation of personalized applications, supported by extensive documentation explaining technical
aspects and guidelines: Consistency, consistency serves as the backbone of our comprehensive approach, seamlessly
linking all elements within our three-part modules. Modularity, modularity is a foundational element in our approach,
allowing the creation of independent, self-contained learning units. These units consist of modules encompassing an
application, presentation slides, and a quiz. Furthermore, using our framework, multiple development templates
can be employed. Yet, combined, they form a rich learning experience. Each module stands on its own and allows
students to focus on specific topics. This not only facilitates focused learning but also allows instructors to adapt
and expand individual modules to meet the specific needs of their students, promoting flexibility and individualization.
Expandability, expandability is an essential part of our intention to create continuous improvement and adaptability.
And User Guidance, icons and documentation in the provided templates make it clear where the resources can
be used and adapted effectively. Recent research emphasizes its effectiveness in enhancing engagement, particularly
when combined with digital tools and personalized learning (Ngabekti et al., 2019; Hardianti, 2024)

STEAM Education

STEAM-based teaching refers to an educational approach that integrates Science, Technology, Engineering,
Aurts, and Mathematics into the learning process. It focuses on interdisciplinary and hands-on learning experiences to
enhance the quality of education. STEAM-based teaching is an innovative approach that equips students with
the skills and knowledge they need to thrive in the rapidly evolving world (Bhor & Varghese, 2024). STEAM
education represents an interdisciplinary approach that enriches traditional STEM disciplines by incorporating
the arts. This integration broadens the educational framework, aiming to boost student engagement, enhance creativity
and innovation, improve problem-solving capabilities, and deliver additional cognitive advantages (Hetland &
Winner, 2004) Unlike traditional subject silos, STEAM encourages inquiry, hands-on learning, and design thinking.
Its application in humanities, such as martial arts education, has shown promise in enhancing student engagement,
cultural awareness, and creative capacities (Willmott, 2022).
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Creative Thinking Ability

Definition extends Guilford (1967) categorization of creativity into nine constructs: flexibility, fluency,
synthesis, novelty, reorganization, analysis, complexity, and elaboration. One explanation is derived from the concept
of human insight (Perkins, 2013). Researchers suggest that creative thinkers utilize lateral thinking, a process where
thoughts flexibly transition between different aspects rather than adhering strictly to established pathways. Lateral
thinking involves the capability to think associatively, leveraging diverse perspectives to think outside the conventional
framework and generate innovative ideas. Divergent thinking represents another response to the question of what
occurs mentally during creative thinking. In divergent thinking, individuals produce a variety of solutions to problems
that lack definitive right or wrong answers (Volle, 2018). Thinking ability refers to the cognitive processes used
to solve problems, make decisions, ask questions, plan, organize, and create information. It is a planned and orchestrated
process integrating skills, strategies, and content knowledge to produce novel outcomes. Philosophically, thinking
encompasses both critical and creative dimensions, involving reason and idea generation for problem-solving or
understanding. It is a deliberate exploration of experience for a specific purpose (e.g., understanding, decision-making)
and a search for meaning. While spontaneous thinking is innate, conscious thinking is deliberate, evaluative, and
purposeful.

Research related to kinds of thinking ability exist: an education through learning plays a crucial role in
equipping the 21st-century generation with the necessary skills required by each student in preparation for their
successful future both in their careers and personal lives of based on the research Darhim and Juandi (2024)
findings, it may be inferred that learning styles exert an influence upon students' computational thinking ability, and
learning style model emerging as a focal point of extensive scholarly inquiry into computational thinking ability.
The Dual Pathway to Creativity Model theorizes that creative performance arises from cognitive flexibility,
persistence, or a combination of the two. Peterson and Pattie (2024) extend the DPCM model by predicting that
creative output arises from the generation of response sets containing both highly related (persistence pathway)
and unrelated (flexibility) ideas, an idea generation strategy we call Dual Pathway Divergent Thinking (DPDT).
The results provide initial evidence that the two pathways may operate simultaneously as a single idea generation
strategy, and theoretical and practical implications are discussed. Thus, Creative Thinking is thinking in new,
imaginative ways, recognizing innovative ideas, combining ideas originally, and thinking outside the box.

Enhancing students' analytical thinking skills holds great promise for bolstering a nation's economic growth,
fostering a dynamic learning culture, and nurturing human capital development, as Anthonysamy et al. (2024) found
that metacognitive regulation plays a crucial role in enhancing analytical thinking. Underscore its importance in
guiding educators to empower university students to become more self-reliant learners by developing skills in
planning, monitoring, and self-assessment. Strengthening metacognitive awareness not only fosters analytical thinking
but also contributes to improved academic performance, offering valuable directions for designing more effective
instructional strategies and learning activities. Thus, Analytical Thinking is Breaking down complex information,
identifying relationships, and using logical, step-by-step processes.

Further study identifies five key dimensions of thinking: critical, strategic, positive, innovative, and systems
thinking. Integrating systems thinking with sustainability education emerges as a timely priority, requiring compre-
hensive frameworks and evaluation criteria. Qudrat-Ullah (2024) proposes a four-dimensional learning model
cognitive, affective, behavioral, and systemic supported by criteria emphasizing critical thinking, systems literacy,
and ethical decision-making, offering a holistic approach to advance sustainability education. Therefore, creative
thinking ability consists of four interrelated aspects: Fluency, Flexibility, Originality, and Elaboraty were measured
by providing 5 open-ended essays with the indicators of fluency, flexibility, original thinking, and elaboration thinking
(Handayani et al., 2021)

Related Research
Related Research on Learning Packages

Studies show the effectiveness of learning packages in enhancing teaching. Akinbadewa and Sofowora (2020)
found that multimedia instructional learning packages (MILPs) significantly improved secondary school students'
attitudes toward Biology, fostering engagement and positive behavioral change. Ngabekti et al. (2019) developed a
STEM Mobile Learning Package on ecosystems, demonstrating strong validity, legibility, and effectiveness in
promoting students' science and technology literacy. Olokooba (2022) found that a cooperative computer-assisted
instructional package was more effective than conventional methods in improving performance in Social Studies,
recommending its adoption. And personalized learning is an educational approach that adapts instruction to the
specific strengths, needs, skills, and interests of each student. By integrating data, adaptive technologies, and flexible
instructional models, it provides individualized pathways that foster student ownership and promote deeper
engagement with learning. In contrast to traditional one-size-fits-all methods, personalized learning accommodates
diverse learning paces, preferences, and goals, enabling students to progress based on mastery rather than age or
grade level. Within these environments, students often advance at their own pace through adaptive technologies,
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project-based activities, and self-directed tasks. Educators play a pivotal role as facilitators and mentors, designing
personalized learning plans, providing feedback, and encouraging reflective practice. This paper examines core
models of personalized learning including competency-based education, blended learning, and project-based learning
while also addressing the role of data analytics in monitoring progress and refining instruction. Case studies further
illustrate the potential of personalized learning to improve academic achievement, enhance student agency, and
cultivate essential skills for lifelong learning (Idowu, 2024).

Related Research on STEAM Education

Research highlights common features and essential elements of effective STEM/STEAM curricula. Integrating
Computational Thinking Through Design-Based Learning. “Theoretical Framework for Integrating Computational
Thinking in Education,” authored by Tugba Kamali-Arslantas (Arslantas, 2025), addresses effective frameworks
for integrating Computational thinking (CT) into education, aligning with design-based learning. The critical function
that CT plays in education, emphasizing its necessity, importance, and the challenges of its integration. The begins
by exploring the evolution of CT as a fundamental cognitive tool, not just confined to programming but essential
for navigating the complexities of the modern world. It underscores the transformative impact of CT on problem-
solving, future workforce preparation, critical thinking, and creativity across various disciplines. Anne (2018) identified
key characteristics: focus on real-world problems, use of engineering design process, encouragement of exploration
and inquiry, active teamwork, integration of math and science, and support for multiple solutions. Ashraf and Tsegay
(2024) pointed to the integration of technical and engineering content, promotion of scientific inquiry and engineering
design, rigorous teaching of mathematics and science, collaborative learning, a global perspective, project-based
learning, and effective technology use. The strategic projects and initiatives designed to enhance interdisciplinary
leaning through STEAM education (Kuo, 2024). In order to education serves to cultivate essential skills such as creative
thinking, critical thinking, problem solving, communication, innovation, and collaboration (Zhao & Abdullah, 2025).
In other fields, Liao and Motter (2020) demonstrated that integrating arts into STEM education (STEAM) enhances
creativity and problem-solving, leading to improved student engagement and academic performance in K-12.

Related Research on Chinese Martial Arts

Partikova and Veronika (2019) explored psychological collectivism in martial arts training, arguing that it
fosters not only physical skills but also moral codes, rituals, hierarchical roles, and interdependence, contributing to
collective identity. Jiang et al. (2025) The findings indicate that Chinese martial arts practitioners emphasize humility
and righteousness, reflecting Confucian ideals, while Japanese practitioners value loyalty and perseverance, rooted
in Bushidd principles. Both traditions highlight the balance between body and spirit as a core life value, underscoring
the universal role of martial arts in fostering holistic development. The study also reveals that training frequency,
duration, and proficiency significantly influence value preferences. Overall, martial arts serve as bridges between
cultural heritage and modern practice, contributing to personal growth, social cohesion, and cross-cultural dialogue.
Future research should explore their evolving roles in global contexts and their impact on mental and social well-being.

Research Conceptual Framework

Figure 1. Research Conceptual Framework.

The STEAM-based learning package
Integration:

- Science - Technology

- Engineering - Arts

- Mathematics

A single-group
pretest-post test
design

= Students’ historical
creative thinking ability

Note. Created by the researcher to define the independent variables, control variables, and dependent variables.

Variables: This study involved two variables. The independent variable is the STEAM-based learning package.
In the first phase, which focuses on creating the package, it serves as the independent variable because the objective is
to design and develop it. Here, consistency and suitability act as dependent variables. In the second phase, which
involves implementing the package, the independent variable remains the STEAM-based learning package since
the objective is to use the developed and validated package. An experimental design is used, specifically a single-
group pretest-post-test design. The dependent variable in this stage is students’ historical creative thinking ability.
This phase aims to examine whether implementing the STEAM-based learning package can effectively enhance
students’ historical creative thinking ability and to what extent.

Materials and Methods

The research process for developing a learning package based on STEAM education to enhance the
historical creative thinking ability of undergraduate students in China includes two main steps.
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Step 1: Creating the Chinese Martial Art History Learning Package Based on STEAM Education

Learning packages are initially designed by subject matter of the learning activities are structured around
NASA'’s Engineering Design Process (Hirshorn et al., 2017), which comprises six key stages: Ask (identifying
the problem or challenge), Imagine (brainstorming possible solutions), Plan (developing a detailed strategy), Create
(constructing and implementing the design), Experiment (testing and refining the product), and Improve (revising
based on feedback and outcomes).

First, Studying Information Before Package is the information-gathering process involves several methods:

- Studying Relevant Documents and Sources includes examining integrated cross-disciplinary elements
and aligned content with learner-centered approaches.

- Exploring and Analyzing Learner Needs is understanding target group characteristics (age, prior
knowledge, interests, learning challenges) is crucial for developing meaningful content and activities, ensuring
alignment with cognitive, emotional, and developmental stages.

- Analyzing Successful Examples and Approaches offers practical insights into effective implementation
strategies, supporting localized adaptation and pedagogical innovation.

- Consulting Subject Matter Experts instructional designers, and domain specialists allows for expert feedback
on content accuracy, pedagogical structure, and assessment strategies, enhancing academic rigor and credibility.

- Pilot Testing and Collecting Learner Feedback with small groups enables early evaluation of usability
and instructional effectiveness, with learner feedback providing valuable input for refinement.

- Leveraging Digital Tools and Technologies using online search engines, academic databases, and
educational platforms provides access to up-to-date research, instructional resources, and digital tools, supporting
technology-enhanced elements

- Synthesizing and Evaluating Collected Data of gathered information identifies key themes, patterns,
and pedagogical implications, forming the foundation for planning and designing a learner-responsive and effective
instructional package. Adopting a systematic, research-based approach during the initial development phase significantly
contributes to creating a high-quality, credible, and student-centered learning package, enhancing instructional relevance
and increasing the likelihood of achieving meaningful learning outcomes.

Secondly, Development of Learning Package The researcher developed the learning packages through
two steps:

- Learning Package Design are comprised of the following elements:
Table 1. Knowledge and Skills of the STEAM Theme.

. Engineering .
Theme Science Technology (learning process) Arts Mathematics
Costume Properties of  Software for Engineering Painting Length
natural fiber and  designing design process measurement
chemical
synthetic fiber
Weapons metal properties Software for Engineering Drawing Measurement and
designing design process weight
Exhibition of fighting Body and muscle Equipmentto  Engineering Posture Measurement and
posture relieve stress  design process posture weight
Communica-tion (short Light movement, Software for ~ Engineering  Visual artsand ~ Mathematical
film or video about Lens, zoom in  presentation  design process Communication calculation
Chinese martial arts) and out

Note. Knowledge and skills on STEAM topics are gained through the 6-frame Chinese Martial Arts History
Learning Kit.

- Learning Objectives, Learning Activities, Contents, Medias, Equipment, and Materials, Students’
Roles, and Evaluation. For Assessment of students’ performance using a rubric that measures key aspects of historical
creative thinking ability, including fluency, flexibility, originality, and elaboration to four original learning packages
were developed:

Learning Package 1: Chinese Martial Arts Traditional Costume.

Learning Package 2: Chinese Martial Arts Weapons.

Learning Package 3: Exhibition of Chinese Martial Arts Fighting Postures.
Learning Package 4: Communication of Chinese Martial Arts Culture.
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These packages were designed with specific learning objectives by integrating STEAM principles (fiber
properties, design tools, engineering processes, artistic skills, mathematical principles). The learning activities are
structured according to NASA's Engineering Design Process, with specific time allocations for each step. Media
and equipment, such as video, worksheets, and other materials, consistent with STEAM domains, are used. Evaluation
tools include tests and rubric scores measuring creativity, technical skill, and cultural understanding.

Torrance Creative Thinking Test (TCTT) verbal forms is the most cited test among the creative
thinking tests. In addition, TCTT has a special importance as it directly measures creativity in terms of content
(Kim, 2007). The Creative Thinking Ability Test to test was designed to align with the characteristics to be
measured and the target group, based on Paul Torrance's creative thinking theory (Alabbasi et al., 2022), which
posits that thinking ability consists of four components: fluency, flexibility, originality, and elaboration. Test
questions were formulated accordingly. The test was developed by Torrance in 1966. TCTT consists of four
distinct factors: Fluency (idea), Flexibility (change), Originality (original idea), and elaboration (detail) (Kim,
2007; Torrance, 1963). Therefore, the TCTT Verbal Test of Creative Thinking can be applied to all age groups
are activities in each form of the test. Which posits that thinking ability consists of four components: fluency,
flexibility, originality, and elaboration. Test questions were formulated accordingly.

- The Learning Package and The Creative Thinking Ability Test Improvements were presented to thesis
advisors for review of consistency and suitability. The overall quality was evaluated, and the Index of Item-Objective
Congruence (I0C) method was used to assess the validity of the Creative Thinking Ability test. Based on expert
feedback, were revised and finalized for implementation. The quality of the learning packages was assessed by five
experts, including two specialists in curriculum and instruction, one in educational measurement and evaluation,
one in sports education, and one in Chinese martial arts history. IOC was applied to evaluate the alignment between
the package content and its intended learning objectives. Each item was rated on a scale of -1 (not congruent), O (uncertain),
and +1 (congruent). Items with 10C values above 0.50 (Rovinelli & Hambleton, 1977) were considered valid and
retained. Based on the experts' feedback, only test items with an I0C score between 0.50 and 1.00 were selected,
with revisions based on feedback. The evaluation results showed 10C values greater than 0.5 for all selected items,
meaning they would be implemented with the target group.

Step 2: Implementing the Chinese Martial Art History Learning Package Based on STEAM Education
Implementing the Chinese Martial Art History Learning Package Based on STEAM Education (Martinez, 2017).

- Population. The population consisted of 95 second-year students majoring in Chinese Martial Arts at
Chengdu Sport University.

- Sample Group: The sample group included 30 second-year students selected through simple random
sampling from the population. These students were enrolled in the Wushu course and were physically fit. The selection
process involved drawing 30 names randomly from 95 students to form the experimental group.

- Variables: This study involved two variables:

Independent Variable: The STEAM-based learning package. In the first phase (creating the package),
it serves as the independent variable because the objective is to design and develop it, with consistency and suitability
as the dependent variables. In the second phase (implementing the package), it remains the primary independent variable
as the objective is to use the developed and validated package.

Dependent Variable: Students’ historical creative thinking ability. This stage aims to examine whether
the STEAM-based learning package, once implemented, can effectively enhance students’ historical creative thinking
ability and to what extent.

- Experimental Design: This phase of the research utilized a pre-experimental design, specifically a single-
group pretest-post-test design (Fitz-Gibbon, 1987). The design structure is illustrated as:

Table 2. Experimental plan for organizing learning activities using learning activity sets.

Pre test test Post test
01 X 02
O1 : Evaluation of historical creative thinking ability before using the package.
X : Organizing activities using learning packages.
02 : Evaluation of historical creative thinking ability after using the package.

- Research Instruments: Research instruments are of two types: Experimental tools: The lesson plans of
the martial arts history learning package and Data collection tool: The historical creative thinking ability form as
a scoring rubric.
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- Information Collection: The learning package was implemented in the experimental group
participated in centralized learning, with 14 hours of learning time for each package, divided into 7 hours per
day for 8 consecutive days. The sample group (30 randomly selected students) completed a pre-test before the
experiment and a post-test of historical innovation ability after the experiment. An effective way to achieve
educational goals is through interaction and cooperation among students. This focuses on students participating
in group tasks that include interaction and exchange of ideas and experiences(Byrge, 2013). Under defines it as
"a group of objects, symbols, themes, elements, or special events that are grouped based on their common
characteristics that comprise a specific category according to a specific criterion” (Attia, 2013, p. 68).

- Data analysis: Descriptive statistics were used to analyze the learning set, such as mean and
standard deviation. The scoring criteria for the test were (Srisa-ard, 2017):

4.51-5.00: highest level
3.51-4.50: high level
2.51-3.50: moderate level
1.51-2.50: low level
1.00-1.50: lowest level

The creativity assessment test was presented to five experts who evaluated its content validity using
the Index of Item-Objective Congruence (IOC). Test items with an 10C score between 0.50 and 1.00 were
selected, with necessary revisions. The results showed 10C values greater than 0.50 for all selected creative
thinking skills test items, confirming their suitability. The researchers set the test scoring criteria at 3 levels as
follows:

10-12 points: excellent quality
7-9 points: good quality
4-6 points: fair quality
Table 3. Creative Thinking Ability Test Item Analysis.

Score evaluation criteria

Evaluation list

10-12 7-9 4-6
) - - The process of creating - The process of creating - The process of creating
géﬂi?;é' rt::ne;/b'“ty o historical works to be historical V\(orks to be historical works to be
historical ideas compl_eted_before the complete_d in the compl_eted_after the
specified time allotted time specified time.
Flexibility: the ability - Designing a variety of - Designing one method for - Designing less than one to
to move fluidly methods for creating creating historical works  creating historical works
between different historical works

representations

Originality: the ability - Creating historical works - Creating historical works - The creation of historical

to produce novel and that are unique. that are unique in some works is nothing new
unusual ideas matters

Elaboration: the - Improving historical - Improving historical - Improving historical
ability to fully works to perfection works to be complete in works with little
develop ideas some parts integrity

Note. Creative thinking skills for students using analytical methods to test the researchers' creative thinking abilities.

Hypotheses were tested using inferential statistics, with t-tests to compare the results of the pre- and
post-experimental tests. The significance level was set at 0.05.

Results
This research presents findings in two main parts as follows:
A STEAM-Based Learning Package for Chinese Martial Arts History

Six frames, The Chinese Martial Arts History Learning Package Based on STEAM Education. Each learning
activity set includes:

Objectives : Clear goals for enhancing historical creative thinking.
Learning Activities  : Sequence of instructional steps using the STEAM framework.
Content : Core knowledge aligned with STEAM principles.
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Media and Equipment: Teaching aids, digital tools, materials.

Learners’ Roles

Evaluation

: Student responsibilities and engagement strategies.
: Rubric-based assessment measuring fluency, flexibility, originality, and elaboration.

Four learning packages were developed:

Learning Package 1:

Learning Package 2:

Learning Package 3:

Learning Package 4:

Chinese Martial Arts Traditional Chinese Costume aims to enhance historical creative
thinking through exploring traditional costumes, integrating STEAM principles.
Students will explain historical/cultural significance, design costumes blending traditional
values with modern requirements, and construct functional, authentic costumes using
scientific, technological, engineering, artistic, and mathematical principles.

Chinese Martial Arts Weapons focuses on historical and practical dimensions of
weapons, integrating historical analysis with hands-on design using STEAM components.
Students will analyze historical/cultural significance of weapons and design/construct
prototypes using STEAM principles for metal properties, design tools, structural stability,
artistic patterns, and precise measurement.

Exhibition of Chinese Martial Arts Fighting Postures aims to deepen understanding of
historical/cultural relevance of fighting postures, developing ability to design and curate
a modern exhibition. Students will explain historical/cultural significance and create
an exhibition integrating scientific knowledge (human anatomy), technological tools,
engineering principles, artistic techniques, and mathematical principles.

Communication of Chinese Martial Arts Culture enhances historical creative thinking
by exploring communication of martial arts culture across time, emphasizing short
film/video creation with STEAM principles. Students will explain historical/cultural
significance of communication methods and create a short film/video effectively
communicating key elements of martial arts culture, applying STEAM principles to media
tools, technological platforms, video production, artistic expression, and timing/sequencing.

Quality of Learning Package

Table 4. The Results of the Learning Package 1.

Evaluation items X S.D. Meaning

Component 1: Goals
- Define the goals of the learning activity set that are beneficial for daily life. 4.60 0.92  highest level
- The goals of the learning activity set are clear and can be assessed accurately. 4.80 0.49  highest level

Goals average 4.70  0.70  highest level
Component 2: Content
- The content is consistent with the goals of the learning activity set. 440 0.45 high level
- The content is accurate and covers the concepts of STEAM. 4.60 0.45 highest level
- The content is appropriate for the context of the learners. 4.80 0.49 highest level
Content average 4.60 0.46 highest level

Component 3: Learning activities
- The learning activities are aligned with the concepts of STEAM. 4.80 0.40 highest level
- The learning activities can develop learners to achieve the goals of the learning  5.00  0.00  highest level

activ

ity set.

- The learning activities are appropriate for the context of the learners. 4.80 0.49 highest level

Learning activities average 4.86 0.30 highest level

Component 4 Evaluation:
- The assessment methods and tools can verify the achievement of the goals 4.60 0.45  highest level

of the learning activity set.

- The assessment criteria are clear and specific. 4.60 0.45 highest level
- The assessment tools are appropriate for the context of the learners. 4.60 0.45 highest level
Evaluation average 4.60 0.45 highest level

Average of all 4 Components 4.84 0.20 highest level

Note. The results of the evaluation of the effectiveness of the first learning set by experts were analyzed using
descriptive statistics and displayed according to the evaluation criteria.

©8

The results of the evaluation of Learning Package 1's effectiveness, conducted by experts using
evaluation criteria, found that all components were at the highest level, demonstrating high quality and
suitability for developing students' historical creative thinking abilities. The average scores of the components,

from highest to lowest, were as follows: learning activities (X =4.86), assessment (X =4.84), goals (X =4.70),
and content ( X =4.60), respectively.

S50E)

e - This work is licensed under a Creative Attribution Attribution-NonCommercial-NoDerivatives 4.0 International License. | 187



STEAM-HCT-CU

Xin et al.
Table 5. The Results of the Learning Package 2.
Evaluation items X S.D. Meaning
Component 1: Goals
- Define the goals of the learning activity set that are beneficial for daily life. 4.60 0.45 highest level
- The goals of the learning activity set are clear and can be assessed accurately. 4.80 0.49  highest level
Goals average 4.70 0.47  highest level
Component 2: Content
- The content is consistent with the goals of the learning activity set. 5.00 0.00 highest level
- The content is accurate and covers the concepts of STEAM. 4.80 0.49 highest level
- The content is appropriate for the context of the learners. 480 0.49 highest level
Content average 4.87 0.32  highest level
Component 3: Learning activities
- The learning activities are aligned with the concepts of STEAM. 480 0.49 highest level
- The learning activities can develop learners to achieve the goals of the learning  4.80 0.49  highest level
activity set.
- The learning activities are appropriate for the context of the learners. 4.80 0.49 highest level
Learning activities average 4.80 0.49 highest level
Component 4 Evaluation:
- The assessment methods and tools can verify the achievement of the goals of 4.60 0.45 highest level
the learning activity set.
- The assessment criteria are clear and specific. 4.60 0.45 highest level
- The assessment tools are appropriate for the context of the learners. 440 0.45 high level
Evaluation average 453 0.45 highest level
Average of all 4 Components 4.76 0.14  highest level

Note. The results of the second learning set by experts were analyzed using descriptive statistics and displayed

according to the evaluation criteria.

The results of the evaluation of Learning Package 2 's effectiveness, conducted by experts using
evaluation criteria, found that all components were at the highest level, demonstrating high quality and
suitability for developing students' historical creative thinking abilities. The average scores of the components,

from highest to lowest, were as follows: content ( X =4.87), learning activities (X =4.80), goals (X =4.70), and

evaluation ( X =4.53), respectively.
Table 6. The Results of the Learning Package 3.

Evaluation items X S.D. Meaning
Component 1: Goals
- Define the goals of the learning activity set that are beneficial for daily life. 4.80 0.49 highest level
- The goals of the learning activity set are clear and can be assessed accurately. 4.60 0.45  highest level
Goals average 4.70  0.47 highest level
Component 2: Content
- The content is consistent with the goals of the learning activity set. 4.80 0.49 highest level
- The content is accurate and covers the concepts of STEAM. 440 0.92 high level
- The content is appropriate for the context of the learners. 4.80 0.49 highest level
Content average 4.67 0.62 highest level
Component 3: Learning activities
- The learning activities are aligned with the concepts of STEAM. 420 0.92 high level
- The learning activities can develop learners to achieve the goals of the 4.60 0.45 highest level
learning activity set.
- The learning activities are appropriate for the context of the learners. 4.60 0.45 highest level
Learning activities average 447 0.60 high level
Component 4: Evaluation
- The assessment methods and tools can verify the achievement of the goals of 4.60  0.45  highest level
the learning activity set.
- The assessment criteria are clear and specific. 4.80 0.49 highest level
- The assessment tools are appropriate for the context of the learners. 4.80 0.49 highest level
Evaluation average 4.73  0.48 highest level
Average of all 4 Components 4.76 _ 0.18  highest level

Note. The results of the third learning set by experts were analyzed using descriptive statistics and displayed

according to the evaluation criteria.
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The results of the evaluation of Learning Package 3's effectiveness, conducted by experts using
evaluation criteria, found that all components were at the highest level, demonstrating high quality and
suitability for developing students' historical creative thinking abilities. The average scores of the components,

from highest to lowest, were as follows: evaluation (X =4.73), goals ( X =4.70), content ( X =4.67), and learning

activities (X =4.47), respectively.

Table 7. The Results of the Learning Package 4.

Evaluation items X S.D. Meaning
Component 1: Goals
- Define the goals of the learning activity set that are beneficial for daily life. 4.80 0.49 highest level
- The goals of the learning activity set are clear and can be assessed accurately.  4.80 0.49  highest level
Goals average 4.80 0.49 highest level
Component 2: Content
- The content is consistent with the goals of the learning activity set. 5.00 0.00 highest level
- The content is accurate and covers the concepts of STEAM. 4.60 0.80 highest level
- The content is appropriate for the context of the learners. 4.60 0.45 highest level
Content average 4.73 0.41 highest level
Component 3: Learning activities
- The learning activities are aligned with the concepts of STEAM. 440 0.92 high level
- The learning activities can develop learners to achieve the goals of the 4.80 0.49 highest level
learning activity set.
- The learning activities are appropriate for the context of the learners. 5.00 0.00 highest level
Learning activities average 4.73 0.47 highest level
Component 4: Evaluation
- The assessment methods and tools can verify the achievement of the goals of 4.80 0.49  highest level
the learning activity set.
- The assessment criteria are clear and specific. 4.60 0.45 highest level
- The assessment tools are appropriate for the context of the learners. 4.60 4.45 highest level
Evaluation average 4.67 0.46 highest level
Average of all 4 Components 476 0.15 highest level

Note. The results of the fourth learning set by experts were analyzed using descriptive statistics and displayed
according to the evaluation criteria.

The results of the evaluation of Learning Package 4's effectiveness, conducted by experts using evaluation
criteria, found that all components were at the highest level, demonstrating high quality and suitability for
developing students' historical creative thinking abilities. The average scores of the components, from highest to

lowest, were as follows: goals (X =4.80), evaluation (X =4.76), content, and learning activities (X =4.73), respectively.

Application of a STEAM-Based Learning Package for Chinese Martial Arts History

The results of a comparative analysis of students' historical creative thinking abilities in 1-4 learning
packages based on STEAM education.

Table 8. Comparative Analysis of Students' Historical Creative Thinking Abilities.

Package N X S.D. df t p

Package 1 Pretest 30 1.27 0.21 29 -27.72* 0.00
Post test 30 2.75 0.21

Package 2 Pretest 30 1.20 0.24 29 -21.75* 0.00
Post test 30 2.54 0.24

Package 3 Pretest 30 1.26 0.19 29 -27.05* 0.00
Post test 30 2.74 0.18

Package 4 Pretest 30 121 0.15 29 -30.08* 0.00
Post test 30 2.80 0.20

*p<0.05

Comparative analysis of students’ historical creative thinking abilities before and after the implementation of
the STEAM-based learning packages. The post-test scores across all four dimensions fluency, flexibility, originality,
and elaboration show statistically significant improvements (p=0.00), indicating the effectiveness of the instructional

design in fostering students’ creative engagement with historical content.
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Discussion

The findings of this study confirm that the STEAM-based learning package significantly improved students’
historical creative thinking ability across four key dimensions: fluency, flexibility, originality, and elaboration. Such as
those described by Johnson and Johnson (1999) of define the 3 types of goal structures available to teachers during
instruction: cooperative, competitive, and individualistic. The traditional competitive structure has dominated American
education. The type of goal structure used affects interaction among students and teachers and ultimately affects learning.
These improvements are consistent with the theory of creative thinking proposed by Alabbasi et al. (2022) finding,
students need to learn several skills, such as creativity, critical thinking, collaboration, and communication (the 4 Cs).
Creativity, especially, is an essential skill in a complex and unforeseeable world/era, and an important step in any
effort to enhance creativity is to identify students’ creative strengths and relative weaknesses.

The development of STEAM-based learning kits to enhance historical creativity among Chinese undergraduate
students follows a systematic development process that incorporates NASA's engineering design process and
interdisciplinary teaching principles. The entire learning kit was rigorously reviewed by experts in curriculum
design, educational assessment, martial arts education, and instructional technology, and passed the content validity
test, with an index of item-object congruence that was appropriate for the context and above the acceptable threshold
(0.50), indicating significant validity. Therefore, the integration of personalization with STEAM education shows great
potential as it naturally resonates with the interdisciplinary essence of STEAM fields. These subjects demand not only
critical problem-solving but also imaginative and innovative thinking. By personalizing STEAM learning, students
are encouraged to connect their academic exploration with individual passions and real-world contexts. For
example, one learner might delve into sustainability through environmental science, while another may investigate
the synergy of technology and artistic expression in digital art. When it comes to assessment, this approach
introduces both possibilities and complexities. Standardized testing and uniform benchmarks often fail to reflect
the true depth of student comprehension or the diversity of their capabilities. In contrast, personalized evaluation
methods aim to capture a more detailed and holistic understanding of each learner’s progress (Subramanian et al.,
2025). For example, the research of Videla et al. (2025) to specify rethinking STEAM education as a catalyst for
socio-ecological transformation and provides methodological orientations for sustainable, situated, and inclusive
teaching practices.

The dimensions of creativity, namely agility, flexibility, originality, and thoughtfulness, emerged from the
evaluation of the effectiveness of a STEAM learning package developed to significantly enhance students' historical
creativity. The OECD (2018) report extends this discussion by highlighting the intriguing link between design thinking,
digital literacy, and intellectual experience. It emphasizes that these competencies are not only practical tools but also
central to the broader intellectual journey, which involves gaining knowledge, building understanding, and developing
cognitive abilities. In this regard, design thinking sharpens critical reasoning while fostering creative problem-solving,
and digital literacy enhances individuals’ capacity to access, analyze, and apply information deepening their comprehension
of the surrounding world (Ergin, 2024). Among the two, design thinking stands out as a potent approach for addressing
complex challenges, as it encourages innovation, empathy-driven solutions, collaboration, and a willingness to experiment.
Ultimately, preparing learners to thrive in a globally interconnected and digitally shaped society depends on strengthening
such skills. Both design thinking and digital literacy, as underscored by OECD (2018) and Ergin (2024), are indispensable in
navigating the uncertainties and opportunities of this fast-changing era.

Post-test results not only exceeded the standard but also demonstrated that students were able to apply
interdisciplinary knowledge to historical situations, promoting a deeper cultural and conceptual understanding. Conform
to the results of AlAli (2024), provide compelling evidence that Project-Oriented Problem-Based Learning (PoPBL)
proves to be highly effective in strengthening students’ skills by engaging them in authentic, real-world problem-
solving through project work. The study highlights the significance of this integrated educational approach in cultivating
essential abilities such as problem-solving, creative thinking, teamwork, and clear communication. Through hands-on,
project-driven tasks, learners are not only able to apply their knowledge but also build the competencies needed to
tackle complex challenges in their future careers.

These findings affirm the value of STEAM approaches in humanities education, supporting the broader call
for education systems to nurture creativity, critical thinking, and innovation among students. And findings suggest that
instructional designers and educators in humanities fields should consider STEAM integration as a viable pathway to
foster creativity and interdisciplinary learning, particularly in traditionally content-heavy subjects such as history.
Conforming to the findings, Sari (2024) highlighted four key themes: Interdisciplinary Approach, Collaboration and
Cooperative Learning, Assessment and Feedback, and Engagement and Motivation. These themes demonstrated that
arts integration in STEAM disciplines can be fluid and effective. The findings have implications in three main areas.
Firstly, the project provides a framework and practical examples of how art can be integrated into STEM disciplines,
offering valuable guidance for art teachers. Secondly, by demonstrating the seamless integration of different subjects,
the project helps subject teachers appreciate and adopt an interdisciplinary approach to learning, thereby enhancing
the overall educational experience. Lastly, the project's success and collaborative efforts encourage teachers to work
together in planning and implementing similar curricula.
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Conclusions

In conclusion, this study highlights the potential of STEAM-based education in enhancing students' historical
creative thinking ability. By adopting a student-centered approach, the study successfully aimed to improve students’
historical creative thinking ability.

Summary of Findings

This study investigated the development and implementation of a STEAM-based learning package to enhance
the historical creative thinking ability of Chinese undergraduate students in martial arts history courses. The findings
demonstrated that the learning package significantly improved students’ performance in four key areas of creative
thinking: fluency, flexibility, originality, and elaboration. All post-test scores exceeded the 70% benchmark, confirming
the effectiveness of the instructional model.

Contributions

Designed and validated an innovative instructional model that integrates STEAM principles with humanities
education.

Demonstrated that interdisciplinary, student-centered learning environments enhance creativity and historical
understanding.

Developed assessment tools aligned with creative thinking theory that are adaptable for broader educational
contexts.

Limitations
The study focused on a single university and discipline, which may limit the generalizability of the findings.
The intervention period was relatively short, and long-term retention or transfer of skills was not measured.
The cultural specificity of Chinese martial arts may affect the applicability of the model in other settings.
Future Directions

Conduct longitudinal studies to explore the sustained impact of STEAM-based approaches on student
learning outcomes.

Replicate the model in diverse academic disciplines and institutions to assess scalability and adaptability.

Investigate teacher readiness and training needs for implementing interdisciplinary instruction in higher
education.

Policy and Practical Implications

Universities should promote the integration of STEAM principles into humanities courses to foster creative and
interdisciplinary competencies.

Curriculum developers should prioritize student-centered and project-based learning designs supported
by frameworks such as the Engineering Design Process.

Educational policy should encourage the development of modular instructional packages that support
innovation, creativity, and cultural preservation.
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Abstract

Background: Preparing student teachers for professional practicum is essential to build confidence before engaging in
real classroom practice. This study aimed to investigate the model and examine student satisfaction with practicum
readiness among mathematics education students at Yala Rajabhat University.

Methods: This research and development study was conducted in four phases. Phase one, data exploration, involved
nine key informants who participated in semi-structured, in-depth individual interviews, which were analyzed through
descriptive content analysis. Phase two, model development, involved engaging five participants to evaluate the
appropriateness of the model through focus group discussions, which were analyzed using the mean index of item-
objective congruence. Phase three, model implementation, applied the developed model to 32 cluster-sampled students.
Instruments used a readiness assessment and satisfaction questionnaire, employing a one-group pretest—posttest design.
Data were analyzed using descriptive statistics (mean, standard deviation) and inferential statistics (t-test). Phase four,
model refinement, analyzed open-ended responses from readiness and satisfaction evaluations.

Results: The developed “PROM Model” consisted of components principles, objectives, instructional processes, knowledge
content, learning activities, and supportive learning media and steps: experience building, knowledge sharing, summarization,
and application. The model demonstrated high appropriateness. Comparative results indicated significant improvement
after implementation (M=4.41) compared to before (M=3.75), with statistical significance at the 0.05 level (p=-6.171).
Student satisfaction with the model was high (M=4.06, S.D.=0.84).

Conclusions: The preparation model for mathematics student teachers’ professional practicum at Yala Rajabhat University
comprises six elements and four steps, showing high appropriateness and effectiveness. The model significantly
enhanced students’ readiness and satisfaction, particularly emphasizing the role of instructors in supporting model
development and application. This suggests the model’s potential for practical use in teacher education institutions
to strengthen professional practice.

Keywords: PROM model; professional teaching experience training; student mathematics teachers
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AHASVIERDeENAg HrnEansEnsaUfiRebaiinfieg Fesnedilsr@nsnw iiwfidoals
' ' 2Py a A ¥ 2 o & A 1% v o ' =] 1 = ' 2®q
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FnasdndgysanissaasnanmuaniennisBenusiigalauasfilss@nsnan (OECD, 2021)
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(Poolbun, 2020)
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LﬁNN’]ﬂ%‘H (Arifin et al., 2024)
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Council Regulations on Professional Standards B.E. 2556, 2013) #4n15Hndszaunisoidsndnagiu
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dnnuddnuanfndnmilasnszumuniadnnisdnuntusziugandnun viniin@nunlHsy
Uszaunisaingetunisineiuass WalanalivihanedBmaugduasd iR dounn lunaasl
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aftloyeyn uaziamARTignaiasmanzan (Bunphirom, 2014; Uchuap, 2019) n1stingAuawlaiu
Tnfufinefinisiniu danan wazsHunIsyssnisnasnass AN e il g nusau3
ATLEITH LL@%ﬁﬂE:Uﬁﬁ 0] ’ﬂﬂ'”l\‘lfem@@ (Announcement of the Ministry of Education on Higher Education
Standards B. E. 2561, 2018)

[ a 2
z‘ﬂ LLUUﬂ’Ii’Qﬂﬂ’IiLiﬂ%g
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MIeaNFULLLAINTIN WK fenTannnaafitang Discussion) HaNTsNNNU MRS (nteractive games)
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Figure 1. Conceptual framework.
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Note. The results of the literature review.
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uaz WA Eenay 911 5 A ReNsoiuazasaTanuLssiiasilomnassesfisznaunia
SRR WS ALY AN e AS9mNHARNNT LA N BaTiaN Bailey (1987) Wuq

U
fenegszning 0.80-1.00 visil {39 (AvinnsUsulsaudlasneazdanlisanadoinien nannis

Y

o/

AQUIEEIA NTTUINATRTUHAANIBN FITEATTUHANNIBN UATNITRUATHNTEENS

szeizil 3 N1SIARDI LS

Uﬁz?f'mﬂmzmjﬂﬁ?mziw

Usznns A wnAnen smivendesmsinezan Snnsinen 2567 fmvmangasiangn lngblende
pshanfiufinAinadenuuanzsadiuinneaganadinmans 17 3 AcAnenemans
meliladuaznisinems inAvendesnmineran 911K 32 AW INMSERLULNgH (Cluster random
sampling)
iA3aefian1sies

wRaTanFATe Sanuomdiuumpdnlasnnn 5 2y Smem 2 9a Tud wndszdu
prwSan (Fmansuazaniiinte) AvunssAUfiRnniige 6 Az Tleudssiutiosiige
(1 AU LAZULLABUNNANHARTW (AN AN LAzAHAWeTs) TnassiLANEmIsNZEs
uazpfswalannniige (5 Az Tuandessdutioafiqn (1 Az 1NNM9A99988LATINATY
Gaflemani@uamey dmm 5 au uasindioyafilinvinnisnaaeunsiinisuas Baley (1987)
WU 19 2 90 SAegazndng 0.80-1.00 a1 i lunaassTEduiinAnunagi i ldngudansng
drian 30 A TaeninadiayaannmamaudninaiinsisidanudeiuaegranisAiuniei

AsrAnBueanaes Cronbach (Cronbach’ s alpha coefficient) wazAvIuARTABaNs U FHNNA91 0.70 Tufl
(Cronbach, 1951) WU97 WUUUSZARAMNNE DN (0L=0.912) LL@:Lmumumummﬁ\‘iWﬂT@ (0=0.933)
= 1 1 1 dl o/ v

fAnnndnAisansu (s

BULRANHATISIARDS

aiiunsfivsausanieys TnaMuuuwmnimeassuuungusosdtafion fnsmasey

o

fiauuazNAIF3ULUL (The One-Group Pretest—Posttest Design) (Mariam, 2016) #a%

01 X 02
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oy 01 wnad m‘ﬁmﬁ@umawmm?‘?ﬁgﬂLLuu
X wHnefe Mawagnaaniann1siinUsraun1seilngneesinfneinganen
ATIAFNERT NNIVEIAEIIBANYLAN
02 wapfis MatandanameascliigUuuy

Y
o A

93 A19ATHNNNTTAREY BNIINTAVINTMINA BB ANMNERIATIEA TN AR BN EEan
Aereeyefusussdeyatungudiatn Tnsinniaazfivansd mnsdnlafasuuyszfiv
s anr eI ALY 990 YinnnsRansasmmagULLUTWREY S0 10 dnT
dleviae 3 Fals 59 30 F9las T llsfusasdiinnanaseuieuasds Faliuutssfinanamsen

AMIUUTURUNANIENRINTITIATINTINATNF UL uae F LUz ARA NI NE 1e
msﬁmmzﬁz’?@ym?f\n@mm

maAwnzitinya@aasosn Bud anamden auwinzan uazanaienels lasliasns
ApzimneadifiiaynAnna (Mean: M) uazawATieaMNmTg I (Standard deveiation: S.D.)
INOUTINNTURINSFAEANARY 5 52U A9l (Srisa-ard, 2017)

ARAETEIN9 4.51-5.00 maneil oghuszAusnnign

AARETEIN9 3.51-4.50 nanede agluaziunnn

AaReazndng 2.51-3.50 nanedls ogtuszdtnmnans

AaREazndng 151-2.50 manedls agtusziutios

AaREazdng 1.00-1.50 naneils agtusziutinsfign

ey aBeeynm InalasnaneaeufldmSungn7duls i (Dependent sample

q

t-test) IABIA BT HLATINLANGA TIPS DN BULATVAINT AR AN TTNATNT ULLLTR T
9% (Field, 2024)

ANNAGIYINIRTR AT

Ho @ HE A LANFNN e NI AT UHEABNLA YRS

Hy @ HAMHUANAINTERINAZUHUN UL AR

ﬁmumﬁfmﬁﬁﬁiymmﬁﬁﬁa:ﬁu 0.05 (Statistical significance: Sig. (0.05))

@/ o/ o o/

nnsFmaula TngvinnsiBsuifisusiaaasinaziiy (Probability: p-value) TUadFeyadia
fA9zAu 0.05
{1 p<0.05 HAnuuAnssetelidedAty ATl UGEs Hy WREHUAYU H,

1 p>0.05 (HfAHuanset @i d Aty fai [lufes Ho uasTdariuau H,
seeizhl 4 nsUsulgegiuuy

° A o w v a (4 v a a v
Fufiumeirtieyaf FannansAaiiuasismesnlaei sesussfiuasmses
LALUURPUHANAIWE la9nTraEdl 3 uBLAsnziiiienn (Content andlysis) a5 UL

Wi aruEaan TANH LATHAAINANNINTY
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NANTSITE
PROM Model

TULLUNTTWEENANNNIBNNTHNUSTAUNTlAEN TN aInANEIATRI AR ANERS

WA ran MmunIuiideiandn “PROM Model”

= = p
AN 2. ;i?JLLL/L/ﬂ’??WI?E/JJFICJ’]&/W?@JJ

Figure 2. PROM Model.

-
waANN1S
(Principles)
MITAURzUSANRR P AANUITZHIA
(Measurement and aSwuszrumsel (Objectives)
Evaluation) (Presentation)
M R
5 Uszunatd PRAOM uRniUR et 2
(Modification) Model (Reflection)
N\ / i
< >
= Y
AFUHR
Hoasunnsciong (Oicorme) NIZUMNIINEBUNITRDN
(Learning support media) sEeachingiand Learning
Process)
(@

arujuasiisnsnndunl
(Knowledge and learning
activities)

nngg. uamNaanNsIp9gUuuU AN Belaseasng

Note. Display the results of the pattern in a structured manner.

SULLUNIWENANNNIBNASTHNUSTAUN1TAEN TN BN ANEIATRI AR AR S

WANENAYTYaEran Usznaufiay 6 avAUsznay Hun wannTs Tagusrasd naruaunaBe

a

A19EEN HEYaTEANNELATAaNTINNTSEENS AadaRNnITEEN; Larn1sdnuaslssiiunag

Y v A

FINNTTLIUNSIFRYNANHNE BN 4 TURDW Aa TuaSNUvaunT150] (Presentation: P) Iaeisinutis Be

e,

TrdulansaflszaunisaingeiuileanBesn TUUANIALUNITEEUS (Reflection: R) Tﬂﬂ?ﬁ%@iﬂu
wieilupaaAndiu iasned warasviaulsyauntsaisoniu duaguna (Outcom: 0) Taevinnnaagy
pnET dnszuuaedinle uasBenlasiunguvieundn uazduszynd i (Modificaiton: M)

Tnannsrinanndviaerinusil [fUszyndlies
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ATHINNIE AN DIFL BULNTSLATYNATTHNSBNNTISH NUSLRUNISIIYITN

AN 1. AN IZANYBNFUMUUNITATENAIINNEBNNTTANLTEAUNITITT TN

Table 1. Appropriateness of the professional experience training preparation format.

s1en15U52 8% (Evaluation ltems) M S.D. 5e0U (Level)

- arsdusuarAanEaIAYEeIluLLNISWEENAT NN BN 397 083 #1n (High)

(Background and importance of the preparation model)

- waReug M IRINFIuILNSIEENA NS BN 429 097 NN (High)

(Basic concepts in developing a readiness model)

- AN MUABIALTENBLIBSFLLLLINAWEENAMNNS BN (Determination of the components of the preparation model)

- NANNI9 '3’mqﬂ‘§$ﬂ\‘iﬁ (Principles and objectives) 4.18 0.88 {1 (High)
- N9YUINNITALUNTTa8Y (Teaching and learning process) 4.10 0.83 {1 (High)
- Liﬂ:@mm‘imfswﬁ (Knowledge content) 3.95 0.59 {1 (High)
- fianssntunisBen (Learning activities) 3.94  0.82 NN (High)
- ?ﬂlmf\‘nﬁwm‘iﬁﬂuﬁ (Media support learning) 3.91 0.93 {1 (High)
- MaTalazlseluNa (Measurement and evaluation) 4.15 0.90 {1 (High)

59:(Total) 4.06 0.84 1N (High)

sUuNEwEENAHNEaNnsRnUsraUN1salaTn N Tunwsanilaumnzas AN
(M=4.06, S.D.=0.84) uazat| usziunnynaenis Tasduduusn fe wiaRaugimlinisimm
FUULUNITATENAMANT DN HAMHNMNIZENNIN (M=4.29, S.D.=0.97) B9A4NIAD N1TNMUA
BNAUTENBUYBIFULLLNEWE BRI BN A NNS TRgUavassd (M=4.18, SD.=0.88) uavAr sl

WRTATMNAATYEBIFULLLNNSIAEENANNGEN (M=3.97, S.D.=0.83) AMHATFL
ﬂ”li?‘ﬁ';iﬂLL‘lJ‘lJﬂ’I‘JLGI%?_INﬂ’J"IN‘W%@Nﬂ"l‘iﬂﬂﬂi%ﬂﬂﬂ”liiﬁ%%’lﬁw

m5197t 2 NslEgUuuUMaeEENAINNEBNNITRNY Sz aUN 30BN

Table 2. Using the professional experience training preparation model.

FLHUZAITNIARD FTHIN (A3) AZULRULAN
M S.D. df t-test Sig.
(Trial period) (Number: people)  (Full score)
9% (Before) 32 5 375 067 31 -6.171 0.000
WA (After) 32 5 441  0.71
* p<0.05

mal¥gULuMawELNAIWE BN SR MT T nIssiNANE A ENASIRFERS HTANENAD
TMAPUAT NEWULATAAIUANANTW (p=—6.171) ael i Amneadffiszsiu 0.05 lasrounisly
TULUUNTIRFENANNE BN NS aUNTT0ilT BN HATulRaY (M=3.75) fogndiasuuniafg

(M=4.41) nendsmsFgUuuunswdenaaniasnisinuszauntsalisngn
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ﬂ?ﬁﬂﬁxﬁﬂﬂ?@ﬁiﬂgﬂ LULNTISLASEHAMHNSENNNSHNUSLRUNTISHIATITN

m5197 3 Aawione lafidsiagUuuunamsenaamwsaNnIsRnUsTaUnN 10T EN

Table 3. Satisfaction with the professional experience training preparation format.

519n15U52LHU (Evaluation items) M  S.D. szAU (Level)
ﬁ@ﬂi‘immztiﬂ:@vﬂ (Activities and content) 413 0.85 H1n (High)
_ Aanssuuasdamiinnaenluasel dndnuamsainlugsul®lE 421 0.87 NN (High)
sfu@mﬂmfﬁ (The activities and contents taught this time can be
applied by students in the future)
- AansaniisdenidufanssnmsiidnEeudsing iEeiuneu 399 0.78 11N (High)
(The prepared activities are new activities that students have never
learned before.)
- fanssuaziiemiiuslenidemseannsiinlsraunanRa@n 419 091 71 (High)
MTnsAneda (Activities and content are useful for providing
professional experience training in the next academic year)
NINUENNAIAN (Social skills) 4.28 0.85 N7 (High)
- masaNinerm s duiinudindneniein usuttueesmdne 424 0.70 NN (High)
faenUfnUszaunisofendn (Strengthening teamwork skills for
students to apply during their professional training)
— mMaasNinEznnsieans e liinAneassalnisdesns ¥ 435 0.81 NN (High)
D NYNFAB uAHAINNARBILAAT (Enhance communication skills so that
students can use communication correctly and fluently)
- maBarineemailad WeliindnenamnsoBvabidadedsunss 425 0.84 11N (High)
uaziALZANBNINGIEA (Enhancement of technological skills to enable
students to use technology fluently and with maximum efficiency)
AngnsEnaus (Training instructor) 451 0.78 N’m‘f’"lqw (Highest)
- flannsgamansnsauasianiBeamabssfuiidiunnsaes 442 074 NN (High)
(Have knowledge, skills, and expertise in the subject matter being taught)
- finszuanmsdnevenacsiuasmaianiaseuivinliindnudens 465 078 H1n (High)
uazidinlaldidng (There was a process of transferring knowledge and
teaching techniques that made it easy for students to learn and understand.)
- avfuanpd W BB uasimsnpuasadwssinians (Support 444 0.82 H1n (High)
learners to learn and develop themselves continuously)
99 (Total) 4.06 0.84 H1n (High)

TnANENATENNASIAFNERS NATAVENAsT e EgULUUNEWEERANNWE BNNITRN

UszaunisoiirnZni A uiane 1a N nsanseAUNIN (M=4.06, S.D.=0.84) Tnafiarnufisnals

AWENNSHNBUINITLALNINAFA (M=4.51, S.D.=0.78) T0IRHAD MNHENNRIANTLALNIN (M=4.28,

S.D.=0.85) LL@Zﬁ@ﬂ‘j‘iNLL@ZL%@‘M’]‘%&UN’W (M=4.13, S.D.=0.85)
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MaNmRILAEUSUU 595 UULIUNTSIAZENATENTBNNTSENUSE RUNTITTN

maRangUufilslsmivaranansarinamugsing 1 Alanmedens s Buasimmn
e R AEnS pLAz I BN S aNeBng NSNSz aUNS s EnAgIIIABlnm AR Neuen (#
atnsfidazavsnm Tnelilidaiaaunsifianisnisusulasuuuifiaanamanzansnniaiy
i nanszenantung e aanifn 3 Saliedadunif st 4 dUand dugii uazsinsnnsli

fnsBaAnensdaingidaamamainnanasimiunisinead Faegaas
afilsens

Mg ULULNESWEENANENS BNSRNUsTaUNsil BNt sinAnEAs anAtlarnans

NUENAEIBAN LA mefﬁﬂ@ﬁﬂﬁmN@muffmqm:mﬁmﬁé’ﬂfﬁlﬂmmﬂiuﬁu 5P

n1aRnEMgluILNITeEENAENSarNMsRnUsTauN1T0lATN BN AN WNEY Bandn
“PROM Model” & 4 fiumen 1sznauifins Suasonszaunisol (Presentation: P) duaniu/aeninis e
(Reflection: R) %y’uﬂ‘gﬂm (Outcom: O) Lmz%y’um:ﬂﬂ@ﬁ% (Modificaiton: M) ﬁy’qﬁ mmﬁmmmﬂmﬁﬂ%m
uazimnns i tunssd Bimnismaumaunssanssifisnduiudiodsdunganm dfassnmagm
ABN W.Al. 2556 (Teachers Council Regulations on Professional Standards B.E. 2556, 2013) Sy
HusznavArdnagiasiininsgiuanuiuartszaun1aadden@n (Uchuap, 2019; Bunphirom, 2014)
TnefiesdlaznaudAnmsguuunisdanisdens fe woRnuamdnnisuasguuoy Sadudat
mafmundnquavasd Wam fiansan uazdupanniafnfiunts Joyce & Weil, 2004) nnaajiiiu
N33 815 BaUGRNANE 9T aANYIn T L%ﬂuﬂ%’mmmffmimumﬂmmﬂﬁ'ﬂuﬁuﬁﬁlu (Vygotsky,
1978, 1997) MsAnaunIsdarNuUfTRBIE 98397 nunenisaeugainnaansnaBens
Tne@emdnanddnAninendeasvasaduamquindngra At rauasnalsuduiiaanadas
ﬁ’uwaﬁwﬁmﬁﬁwﬁﬁé]’mmﬁ (Biggs & Tang, 2011, 2014) N1 BuwAnmMsasianAnE e ltanszLmmS
yetlyeyn vieeR uazLssaumasiiinfiBeuadiewnisaninszan ynAindiaRananauazgauds
Aasinfusu B humnan (Moon, 2004) AenssnuaufiomaaunAnnisdafianasumemenieimnn
yinznadoans (Guse, 2011) mslgamgRnassvedsnuiemssaimsng woingsy mnsidonle
ANNRBARRENTIN AMNWIHNZANTUROHATN! NMaEeus mMamuasnniaan uasysonnsngRngsy
ALY NANNUENY (Hargie, 2019) LL@:T%WL@ﬁuﬁmuwmwﬁwmﬂﬁﬁﬂﬂmuLﬁﬂﬂﬁzﬁumqmﬂ@ Vi
naussEnEnaznsaaniilaravianin TnanamagUuIunsaeu RNt usUuUUnaae

= @

fisBadnnmaluladnaia il Boudfaunadiayaliaznan uanlsziaanaioyaianadens
psinaflLazAVE NN (Joyce & Cathoun, 2025) eamraminnUsUT s auasiagULLL dana
TrgUuLRiAr s NERLa RRRd B UM AN UMW A Az Weg R aaaB HARNEHTE0
mavansEens laaEmsliudadanenmansaaninAnunnag (Poolbun, 2020) Beindn “BICAER Model”
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911491 6 Fupen T Aisnesifiayaiing i (Bosic Data Andlysis: B) nazdiuannanla (dentification: )
a5 19p s AEdinle (Comprehension: ©) fianasulfiugiy (Argumentation session: A) 1/5zii3wa (Evaluation: E)

WRZASVIBUNANTISN LT (Reflection: R)

19t nemdsnadaiensssinausmNgULIUMAsEsNAEmE BN sz AU I AT BN
sinfneAginiawdsnaanamsannmsfinusraunisaidngandidendafanass Seanaidiuua
AuiddessnensUunuiiienduliniiunssuunisiramsiuardanssiionifeaniauman
19sounsaniiiAeaiassniuedned FuinBifiindanfanssnansawienanamsendeusanin
UazaunsoiirdnlFatwivssansnim SeranndoiuenAdeunsianns waya (Polbun, 2020)
ARnuMaRasNgULLLA TR AT N A afsaENATINE N Ta NN ST AN EenE e AaRs
TnetnnsTiudo@insnmansaasin@nunasingnmans wudn LD BICAER Model fiwmnis
asnalsziuANNasagendtnenliedeiideddy TnefianasnsodawumnnisdanisBens
BeUfjURNT FeRar 73.44 uarAuamTansUURNTaeY Seaas 79.00 UATABAARBINLNIWITE
ypawatiien qraNNa Rerksamut, 2022) TimnngUinsmlszaumaniizBnag feimnnisda
B eniraslanagfiaensuamns i TeE U iR msreslseB enanB annAvedaeE ueE 1A e

o/ 2 a % ¢ @) g . .
a9a5ny Inel¥meilanisaennusinanaruaunisniaBussuaznisidufii@en (Coaching and mentoring)

1A o

o o a oy & o o APy < E
WU NW()’NH’Tﬂ’T‘i’V@Iﬂ’T’iL’iﬂl&’ggﬁ“ﬂ%%@ﬁ@qﬂﬂqﬂq’iﬂwL’Z\]T-NLLﬂzﬂ’W’l’iﬂumﬂﬂTﬁzﬁLLUUVIW%I’LA’T?IH AN

o/

=1 o v dl d?/ 1 = o/ o o/
HNW GHW‘Iﬂ’]‘iTuﬂ'T‘iVHﬁu’WI%N?Iu@EI’NNuﬂﬂ’]ﬂf}g

amsulszfinaanuelafifidegUuiuuniswdsnanansannisiinUszaunisoifsngn

agluszAunnniiy aneiilpsnnainnisadnuasimunguuouaseil fnnsandufanssuns Ty

sluuunsdanMsGeusiisenafasiuienssuuasilenn@ajuiiunisteansfBouliifinnissus

U U U

1
a2 v a =l

NUABNN99ANANTIHIND AR AITUNINIINITYINNYBIEEEU (Guse, 2011) A9 ETINH L NAIAN

ANUWIRAT IR uATUE UMWY (Magill & Anderson, 2014) Wa¥N1S HUNUYIZ8NANeINg

Y o

ARneusHasanWInAaNTBesan1s B R Huns EgULIUNsReu nd AsTULTnANNs S e

U

wasHUf diusiuasALseneufiefunauRnAusULILN s aeuAtagseg Al Gewdingaanug Atiluy

U

LAZINEE FIHITOFIAEHANTRIMNIAWLEY FIAN uavAzIn13 Joyce & Calhoun, 2025) A9EIHA T
AauftonelasagUuuuntawBenananisnmstinUssaumsalinBnessinfnunagaeadinmams
NTANENATIYA QT ATEEA LN AERARENTLIATE2B9REEINT Watay (Poolbun, 2020) Bl
svaummRanelastogUuuuiaslusunan g huszdunnn Tnefinzuminds 3.5 Sullynaianns

WATADAAR AL AT I UARENAN DA UAZBLLTBIEN BI1REWHH (Ardoe & Alhusein, 2018) AIWLIN

v =8 ca v a o/ v = v o/ = v v
@I’Mﬂ’?‘iNﬂU’ﬁZﬂUﬂ’]’ifW)%’W%Wﬂ;ﬁ ATUNTITUINTIIANTINBIIER ATUNTITANTILVIEUY AU D

winnasn uazwialulaginisfinen uazdunisdauazlssfinng aglusziuann
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ﬂ@ﬂwa

SURUUNITWEENANNNSBNASHNUSTAUNTaRr N BN AnEIATEI AR ATER S
WyAnenduTneranTiiasn R ssfUssnaudidty THud ndnns Snguszasd navuanta@en
nnareu ievnuasfianssumaBens Aodudumsiens sasnaumsinuasisufuns Tnefiume
AMAARENANENE N 4 13 Ap NTaEeUsrauned (Presentation) mmmmﬂﬁ'ﬂuﬁﬂuﬁ (Reflection)
M3aUNA (Outcome) wazn1atlazandl (Modification) B9fNaNITUTZRMANNMEN AHBITLLLL
agtusziusnn TnsanizusaAaiug it lisunisUssfindnaanndosuasmsnzaniiqn ot lisy
malsuifiniiasiigafe Aeduaduniadons uonant nmendsntsFguuuseinanzuads
genrdneumstigUiuatnefiiaddnmeatn wansiiiudngUuuuiiadeianaundsd aunen
inuliimmn A uasiuasinuznisBews WiuinAneasanunadiamans(He3s
dwisumianelalngsandiogusziusnniu dnAnsnaganadamansdanuiaelasions
FAnEELLNEREUIRENAETNEUGITgR TadRmnAe Tinbynedsns aoeiidRensauazilovn
Trsupuianelatiosiiqn og1alsfinm dinAnasaaadamansBianuAndiuiinsiu fo
UstlemniA#5uannniatsUuuuiimuniu desannaunsainfudsulidmunmuasuazisden
prWEaNd S UNsanninUsyaunsalisndnnenen HedeilUsy@aniam Tnalideiaauns
Wenetiilg Bud mannmBen nmadainennsdumgmanmmaisseietienananss
uaslszaunaal BV ase SeasiatBimasdaimnamdessindnmnsfinommusspe e
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WARIYUAHUNYY (§15)
IAFeil T FsuuaiLayIaInurg s
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MsHAINSINDI ALY

NSRBI TEN Usenaudiay NMIeBnuLLLMIAR Aruasudeisnsiay HUsI9IN
waAnTidoya Bensnuazul [ aseuaNgndeminnnis SpgUuuuupRaiugaving
15 AIUITULAATINNNTFIUN ATNALII9 AT DENN ATUEIN

AN audsneNal s lawl
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Hiduwrasusasinlifimnndaudontonatselamifaainsiuanadsaatiug
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auwsantinurasdiaya
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Abstract

Background: The conceptual basis and necessity of organizing experiences that connect interests, practice, and develop
skills of early childhood learners. The objectives are to study basic information, create and evaluate the effectiveness of
the experience format, and assess its impact on promoting hand-eye coordination in young children aged 3-5 years.

Methods: Research and development, including early childhood parents, teachers, personnel, experts, and young children,
and senior experts. The target group of 75 was selected using purposive sampling. The study used an opinion assessment
form, a literature review, an effectiveness assessment form, and a one-group pre-post quasi-experimental design.
The tools, which include content validation, data collection through field surveys, focus groups, and interviews,
organizing activities, experiments, and evaluations, have been tested. Data through field surveys, focus groups, interviews,
activities, experiments, and estimates. The data were analyzed using mean and standard deviation, the 80/80 calculation,
paired t-test, and content analysis.

Results: Young children aged 3-5 years receive moderate learning experiences. Developed the PEDRA model for
preparation, examples, hands-on practice, reflection, and application of knowledge. And the experience plan, according to
the format, is most appropriate. The process and outcome efficiency met the 80/80 criteria, and the post-learning
achievement was higher than before learning. Lastly, after the experience, coordination of hand and eye muscles
was higher than before, resulting in the most satisfying and effective.

Conclusions: The development of the PEDRA model on the essence of color is appropriate and highly effective for
young children aged 3-5 years. Key findings from the implementation include: Young children who received learning
experiences showed increased achievement. Improvements were in hand-eye coordination skills. Participants were the
learning experience. The model's success is appropriate for this age group and the effective delivery of the topic.

Keywords: PEDRA model; the essence of colors; hand-eye coordination; early childhood
UNARYS
{ a [ %4 PR
‘ﬁN’l(é;lN‘Vi@\‘l) ﬁ’]uﬂ’]"l&lﬂ@ILL@J"I')"IN@"ILﬂiftuﬂ’]‘i@ﬂﬂ‘iwﬂﬂﬂ’]‘im LﬁﬂNTENV"I’J’]NNHT@ ﬂ"l‘iﬂﬁ&l@‘ﬂﬁ‘ﬂ@]

LAz EaEsTnay B ausiulgds hnngnisddeifiingussasnieAnunaeyaiiugin

o ¥ a a ¥ a o/ < § ! a
NINITNT WAL TR UUSEANTAN ﬁﬂ‘i&lﬂwﬂﬂﬁ‘ﬁmmxﬁ‘jxmugﬂLLUUﬂﬂ‘i@ﬂﬂﬁtNUﬂ’]‘iﬂéLﬁﬂﬂdLN?N

& g g g o/ o/ 4 o/ o o/
ﬂ’)’]NN’]N’]‘jﬂﬂ’]‘iT"h’ﬂﬂ’]NL‘ﬁﬁﬁﬁLLZQtm’TTﬁﬂ‘jtﬂquﬂﬂwuﬁﬂuﬂ’TﬁﬁULglﬂLZﬁﬂ@W?:Iq 3-5 i

A8n1s: MaATeuaTRL fuangudmang 75 an Taun wneseadnUgeds AguazyAaIna
Qyﬁmmm LANLAN megm\i@mqﬁﬁ paeAgnsdanuuLIenzes Taelruunszifuaanafaudi
ANTVIUVIAUITINNTTN WWLLTEENWISERVENG g‘uLmuﬁqwmmﬁﬂummﬁqLmumjmﬁm WU TEIRY
Ay iale uazUDUSHRNUSE AW ﬁvhum‘amq@ﬂﬂummmqL%qLﬁﬁmsfumﬂﬁumumwgmj@

Vv £4 1 ° 1 o s o A A Vv 1 Vv
AYNITRINUAF199 AUNUINPHUICTHNTH U IANTINTIH VIARD LAZUTZHUNR Tmm@g@ﬁf@

*Correspondence author: laddathip.pu@gmail.com

Cite (APA7): Thipkrathok, L. (2025). Development of a Learning Experience Model, the PEDRA Model, On the Topic of "The Essence of Colors,"
To Enhance Hand-Eye Coordination for Young Children Aged 3-5 Years. Research Community and Social Development Journal, 19(2),
213-230. https://doi.org/10.14456/rc-sdj.2025.13

—®
@ Tl -This work is licensed under a Creative Attribution Attribution-NonCommercial-NoDerivatives 4.0 International License.



sUuumsdarszaumsal | PEDRA Model
Thipkrathok

o a ¥ an A oA A aa ° < >
HINTIATRENATURAALNDNTIAURNEY FIRLEILRNIANTITH TTNTIATRIDATHINTUN 80/80 ﬂ”]‘iTﬁ

NRANAFNDUAINNLANATN LAZNITIATIZAHDNN

naaws: Wnian 3-5 9 lnun1sdnUszaunisnidougiunas laegUuuunisdndssaunisn
PEDRA model (589 SNTEUNRAM IR NUATAmLIZN USENaUnle NNSWELNATENTEN NN5ARADEN
Ao Y A ° g‘f Tsj o ¢ =
NNFMINDVIT NTRENDUIIBITI WALNITHIAIING (UL LATUANNIT9ATEaUNITIMINGUUIUHE AN
WHNZANNINTIR USeANBA AN TELaRNITuas A TWNaaWELTWAANINDIN 80/80 UATHARNAND
VRIFEUGININBNEIN Senmendenisdalsraunislinaniiedauazan inyUse s udning i

genMNauMIdAlsTaUN1Ts askabiinaEfoelannfige uazgUuuRssAvEnmanniign

unag: N19RmNIFULLY PEDRA model 1389 @192uits@ay lAamunzan §Uszaninings
asnabidndneny 3-5 IlasuUszaunisniBeusinadugnsuasyinuznislslauazandsyanm

o o o QI ¥ a :

ﬂuwuﬁﬂmwmmfﬁmmzLﬂmmwﬁm@ﬁf@umﬁqm

o o a o L Y A A e ! o Y 4 & o

ARIALY: FULLLIAUSERUNNITRIEENS; NANTINEENTaTUMSaaY,; s Hanayan: WwinUgade
UNU

Taesssnmfuaafindnfinasesingaeniiudaadulansausa nnadalonatiauaan
uardraainfeddgyfiazfegaanuaulasaudaies dndazniamisie aesnazminanlan
sousaiE il lauusdiesnandundngnanig 7 wu adarand n1saiuasnidenln i
Anenenans inau Fi8nadeugiUsraummdEasiiUssAninmaniigafe nisRuautays
NG GATUULY 041715 (Krogh & Morehouse, 2020) Adsin namuAnUgudasauauia
yimeaneng Anla At o1anot Komn uazaRtTgaaniUdY WetmAsinusiugniaEeug
asnaiasnanndin asnudnsusndnfiauidelis faosssn 830 Wy Saudna
ATNETIA SNSRI RBURL TREsTTinanimansla sasisusmnzanaR FniAEWe AN
vasyAraay SasAnqianisagsniuludanesnianania fandiilnaadunadesine
uazwalan Tnadimalnanmimunfnugudalndnnisdeusinendnllfewdonaamaay

2890N WARed(Tun139an19 3 eugigemunIsaauuediugsnadinygude (Early Childhood

Development Act B.E. 2019, 2019)

“GinUgnde” Wisinianey easiufAneeIn139 9T INg IR TN NNY BN9HDL F9AN

P o : Ao i & = g o g & X a4 dAa
wazaR Ty ey ArunsauasIRmuINIInaiewdn Faduntavmuinaiuilefiaflenfianay
fAAyradniduegtennn Wesennidnaeslefiarinfanssuddey wu n1s@eunisde n1avdudu
N1IUNT NIANUASENAIS o iiuaw (Tantiphalachiwa, 2008) TnamflsluimmnnisdAgyeesmasiall
A ArNaNnsalun1TUsTauilauazmn (Hond-Eye Coordination) fiaiinauaunsan Wil fduius

(Spatial Ability) ATHNTZLINNITNNENBLABATUN1T5UIN T ERT HeafiuaamEen leaFas

—(D@@
-This work is licensed under a Creative Attribution Attribution-NonCommercial-NoDerivatives 4.0 International License. 1214



sUuumsdarszaumsal | PEDRA Model
Thipkrathok

AINARANS 7 vinlnautsnannanaidenlssdunaiuiifinne Tuases uazanisa
aneneaaantKauIUg A" aTiugLas9x (Davis et al, 2011) Fesanalnniaaenlundngns
amduindudunasfianssdznan (aun nyiuazn1339iede adar1aas mea1ans
&apndnen faz nawedenin nsazas uazausEinstinsesnuuUiem il Baugnmuwain
oy o ¥ Y A4 [ 3 Yo o A o o ¥ o4 o/ g
vapsaa@nanfi@enlaeiu Wnyneulaviisnssuauwsdingsmun ainadanii Seenadn
UnEewiEennannisBeusidansddgrseivianlavesn Gou Tnapguazyifisnramassoniu

Usziiiu U50159 uazaauHnusanenisaa e munangns mmunsandsduseeneiiles

(Krogh & Morehouse, 2020)

nfiansan ATy iFeugenInaInaRes HaEANEzAIn naLAILAIEN T A Ng
naaaiuEeu lun mudenlsuanfsinsiuniaons Tanalszyna lvinuzssaomnEoias
nnsfiausaniudeniadousiiasiloufifess asfaewmunddeiiasmeassnosneinom
naflasamuasine s uiunquieRmmuasAnHuIn B9 RN (Krogh & Morehouse, 2020)
shingnneAdense] SefiqanamneiangULunsTALsTaUNTaAULY DN STI AR B
uazfianssunnaias ienszaunstrszamaniauasmaraenineasfiouasdmiui nidnsamdu
drenlaeiudngUszasnfafnenaeyaiug mudmsunIsi gLy naasNLaslsEananm
nafnusanistruasssRnsanslrgULULN e RsTaUN a0l BN AHATN 0 TN Ty
nansiefiauazannsranndiinsiudminfinuguds 3-5 1 ilosasuasimmy B nan
InflamansnansadeiidAguazsntupaniamsdinoswiinonmiilananisssi 21 uas
asngaUFumingansuns Asuuanieasn9sngmannngas bdnd gudeimun g

o 1 Ls o o/ a .
AEdunRBeTiany ol ITRRnAIRBANEY ATELUATY FNW RIAN uasUssnAyfnal (Office

of Educational Standards, 2025)
NSNUNINITIHNTIN
wangasnsAnelgNdadmsLanats 3-6 4

o/ o o [ % 4 ! ' a Y & [ ¥ [ %
ﬂq’i@@]ﬂ"l’iﬁﬂiﬂ"lﬂﬁw]ﬂﬂ"lﬁ‘iuL(ﬂﬂﬂ'??_lq 3-6 1 HGNGLﬂ‘iNT‘ViLWﬂW%uqﬂqﬁﬂ’iUﬂ’]uﬁl"IN’lﬂ

uAzH WQWNW%/@NZ%WM%/UW]‘EL%EHE TRPHINNNY BITHEL AR FIAN uavaRtTyen WinAasRistenie
wisuas wdnaulamainom fgudeis uazausnguannUanadanspuesla finig
WwReUkIY NN LAZNTUSTAINYBSEBULATINBEIANIT AN ATHBNTHOIAZAR (Y WFinATT
LAAIENTHOATAANZEN SV PARTIAMDAEILATAY ANALRANTTNETNETIAA AR LA ALSE
MfAnETTN 1o AEEDERE WeRn ATNFURAYEL SAW Uasnin woiRes Snossaend duan

(%%

AFUAIUAIAN 1A NTUTUABIZINHITHIMAHTMUETIHN Y BENFUAIINLANANDBIHDY

o o

AHTORUFANTUETR uazganmaaaue uiadngtszandu sauamaRduygn Winasiinus

—(D@@
-This work is licensed under a Creative Attribution Attribution-NonCommercial-NoDerivatives 4.0 International License. 1215



sUuumsdarszaumsal | PEDRA Model
Thipkrathok

ANTRDETT 121 FUNHT LANTBY DU UASIBEUNWIDNEY ANB DL FINTNAABIMANG ARTILEER
uwnEyvin A9 19FRHINTT wazBeugaaeaues fadullauninsgunndnuoeiislsssinaeasn

FeAUUgNTY (Ministry of Education, 2017)
a 4 o o “a ¥
LL‘H’Jﬂmﬂf—_lQﬂUﬂﬁi’aﬂﬂﬁzﬂUﬂﬁimtiﬂuﬁ

nnsdnlsraunTmidmsUdnd gudEany 3-6 T uN1TYIUINISAINTTHNIUNNTLAY
uazasdarinannisraunnsnings e fnifinaong inue Aoisses 93855998 WATRAMHIN
psunnesannaaasiudalne udmiduseinm Seluamsddaznaunas 1) Bandnasingn
WasnnIELazNaisaNes I NzaNTUANanTAN 2) fuaEsmsEeuganniTfiReas
HMNNTIAY JUNm Aaas uazunimi 3) yaonniaideslesfianssy iney uaransznnadeng
4) DnlamabnAniduga@Es An anow vhiaussn Tnsagiminfiaiuau 5) sussafdiusin
uazugsannrauguiuiues 6) ledauazunasdausinadafiaonnaesiudonnuazimuesay
7) Ugniennisssn e wnAnmsegianeiies 8) fmLquﬁ@ﬂﬁi‘mL‘%‘ﬂu;;@'f;wﬁqmﬂﬂmumﬁiﬁ@%a
asNEAngY 9) dpvanai AL ANR AN ARRABIEEY uAL 10) FLABNNISTET

YEINBUN ATBUASY UazHTnlunIsaiLaLazLss i munTs (Ministry of Education, 2017)

nEpEnULLNaEsunIsaa Wasnnalenssuannaredisary Toed ﬂmﬁ'ﬂfﬁqmﬁﬁﬂu;;
TuAnsaziinasnaifadn unAasinaInnIsRmwnaIn1g | BENMHNZAH HNTEUNNTT Fumm
uazEmNTaiANasININTEes [nesndman uaziinalnnnausuisun fadaues Taun nezuaunnely
?J”mdagﬂuﬂzﬁ’uLmeﬁﬂﬁzLﬁuwaLﬁ@m‘iﬂ%’uﬂqa %@gﬂme’m%ﬂumimu%ﬁmmwnwmgﬁLmu

AaAs L aun Awmgnzn eenuuy Wanwn ¥ty wazussfiuma (Prachakun & Nuengchalem, 2011)
¥ ¥ j’ V] < o a
aslanaHaiaanzaufnUgniaanuwafnlaalal (High Scope)

AHEIHNTa [N Ao aEn (Fine Motor Skills) tiunruasnsnvasinlnslsnansiile
adn s flafle Afle uazeeile AuANNNSIARENDAY 1B wBU U Fe 910 wazLlsrAYg R
s iWviugmdnAnymenieEeuguasdinmlazdndi (Tantiphdlachiwa, 2008) Tne Gesell (1947) 11
WnnnIangAnTTi AN AURRIINITA s aLuazUS U Tasemnzniadszamile
LAz (Eye-Hand Coordination) asleMimmnnnsnTHUazdanm Y198 nadnaraunnsoimuumaAn
Tailatl (High Scope) HNNaE e BLRTRMIAMIFNATEaTn #1599 NARBY LALATNATIARTEAUEN
Taspgastuauuazaanideng (Tantiphaachiwa, 2008) dm3ufansssasadunasilasiain
MPgUssNE RS aNarAUANAEY BENUULARG LA AIARTEATEIMADY VIALEHLLAIANIIE

Wingu Fevinbrfnaauaynawmuazgseimunisszauiiouazanla (Fisher & Terry, 1997)

o Ps v [ o . . I |
nsdaUsraunismniaBeuguuulaaladmunisasiieri (Active Learning) nudauas

Aanssufimunzantuimuinisdin TnelynsasunnisiBang (High Scope Wheel of Learning)

—(D@@
-This work is licensed under a Creative Attribution Attribution-NonCommercial-NoDerivatives 4.0 International License. 1216



sUuumsdarszaumsal | PEDRA Model
Thipkrathok

nuwamneman Usznaumas 1) de (Materials) Lﬁﬂl,ﬁ@ﬂaﬁ%qﬂﬂmi@éwﬁmz @anlgsnisnszyin
AuAMNER LS uaAnuA T 2) NEFNAE (Manipulation) LANA19993RquATE B AN ERLE
AAEANLEY 3) N13LABN (Choice) WEN3BExAaNIsNaMmANaRlauasnanlanamauLEs 4) Nwn
AarN19AA (Child Language and Thought) A NADAMNARNINATET WakInsAnLazANTWTe
WAz 5) mmﬁfuagummﬁmﬁ (Adult Scaffolding) fwﬂﬁ:@jymmwmm%ﬂu;; (Hohmann et al., 1995)
AN NN BAARBINRWINITATNGTTNIR 8BNLULAINTINURBARY WHITaNLSY F9aBHNNT

ﬁﬂ’)u‘i’)ﬂ LAZNITREIDUAR (Gesell, 1947)
a 4 [ @ a i
WHIAGALAEINULNKRATFIIANTILIY ug

ANFIANTFELUTANENINGSS (Authentic Learning) AMHUWIAAZBNAN Lannel (Kaemmanee,
2008) WinngzuaunIsiiyBeuln BengananmniTness BTy nuarL3unass WIaNuaaem
AYING YDA UAZAENNTANN ] NBUNTYMIAfLANLEY RaNANITU S ANANEWADININNNSIE W]
O G P ” vZ ' 2
lnlnlEAne39 NTrLaNIRRNULULNITAENUIZNOUATY TUIMNNATARINEIENITIE NS
TWRnmgEfuazannsTIfisres ARy EauaUulssEew dutmiunesalszneusTul
U KEEN A5 J 190550 UATNIUsURU TUIANQNBIALSTNBLUAYAATIEVANNANANE TURTIR
sruubifiunmsan Tunaaeslsluaammnisness TuUsafnaaumEnzas uaziululwssuy
ATNUIUYN (Kaeemmanee, 2019) UULLIUANNNTIANTFEEUININNATTUINNTUITENBUATY H1RTFIH

= ' = Y v a o/ a ! =1 ¥

WIDTARIINNY A9N13EENT THRBUNTIRANaNTIN NMTTALSRUNA UazunasEeng (Department of

Academic Affairs, 2002)
o [ @ = = a il
UANNTITIANANN €]‘VI‘ELL@$ F”I’J”INWG‘W@?’Q‘VI’N n19L9e ug

nadngnantntaEey dedurgrdernusilifinennsdouguanislfifuayEe
FagznanmaasnulameinasmdspiulsaumsoiisnnniaBeugatsnmeasideududen
snsatssfinlnn LA UYEBN1TAINA (Kaemmanee, 2019) Inelauiumeasatdanaduens
naInNnanglIvian ﬁ%émuﬂmugﬂ;ﬁq Havaann nasTaen nsulana wazgUuuunN1ITRay

1 4 ! ° o
MU BUUNDUBILN N LLNZLL‘LI‘UN?J‘LI?NﬂZﬂN (Kanchanawasi, 2013; Srisa-at, 2017) NWW‘EUV’]’JWNWQW@T@

v 1 |
o

Ifin91NN1TADUAUBIANABINITARTIHIBILAARATNINNNY AMNTHAY AIINAN N1TUNYDY
WAZAHANYT0A2BEAR (Solomon, 2017) Tnensud lneueya nsasnsUfdming uazgUuuudnune
ypsRefamfgalauaziaBuanianels (Wenner, 1985; Klichaya, 2021)

= o ¥

A
STURIFYVIENYIVD

1o v &

RNyl ERRLE Mg Tanmnsleas msaswuuEalal (High Scope) uazfiansan

! o o Y a o a v i .
ﬁﬁ"lﬁLN‘jNWﬂ‘Hz"ﬂﬂLﬁﬂﬂﬁNQETu\?quqqﬁﬂﬂ\jqﬁqWﬁﬁ HEZRIUNT LRSADLS (N\O“JGH et al., 2025) Anwn

—(D@@
-This work is licensed under a Creative Attribution Attribution-NonCommercial-NoDerivatives 4.0 International License. 1217



sUuumsdarszaumsal | PEDRA Model
Thipkrathok

m‘aﬁwmﬁﬂmﬂmuLﬁmil’mLz'“SﬂLLmﬁmu%mﬁé’mﬂﬂimmmLﬁ“ﬁﬂﬂgm’ﬂmuﬁ@ﬂiiuﬁﬂﬁmiwmm
a ! & A o dé’ 3 4 o o b 4 dy o/ I3
ATHLUIRA IFLAL WUAT LB NTWENNTATN TN aIAN TAgNEUIINEEN1T AN AN
LAZAAUSMNTIANIIANDI IHIZAUGINAIIINNNTIATANTTH BHNT Uoa(oas uazied Faduan
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AD Lﬁﬂﬂguﬁ'ﬂ TagnL NS NERHINITANN AN aTALE NPT UAINITIAaeY Inemnzluiangau
ANFAINEUANNIBYLTIUALTZUNYRANAUANING BUaTan1THR NIy NATHeY e dATY
WRZITING 91155Y1U17 (Jamroennao, 2025) ANEINITRIUITNEENITAANUIUNWNATAFIERS
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FININNINTFIH FMFU Ajat ond Amaliani (2025) ANEIFURLLNIFIE U UUUNTNNEIWIAZIHIN
mMadANIERnENE MU NUAZATINEBLANHANES TN B EWITeaRn U1 JULLUNMSBaugiiAs
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Figure 1. Conceptual framework.

1) &8 (Materiols) 2) n151&n (Choice)
* matsramidnts ssmAazile (Eye-Hand Coordination) 3) MawHHa (Manipulation)
< o a 3 N
* suuuNM39AUsEAUNNTDs (Experiential Learning Format) 4) AMEUREMIARIBAN (Chid Language and Thought)
* WHWNM39AN3E83 (Learning Management Plan) 5) maaifuayang gy (Adult Scaffolding)
o s 44 ¥ v o ¥
KANNISAINRIAATILALIABS qqaagmqnqsgsgu;‘;
’_,,—-""— (Related Conceptual Principles) (High Scope Wheel of Learning) |-
p
o = o o o < = ?
WANFRINITANEITEAULFNIY WaFNgVELAzANNING (T
(Early Childhood Education Curriculum) f- [ ] (Achievement and Satisfaction)
R ) e U
A

o o - a Yo o & o
ﬂ’ﬁ‘wmu’lgﬂ LL‘IJ1Jﬂ’ﬁ@ﬂﬂizﬂun’ﬁmﬂﬂiﬁﬂugﬂ’miuLﬂﬂﬂgu':lﬂ

(Development of Learning Experience Models for Early Childhood)
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Note. The results of the literature review.
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ﬂ’]‘j’J@ﬂﬂ‘NuLﬁuﬂ’I‘n@ﬁLLNZW(?’Nu’] (Research and development) AMHUNITIFLATHAUADL ANL

szezit 1 N15998 (Research: R1)
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MNAANE1IRY AN LA ANAATIL AT U AN NLAZAINABINT TR UL TR
UszauntanintaBesgdmsuindgads Taadwmanquidmsnsuuianizianzssuazainsladud
W9IMNE YA %@34ﬂmaﬂwm%mmmﬂmﬂm‘*nmﬂurﬁmﬂwwmmﬂmﬂmumm ANUAYBINAN
SUNDINTIE F3IA UATTIHRN G149 3 NN IR 50 AU UszNBUA%E NaNKLNATEsYBISN
Ugndefinngsenany 3-5 1 41593 40 A NQHATUATYARING F1UIU 5 AN UATNgHKITEmDY
AR ANIILIUNEdALTraUNTn! easENntslinaifeauszan ilaradinius i
AfnanisufiRiduamderEadumuuunamnisdainguuunnsdnlasaunan: 91 5 A
TaelruuusauomiuuEaLa AN AN SRLTAIN1a 0NN T Besgeiaae T aLLUUNIRTIEIY
Uazannian 5 52U e 52U 1 feazdiu 5 nnedls ssiusnnfiqe Sessiuvesiiqn (Srisa-at, 2017)
LL‘Ll‘Ll‘]:I/uﬁﬂﬂ’ﬁﬂuﬂuﬂﬂ’ﬂ;uﬁﬁﬂﬂﬂﬂﬁL‘ﬂ 2 Lmuéfwmmﬁng Guamaiinlaneia dvlAianiansaeaey
o afiennsaBaian (Content Validity) AreRzuspsAATiuaIny BemqAmn1sd mimdngns
mafnulguds Agaes uazindmniafnen a5 au TnslnnomnisRansnn +1 azuiu
wowlannsannans 0 pzum Weliunls uaz -1 Az Wawlenlusannans ¥inaazusmiilan
FnosnandaimnsanARDesTaAesVEe ARG sLaIAN15A9E (Index of ltem Objective
Congruence : 10C) WLANTANBE5EM24 0.60-1.00 NNRLTL FalAtninnen 050 1l uansfinam
anAABY (Srisa-at, 2017) Fniilmfussmaeyadunguynessiuneyans danquniaasm
Aungyaem LL@ZﬁWﬂWiﬁNﬂWEiﬁéL‘%ﬂ’J‘MQ}L‘iju‘ﬂ%lllﬂﬂﬂ ‘VT%I ﬁy@mwfmmﬂLmumumﬂmam
IBINTTUHIALATIDANIALRRY (Mean: M) WazaauLfieaiussn@5g11 (Standard Deviation: S.D.)
TnasmsinnmanssnzauaznsUfiRnennas Tiwn Aneasssman 451-5.00 oyt
unfiga 3.51-4.50 o8 luszAunin 2.51-3.50 oy luszdutiunans 1.51-2.50 oy uaziuias
uaz 1.00-1.50 pglussimasiiqe (Srisa-ot, 2017) ApyARUNHINANLAYENATEAL THIENNTAATEN
v (Content Analysis) Tmﬁf%’mwmmwgﬂﬁzﬁuﬁqﬁfy Lﬁ@ﬁflmef"gl,ﬁumﬁﬂi:ﬂ@um‘sﬂ’%mgu WL

szazil 2 N1SWMKT (Development: D1)

ABNULUNITIANINTTHULATW %mmﬁmmmﬁa% (De5|gn and Development: D and D)
%ﬂfﬂ@’]ﬂﬂ’]‘i‘ﬂu%f}u@‘i‘jmﬂ‘i‘jN LL@”ﬂ’]‘i%@ﬂN‘j’JN@’]ﬂ‘j”ﬂ”W 1 CN‘LL

- mfywﬁﬂu:uumeméﬂi*ﬂﬂ@mﬂﬁé’mﬁ@ﬂﬁu LL@“LLNuﬁVmﬂ'ﬁWNUﬂﬁiﬁL%ﬂu'g S 4 e
ﬂﬂ “ﬁ'mumiﬁm@ﬂ” “FeniNy m@ﬂfu WA NNT@H” “mnyasR” uay “UNRuasnIRENE” Tnadavin
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- wulsnfiulasanans laun wuveaeuianadNgranNnIaEes sadeneey 4 falden
| ¥ o v - P ) o v v [
fiATUARNITENT 41491 20 19 WUUBINN (Srisa-at, 2017) WULFAAHEIHNNTINIS ENATHIHS

& o o o o i ¥ ! o o & a s

LAZANAUTZE NN TN 99431 5 28 (AN 1199190 Nz LeR n139any nnsdudsshivg
' =% o/ o/ ¥ o/ =2 a

manaBesing uaznisnauen lnglnazuue 0-3 avuww wwudaaanfiwelauasuuudszid

UsEANBNNeNNIBN15IBIY YN AEFTEIA (Srisa-at, 2017)

PIIaRELANNATIBIHaNTRaeEasfionidy RevsnuasiiazusdlanyBaomdai
8998 UANTURANANEN UATATHADY S1H9U 5 AU uasIHARzULT (nsAins s s Tl sun ey
ﬂ‘j:ﬂqﬂﬁmmﬁ?} Toun gﬂLm_n_lLmzmﬁﬂizﬂﬂumﬁmﬁ@ﬂﬁu LmzLqum‘jfé'v’mﬂ‘ijﬂﬂﬁaiL‘%wg
TR DR 99 AELIANANINN L AU REAARENBIATIRTNILUANATEHLSEHIAN 5 S
TAuN 52U 5 3ANTigA 2L 4 100 S8R 3 Uunans S22 ups uazsedy 1 uesfign dviun
asAlaznaUMsdAfanssHnIasBenguasasAlssnaugUuULnsdAfanssnntaEeug (iun 1eya
AHFIUUATHANN N92UMNTE RIETLA NMITALAZSURLNA HHaT IANAlATIsiImATRAY
uazaflea sy AvsmnamuanansARAsRaA 3.50 Wl waraneau ATy
TailAin 1.00 (Sriso-at, 2017) wua iiulupnsunamfidammala smnsainflale dwduuouasan
Usdvibua 41 3 10 TnomnnaRason +1 Az Wewlannsenaaes 0 Az We buuls
uaz -1 Azuus ieunlannlnaanaaas snanzumi s A amAdriaNaaARansad
‘ﬂ”’ﬂﬁ”lmmﬁ%ﬂﬂ‘iuﬁuﬁuﬁ/mqﬁizmﬁ?ﬂ’]‘ﬁf%/ﬂ (Index of Item Objective Congruence : 10C) fvHAAIRAS

#1NN91 0.50 TNl uamadaHasARas (Srisa-at, 2017) WA Y19 3 Bl 8y3w1314 0.60-1.00
seaiz#l 3 N1599Y (Research: R2)

ns¥n Uy (Implementation: 1) Uszrnnanis3ds Taun iindnens 3-5 Jupagueimun
& & ¥ ° 1% 1% o ° ' v = % & Aa P P
WnENUIMEN Snednems Smdauassmdn dmengulmiing fe WndniiGeuboaEed 2
Innsfinen 2566 41mam 10 An AREABMsHLULNGH TnalsresBenudumaantsg uaztreecdle

mMe9eliaesl 2 HUTIUIINY L AR UL IARBN UL WVIAADIN D HUAMAILLLINGNF e

o/

(One Group Pretest-Posttest Design) mf: (Srisa-at, 2010)
now FANTLN NAY
T, X T,
Tog T, nisnedl MMINARBLNENNNTIANTZYN (Pretest)
X MNT8f N199ANTLY (Treatement)

T, NN8TN NINARBUNAINITIANTLYIN (Posttest)
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798l wATEdAinmTiRaraANDIATIE LN ATBIINTIA AN LITIUTIN YA
wwufaausandunguidmenefidudnidnaaannisdaiansanuastantuna Tasinaniamaass
AlannAiAsnzvaaazananan (E1E2) AreAZn1aAIUInIeMHIN o 80/80 (Kittakarn, 2001)
uazlosdABangaon Taun Aunds uazamudanunsnmag Welsznanamsfioneta Tnetwme

L4 1 1
INOINNNTULANAANRAEANADTYBILY TN FRFYEA (Srisa-at, 2017)
szee?l 4 NSWMUT (Development: D2)

ANHNNTUILRUNA (Evaluation: E) Lﬁ@ﬂiuﬁummiﬁgﬂLLuumﬁfifmﬂﬁmumﬁai fiun
nqrilmaemeisnaRnuuueNIzanzaaiugmasnnnd gdsam wasianuioanes
AumaiRng LA TINST ANeR M VERNe AsEALINEOL USnaLUnas 819 uaniig AnAn LN
ADINTINNITLEMITALINTG UATATHADI 11493 15 AL Vintsaanuuunstaapuaaauiulula
wirnzan wasiiulszlam! efinuansfauuunissiaalasnmnn 5 52U inaneIeaeLAHeeg
L%ﬂLﬁ@W‘IGT’JW; L%mmfyﬁmﬁm uatrinoumuazAs naAzuLAL m‘m:ﬁwmmqum Gel el
(Srisa-at, 2017) W91 HANRALIMATL 1.00 naaiay deiu Feinisasitniiesiidlsfy
F1UFANTEEANTEN NI RDYIE AT NEYIATIET TN qE Il mEng uazasiufindulUSUrayans
mavszifwaufidmuni lrasuna Tnsleadfideennnilinssnvsuisnneadfnaaou
WL (Poried t-test) IDMNAMMUANANIBIARAENAULALNAIE e dmsmiaddnnioadf
(Significance: Sig.) 9¥Av 0.05 (Kittakarn, 2001) wasdraREnsTon Taun Aeds uasamadooum
NIAT3M LN U ANALISEAVBAWHIAtEATRAY 3.50 TulnnadBrecy i fidzenn

(Srisa-at, 2017)

WANISIqY
¥ d” 3 [ % < a ¥ o [ < %3
BHRINHFTRNITN mu'lg‘i.l wuun1sandseau ﬂﬁﬁmﬂ’lilﬁﬂugﬂ’lﬁ‘iuLﬂﬂﬂﬂ}l'}ﬂ

A Aa & = o o L ¥ o =3 o
I WN 1 ?7’?’754?7@47/714!ﬂE/’]ﬂ7_/ﬁﬂ’7Wﬂ’7?ﬁ7ﬁ77J7§,’ﬁUﬂ’7?mL?ﬂ%gﬁ7ﬁ§ﬂéﬁ7ﬂﬂj&/?ﬁ/

Table 1. Opinions on the learning experiences for early childhood children.

UszLfiu (tems) M S.D. 536 (Level)

- ﬂ‘3:U'mﬂﬁ‘3’%’1ﬂi:ﬂUﬂﬁiiﬁL%ﬂugyﬁﬂﬁiﬁﬂﬁﬂH:‘Vlﬂﬁﬂ‘lﬂ@"lﬂ (The learning experience  3.07  0.46 U UNaN (Moderate)
process includes a variety of skills training)

_ Wannasamnsn [Unseniuilenuazianssunisdatsraunias (Develop skis  3.27 050 U unans (Moderate)
along with content and experiential activities)

- TamaBengannunasiBensiifimlssauntaninisde (Opportunities to learn from 337 060 U1unans (Moderate)
learning resources that provide age-appropriate experiences)

- AR S LN B UGN AN A UALIANIEANTUATNNGTNNTA (How to organize 320 0.50  U1uA&" (Moderate)

diverse and ability-appropriate learning experiences)
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dl 1
1919 1 (p18)
Table 1. (Cont.)
Usz1An (Items) M S.D. s¢AU (Level)
- UfjdningannAansanlumeaien (nteraction from classroom activities) 343 055  U1unans (Moderate)
- TGTG]@LI LLﬂﬂLﬂz‘%ﬂumwﬁﬂLﬁu mexﬁﬂuﬁmiw (Interact, exchange ideas, and 3.47 050 Uunag (Moderate)
reflect on stories)
- ﬁﬁﬂ/ﬁﬁ@ﬂiim?u%ﬁmﬂﬁ:ﬁﬁiuﬁﬂ’mfﬁ; (Able to carry out daily activities at home) 327 0.60 11HNEN (Moderate)

- Gf%ﬂ’i:ﬂum’iiﬁ@uﬂﬂfuﬂgum@;w@LL@:@%mﬂmmﬁﬁuﬁm (Use prior experience to 3.47 055  1U1unans (Moderate)
support your reasoning and explain basic knowledge)

- mwém:ﬂ‘i:ﬂum‘izﬂmnﬁ@ﬂ’i‘mfoi\ﬁLﬂ‘%umwmm’m (Knowledge and experience 310 0.47  1U11na79 (Moderate)
from capacity-building activities)

- naArsnARlaYinAenTsHANANNINNZEN (Making decisions to perform activities 3.37 0.60 UunaN (Moderate)
appropriately)

- BRI ADARREINSTALSTAINTS0AEES (The work is clear and consistent 337 0.55  11un&"9 (Moderate)
with the learning experience)

— UPNIANIEALAZ YDA USTALNNTOMIANT A LFLES (Share the pros and cons of ~ 3.47  0.55 U uNAN (Moderate)
your own experiences)

- wlauasUfiRnumaduneuntadmistaunnsadamanisaidinsz i iula 343 050  U1unans (Moderate)
(Understand and act according to the steps for organizing experiences or events in daily life)

- f#“ﬂﬂimumiiﬁﬁﬂﬁw?umiﬁﬂmwmm'ﬁﬂ@éwNﬁmmmm:ﬁ@Lﬁm (Provide 3.37 051 Uuna (Moderate)

experiences that stimulate consistent and continuous skill training)

'
a vad

- TszaunsoflniinuenasiidedeuazmilasuanlssBeunaulufuRfium (Use the 343 050  1Umnans (Moderate)

hand-eye coordination skills training experience gained at school to practice at home)

Tm—.lm?if—.l (Overall average) 3.34  0.54 Uunang (Moderate)

ANFMAMHAATINABAINNFIRLsTaUN ol EEugdmSLdnEn 3-5 T aglusziy
LNaN9 (M=3.34, $D.=0.54) wazag husznmnanamnilsziu Tnesudiv 3 duduusn fa Tapen
LANILAUAINARLTIY LAYAENDIEDITTY, Gfi?ﬂﬁmumiahﬁmﬁfuméum@;mLm:@%mﬂmmfg
Mg, UBNIEmeALAzIDEaINUsTAUN IR AT B (M=3.47, S.D.=0.55) Amsutlsziin

o/ o/ v o/ < Y o/
SUALFANIY AD NTEUNNNTIAUTTAUNTAEEN NS NYInELaINatY (M=3.07, S.D.=0.46)

3 4dy ¥ o/ = ! ¥ o/ =\ yAdl ¥ P=} o/
YINU ﬂﬁ’]N@]@Qﬂ’]‘iW@JM”IEﬂLLUU A ﬂ’]‘ﬁ;lﬁﬂ‘i’]ﬁ@ﬂﬂ’]‘jL‘iﬂu;jﬂTﬁLWV"ITMT@EILLﬂtuQ(ﬂﬂ‘j‘jN

]
a va A

wsnzaniuinlgede Tnadndedeimmanianam uaraassabudnpAnUfiResmwniansss

|
=

nAvazlnAunusInAEg IR At LA (U
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ANBAARDINLUANNABNNITUARLANIBINMIINIG L
Uszynals haEiinUsza1iu s umaimaungUuuy pssseguwmannsiiaennaesiuAnan AN e
: Y = = YE A & a oo A A Ao a
TWNMe a1anos F9an uaraRTyan Webndndulauwduse qeidauargunmans Svinesdin
it uarDyIINAURERIIDNINIZAN BIATTHHAHINITHILAINTINIIANT FR WU uazili
WabnAnnslslszamandainansunaiuazunngioeasdangu uazganininuzilnsunsiin
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Figure 2. PEDRA Model.
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Note. Display the results of the pattern in a structured manner.
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duasfierin (Doing) uiudwiinpAnUfiAAenssuHINTARUATY BENLULFTNETTA

1
a vaa

PRl fnnsuamsanadauaziiaausanlunneinem Tmmlﬂgmﬂ@mmiﬁgmﬂ@ﬂiim
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TURTVBWEBITN (Reflection) HIWTWR NTMIWULERIANARATIK UMW afUs A NgT [
nnsANUGUR Wnazneuns@ieslsafinantsraunssmunislaspuswuaapUA1aHAS
TraensgnaossnnnanIiuEeiiBeng

duvinanns [l (Apply) ifuduiifnrinndnnnavitessnnugi (rannisdauszaunisos
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AT 2. ANINNIEANYBIFLILLL PEDRA model
Table 2. Appropriateness of the PEDRA model.
578115 (Items) M S.D.  sz6U (Level)

- ﬂwaLﬁumLmewﬁﬁﬁm (Background and importance) 4.60 0.55 mnﬁqm (Highest)
- LLWJﬁmLmeqwﬁTuﬂﬁﬁﬁwmgﬂLmu (Concepts and theories in model development) 4.80 0.45 mnﬁqm (Highest)
~ Fmqlara9A(Objectives) 480 045 wnfiqn (Highest)
- mmﬂmm;@\i (Consistencies) 480 0.45 mﬂ‘ﬁ’qm (Highest)
- a9pUsEnay (Component)

- %ﬂﬁ@ﬁuﬁﬁmmwﬁﬂm‘i (Basic information and principles) 500 0.00 ®nit an (Highest)

- N5¥UIUNTT (Process) 4.80 0.45 Nﬁﬂﬁ 4 (Highest)

- ﬁlx‘iﬂfﬁ_lﬂléu (Support) 4.60 0.55 wNTgA (Highest)

- N19dALarlasinuKg (Measurement and evaluation) 460 055 nd 7 gn (Highest)
- \EseRanaREMIZULLL (Model development tools)

- Lﬂ'%:ﬂxiﬁ@1J‘i:ﬂ@umﬁhﬂﬁ:ﬂumﬁiﬁﬁﬂu% (Tools for organizing learning experiences) 5.00 0.00 mﬂ‘ﬁ’qm (Highest)

. _ vy y .l o . '
- ansflatsufiuamuauan naEifel suaren U ARG (Hand-eye coordination 4.80  0.45 HINAFA (Highest)

assessment tool)

- NFTUIUNTIANISIEEUAINFULUL (Model-based leaming process)

_ SusBanprunson (Prepare) 460 055 wnfige (Highes)

- %u@éffméﬁwmﬁm (Example) 480 0.45 wndl R (Highest)

- $unameiievin (Doing) 480 045 aniig & (Highest)

— SuazveuEeds7 (Reflection) 480 045 ¥nfiqe (Highest)

- dwiaanagluly (Apply) 500 0.00 wnfign (Highest)

- N@ﬁmﬂdﬂ%@?‘?ﬂ@mm‘jﬁgﬂLLLI‘LI (Expected results from using the model) 5.00 0.00 10 7 qn (Highest)
Tﬁﬂtaﬁlﬂ (Overall average) 4.80 0.36 N’m‘wﬂqﬂ (Highest)

SULLLUNIAdALaTaUNTa0: PEDRA model (389 A1atusRdn ilaauisanAsasnan ung
Tonansilaflowszpbilssamdiusiudmsuiingnes 3-5 1 Tasnmsamfiaaamsnzas
atluszAuNINfign (M=4.80, $.D.=0.36) uazeg buszdiusnniigamnanenis laefiseniageiign Taun
asAlaznEUAIayaug LAENANNTS, WdasdaniaiangUuuy Fuiuedssdiosznaunns
Falazaunanina B, nesuannadamaBeusagUuudisien e il uaswaiienmnezlndy
91nAsTEgULLL (M=5.00, S.D.=0.00) uazsasiign taun Arsiiumuazanuddty, ssrsznoy

ANURIRHUAYUUATNITIALATLITURNNR LAZNTEUINNTE TG N AHNTEN (M=4.60, S.D.=0.55)

, . .
A5 NT 3 UANNITIALTEAUNITNAINGLULL PEDRA model

Table 3. Experience planning according to the PEDRA model.

5181115 (Items) M S.D. 526U (Level)
- §19¢AATY (Main content) 4.80 0.32 mﬂﬁﬂﬂ (Highest)
- ’yﬂﬂ‘i:mﬁmiﬁﬂug (Learning objectives) 4.88 0.16 Hniig qn (Highest)
- N’ﬁ:ﬂ’ﬁﬁﬂu:}/ (Learning content) 4.85 0.24 Mniig gn (Highest)
- ﬁ@ﬂﬁ‘mﬂ’ﬁ‘%’lﬂ’ﬁﬁﬂu;}/(Leorning activities) 4.84 0.26 Wniig an (Highest)
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Table 3. (Cont.)
518115 (Items) M S.D. seaU (Level)

- Aenn3dmnIai3eng (Learning medio) 4.90 0.16 HNfige (Highest)
- N9TALAUTEIRNNG (Measurement and evaluation) 4.85 0.24 mﬂﬁ’qw (Highest)

Tﬂmaﬁlﬁl (Overall average) 4.86 0.22 N'mﬁqm (Highest)

WNRNNF9AUTEAUN1TUAINSUWLUN1TIAUTEAUNTI904 PEDRA model 1389 AN58Umsaas
WasaasnANEHIsa NS lEnanieRsuazan sz amanius Tudmiuinanany 3-5 0
Tnsnwsseg busyianniign (M=4.86, S.D.=0.22) uazszsiuniigananens Inailsrenisgeiign

A Aonnsdanaideng (M=4.90, S.D.=0.16) uaznasiign fa a1avdndny (M=4.80, S.D.=0.52)

: L
M15199 4 nﬁzmuﬂ%memvwm/mgﬂm_/u PEDRA model

Table 4. Process and Results of th PEDRA model.

> ATUMULIAN  ATUHWNRITEN \Eu 80/80
A1% (Field) M S.D.
(Full score) (Post-study score) (Criteria 80/80)
N9LUINUNTT (Precess) (ET) 40 357 32.45 0.85 81.14
Nﬂﬁwﬁ( (Results) (E2) 20 177 16.09 1.22 80.45

o P 1% 1%
ﬂ‘jzﬂﬂﬁﬂ"l‘v\l;jﬂLLUUﬂ’]‘jqﬂﬂ‘jzﬂUﬂ’]‘jm PEDRA model AMunNgsUIunTg (E1) 50882 81.14 Lay

USLRANBANATUNAANT (E2) 5888 80.45 Aatin Faitluliansinon 80/80 At miumn
ms?‘zrgﬂLmumsé’mﬂszaumsm PEDRA model

m15197 5 waaxgnsnnnisGelasrgiuuy PEDRA model

Table 5. Achievement learning outcomes using the PEDRA model.

szezvinaad (Trial period) 97391 (AK) (Number: people) M S.D. t Sig.
nau (Before) 10 6.20 1.93 15.78" 0.000
A (After) 10 16.30 1.16
* p<0.05

madalsraunsmBEewg e lsgUuuunisdalUsyaunisel PEDRA model (589 &192UmaReH

o @

1 ' [ v v v o o o
LﬁﬂﬂﬁL‘N‘ifHﬂ’)’]NN’]N’]‘iﬂT‘LAﬂ"I‘ETﬁﬂN"INLﬁﬂﬁﬂLLNSZG]"IT‘Mﬂ‘i?ﬁﬂ"luﬂ&l‘wuﬁﬂuﬂq‘ﬂ‘iuL@ﬂLZﬁﬂ@']f—.J 3-51

'
ad

o Y ! ! ! o o o a o/
HHAFNOENAIFEUULANANIINNBUIEYY (p=0.000) pysilriydrAgyneatififiszaiu 0.05 Taas

AZLULRALNDREYN (M=6.20) FINDUNITALLUULRRLNAIELW (M=16.30)

m15197 6 ArNaINIT InATNIBABUAz A sEa AT e frgUuuL PEDRA model

Table 6. The ability to use hand-eye coordination using the PEDRA model.

nﬂié’ﬂﬂi:ﬂunﬁﬂl (Learning Experience) q71%42% (AK) (Number) M S.D. t Sig.
naw (Before) 10 7.90 1.20 11.27° 0.000
NAY (After) 10 12.80 1.23

* p<0.05
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Wnianeny 3-5 1 lnfunisdnuszauntaniBawg lnalygUuuunisdniazaunisns PEDRA
model 384 fTzwaia Sannuanananunslanansidadauasan il srauduius fuunnaeii
(p=0.000) a8 WipdAyn9adiffsziu 0.05 lnpfl AzueAsndin13daLssaunians (M=12.80)

FININNBUNTIAUTEALNTEL (M=7.90)

a15197 7. AawitanalestuuunTseaLszaun138d PEDRA model

Table 7. Satisfaction of the PEDRA model.

auRanala (Satisfaction) M S.D. seau (Level)

- Lﬂﬁ?@ﬂ’umﬂuﬂﬁﬁ?ﬁgmmu (Understand the steps in using) 490 0.32 mﬂ‘ﬁlqm (Highest)
- Lﬁﬂ‘mjﬂLLUULﬂN’]zNNﬁ’UﬂmNgﬂ’MNL?nsf@ (The content of the format suits the knowledge 4.80  0.42 Nﬁﬂ‘ﬁlqm (Highest)

and understandin)

'
=

- flamnisBeuunazEesiiauls (Each lesson's content is interesting) 490 032 «1ndige (Highest)

a

'
a

- Lﬁ(»’lmmgm’mmﬁ 'Vﬂ'?‘ilﬁﬂugwm'ﬁ\i“fm (Gain more knowledge and understanding of learning) 470 0.48  WnNgA (Highest)

q

- dlavntusTomiuazanmnsoinlash@anuszaniila (The content is useful and applicable o 470 0.48 mﬂﬁqm (Highest)
daily life)

- V'hﬁWﬂﬁimmw‘ﬁy/um@w;@ﬂmm%ﬂuLL@:ﬂiéﬂﬂmu (Complete the activities step by step 480 0.42 mﬂﬁ’qw (Highest)
with interest and enjoyment)

- Lﬁmmw%Uﬁm%ﬂunﬁﬁﬁﬁdﬁuuﬁﬂéd%u (Gain greater responsibility for the work) 4.80 0.42 mﬂ‘ﬁlqm (Highest)

- Lﬁmmwém:ﬂ‘i:ﬂum‘iiﬁﬁw%’ummmLLN:Lﬁﬂu (Gain greater knowledge and experience 4.80  0.42 mﬂ‘ﬁlqm (Highest)
for yourself and your friends)

- ﬁﬁumﬂuﬁﬂuﬁ:fﬂﬁﬂmL‘%mﬁmﬁ'u 7 AYARLEY (Apply the learning steps to other topics ~ 4.70  0.48 mn‘ﬁ'qm (Highest)

on your own)

- meflnUszaumaoidiAanssmainvians (The training experience includes a variety of activities)  4.80  0.42 mﬂﬁ’qw (Highest)
- ﬁﬂﬂQWNNﬁNWﬁQTG;G;Q%JmuLﬂd (Training your own abilities) 470 0.48 mﬂﬁ’qw (Highest)
- LLu:ﬂmﬂﬂm'ﬁ%‘mil,m:ﬂﬁﬁwéﬁ (Provide guidance and learning) 490 0.32 mﬂﬁqm (Highest)
- Lﬁﬂmﬁmu‘ﬁ@LL@:méﬂﬂmuﬁuﬁy’umugﬁLLuumﬁL‘%%Jumﬁmu (Enjoy and be interested in  4.80  0.42 mﬂﬁqm (Highest)

the teaching and learning process)

- ﬂ‘i:&%umﬁﬁﬂu;; AANTT UATLAANDENEENEAND (Stimulate consistent learning, action,  4.80  0.42 mﬂ‘ﬁ'qm (Highest)
and expression)

- gﬁ?@ﬁ’uwmmﬂg'ﬂ%wmemwﬁmﬁumugmmu (Take pride in work and share opinions 490 0.32 mﬂ‘ﬁlqm (Highest)

within the format)

Tm—.l‘i'mm?;ﬂ (Overall average) 4.80 0.41 Nﬁﬂ‘f}lﬂqﬂ (Highest)

4 ™ Yo o < 1
puiawalaraadinan 3-5 9 Alnsunisdalszaunises PEDRA model Tnannganeglu

FZAUNINAFA (M=4.80, S.D.=0.41) uazatiluszauannigannaumi Bl anenisgefiqn 4 91813

| 1
=

Taun inladumeumalasuuuy, WammadounazEasiauls, usihuonaAsmauazmaEs
wazg R laiunaI I NLARIAHAAT NN UL (M=4.90, $D.=0.32) uasupsiign 4 519013
Toun Werrmgaamenlasnndady, Hevlsslumuarasnsahiulshiddmlsziniule, shdunen

L?jf;lu;;fﬂﬁﬂ‘iﬂ’n%ﬂd‘ﬂ'lﬁu T AIAULEILA LAZANAINAINITO (ARISRLLEY (M=4.70, S.D.=0.48)
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msfmw 8. 1/5¢ ﬁVlﬁﬂ7W57Jl,LUUﬂfl'5@ﬁ77J5 AUNT504 PEDRA model

Table 8. Efficiency of the PEDRA model.

Usz@nsnInw (Efficiency) M SD. 5zauU (Level) waiUszidin ()
- %ﬂﬁ@ﬁuﬂﬁu (Basic information) 480 0.41 mﬂ‘ﬁlqm (Highest) Nlﬁu (Passed)
- F9UATANUSE AN (Create and evaluate effectiveness) 4.87 0.35 mn‘ﬁ'qm (Highest) WU (Passed)
- nnaasly (Test) 480 056 wndl qm (Highest) % (Passed)
- ﬁ@ummwgummwmmm (Develop knowledge and skills) 480 041 w1 a4 (Highest) &hu (Passed)
- mm:mﬁm%mﬁﬁéﬁﬂu (Appropriate to learner characteristics) 480 0.41 mﬂ a4 (Highest) &hu (Passed)
- ABnnaRnYinue (Skill training methods) 487 035 wnnilg qn (Highest) HA% (Passed)
- ﬁ@m“mﬂiiml,mﬁ'mﬁuméu (Innovative media and support) 473 035 mﬂﬁ qn (Highest) HA% (Passed)
- N@NﬂﬂWgﬂ\‘if‘ﬁ_lﬁ@ﬂ‘jiﬂ84Wm‘jﬁﬁmm:ﬁqgﬁ'ﬁ/ﬂﬂﬂd%ﬁﬂqmi (Results dlign with ~ 4.93  0.26 Wndt a9 (Highest) HA% (Passed)
standard activities and curriculum indicators)
- fiamnn Usziiin Usude uazimeENAaIiias (Continuous monitoring, 487 0.35 mn‘ﬁ'qm (Highest) % (Passed)
evaluation, improvement, and development)
- LﬁuLmu'ﬂﬂINLm:ﬁﬁfﬂsf“ﬁyzi\ﬁLﬂ%umwmmmﬁmm:ﬂuﬁ'ﬂéﬁ‘ﬂu (Actasaroe 4.80 0.41 mﬂ‘ﬁ'qm (Highest) W (Passed)
model and implement appropriate skills development for learners)
Tﬂﬂiqmﬂﬁﬁl (Overall average) 4.80 0.41 Nﬁnﬁ@{ﬂ (Highest) Nl'm (Passed)

UsrAnEnmaeeguuuun1sdntsraun1sed PEDRA model Tnaninaanes tuazsiusniign
(M=4.80, 5.D.=0.41) uazag lusziusnniigavnUsuin Inetssfiugiign fe nasennapsiufiansss
NPT THUAZANTIAUBINANGAT (M=4.93, S.D.=0.26) uazueefign An FaudnnTanuacfeonduay

(M=4.73, S.D.=0.35)
AAUSTIUNR

JULLL PEDRA Model B89 snasiwiniaid il asiianswmuineslssamdiiuenavine
sy niauazameuiney 3-5 JAfsdninm lnanmnszuaunisesnaduszuy Saunedies
LATAENARDITUNITIALSTAUNINBENgNaNRLINITAMNTY AuEsRimWINSlInaHieile
Tiszamaniusiunisueiuneen vinmAndusegelaBeuguazianlauuusaenauasideyin
Andumsnanasdeufiffiasmantsraumsniuasmiasuasiianns Ul uanmnieoiblaeds
Tnenaansfifininlng bifiuangUuufiimuntu ssnsmilUlszgna lsufianssunis@eunissen

° v @ o/ ! o o ¥ A Y ¥ P
AmiuindgndauazminzunnaiauineznauAaly Mandenbn uaznslsnatadedn
1'% & & ! = & i o 1'% o o dl ! ¥ Y & N o
Twdeinaneswinunm Serenaassiunsdanisinenszaulgndeigamubndndvmminis
PNHIATT WA WA NE TS AL FLNTR N9 289A N gHSE (Ministry of Education, 2017)
WAZITHATEYBY Ajat and Amaliani (2025) WU31 JULLUN9EEHIHAMNEBAARBINUAN VIR
LAZHIATIINNNIANEN8959B e N1 uNNLAZNNTATRIHnsUNNTU SRR AUR uas

%08 AN S W AN N YV N RIAN LA BTN LA
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The Study and Improvement of Cost Accounting System Employing
Participatory Action Research for System to Support Job Order Costing:
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Abstract

Background: Job-ordered production requires accurate cost data that is consistent with the actual manufacturing
process. This research aims to enhance the current cost accounting system and design, and propose improvements in
cost accounting for job-ordered production.

Methods: Participatory action research using a linoleum factory in Nakhon Pathom Province as a case study. Five
purposively selected informants were selected: business owners, production managers, production line supervisors,
accounting supervisors, and cost accounting staff. The instrument used was an open-ended structured interview form.
The questions were divided according to the informants' roles. Data collection was based on action research concepts,
including in-depth individual interviews and informal observations. A workshop on creating a cost accounting system
for custom-made work was also organized. Data were analyzed using content analysis, with cost accounting principles
serving as a framework, and a data flow diagram was created. For the analysis of variable and fixed cost data, the
percentage and sum methods are used, while Cost allocation uses the multiplication method.

Results: The business has seen a decrease in sales and therefore has to reduce production capacity. The business
owner wants to use the remaining production capacity to generate income by accepting orders from customers. The
current cost accounting system is a continuous production system, which is different from the job-to-order cost
accounting system. Therefore, the problem must be studied and redesigned. In designing the new system, a job order
form is designed, a new data flow is defined, and it is recommended to allocate costs based on the number of hours
produced per order.

Conclusions: The research designed a new cost accounting system to support production orders from customers. This
involves calculating production costs for each customer's order. The new cost accounting system is suitable for
accepting orders for oilcloth production according to the quantity and quality specified by the customer. It enables
the collection of complete and accurate cost data, which will help business owners set prices from customers and
achieve appropriate profits.

Keywords: cost accounting system; participatory action research; make-to-order; linoleum business
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ANTINDUABUNTNRSEDUNHIHIARIINENT 100 INAT LAZANNNTN 2 INAT 7 TUABW ASANT197 1
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Table 1. Example of the production process of a linoleum.

"E;I,:uﬁi'au (Stages) r‘s’mqam"‘}“f% (Ingredients used) 528219a1 (Time)
47t 1 wendnghu B et CTE R (T arr] 2 #la
(step 1: preparation) (linseed oil+resin+wood powder+limestone+pigment) (2 hours)
14t 2 sanBuAdn (step 2: oxidation)* iﬁﬁufmﬁmﬂﬁtfimﬁfﬁm (linseed oil+catalyst) 3 94 (3 days)
ﬁguﬁ 3 NMINAEN (step 3: mixing) 1+2+1§’13;Tuﬂu (1+2+turpentine) 1 %/QTNG (1 hour)
47 4 nEAuHN (step 4: extrusion) 3+N52AH Y (3+wax paper) 30 W1l (30 minutes)
it 5 AnfinTusea (step 5: backing) 4+87 %0119 (4+canvas) 20 14171 (20 minutes)
#1476 nsUn (step 6: curing) 5+1987UN (5+curing time) 30 94 (30 days)
7l 7 Fauazua 64N PE”, nazanuiigu 15 Wiiraomu
(step 7: cutting and packing) (6+PE film*, moisture-proof paper) (minutes per roll)

PN a

nngg. ” eenBedu fe UfAseweiiinansgadesglelnaeuly; © Adu PE daxnann Polyethylene (naRlafiaw)

Note. "Oxidation is a chemical reaction in which a substance loses hydrogen; ““PE: Polyethylene
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2
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Figure 1. Production process and cost information.

- SR AUty

(raw materials used)

- FLYLLINT (time)

- SRRty
(raw materials used)

- LN (time)

- ﬁﬁuqu&mq@uﬁsﬁj
(raw materials used)

- FTHZIN (time)

2
&

A A e A
UUN 1 HATENING AL

(step 1: preparation)

WA 2 aanBiATU

(step 2: oxidation) I$

IUA 3 NTNEN

(step 3: mixing)

- SuuingRUATE

(raw materials used)

- FLHLLINT (time)

- SRRty
(raw materials used)

- LN (time)

- SuaningAuATY
(raw materials used)

- FLHLLIN (time)

& o o :
YUN 4 N1TIAUNK

(step 4: extrusion)

N 5 faknluens

(step 5: backing) I$

g \
AU 6 NITUN

(step 6: curing)

- SruauingRuATE

(raw materials used)

- LN (time)

W

1

Ao o
AU 7 AALATUITY

step 7: cutting and packing)

o a o &
: iwwwunum‘iwwﬂ‘izmw’mu

(Monthly production cost report)

wnzig. natEayanyninis Mavesiayaefunsdunannisnan

Note. Using data flow symbols to describe production steps.
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FIUYAAR, 24 NEEATAN 2568)

o/

Heymmand A yBduuaesnine Weswingdavinssuuta@duulidansdian:

Y

Augiwunnandn vinlidaqiiuasndinlefieaduszuuiadduwuaaduwuussuuig@ialy
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LLN@Q@’]NNﬂ’WHWﬂQWHWN’]ﬁUi‘Q% PN

“.daauenasg 7 Juslifaudnawslngasadeariussuua g
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(ﬂqﬁﬁﬁﬂﬁﬁﬁquqﬂﬂﬂ, 25 WHBNTAN 2568)

FINBEAUYUUANTEN DY ANITNARLADHNNN LAAIAIRITIT 2 URTNINT 2

A5NT 2 IR NANYHNITAAAADII

Table 2. Example of the cost of producing a linoleum.

'
FIVURT I

a

Usean (Type) ﬂqﬁmm:ﬁuvgu (Raw materials and costs)

(percentages) (total)

Hsaypusaunls (varioble costs) siiTianan, a1aTH, mald (inseed o, resin, wood powder) 30
wasanu (Wi, AansEas) (energy (electricity, heat)) 15
WA (FumanNan, 30, §in) (direct labor (mixing, rolling, cutting)) 10

aEEN (@158, N, ginlu) (auxiliary (pigment, glue, canvas)) 10 65
ﬁuvﬁmmﬁ (fixed costs) AADNIARDIINS (machinefy depreciation) 12
Fi’]ﬂ”l?x‘i%ﬂ‘isl’ﬂi\‘i\i”lu (factory maintenance costs) 8
AnfuiadsLis (warehouse space costs) 10

fﬁiﬂiﬂﬁﬂ (13914, AASAUAN) (overhead costs (administrative, warehouse)) 5 35

ﬁuvgusw (Total costs) 100

VNG, NFIUUNAUULTUNVRULLIUAZ AU UAITAIE TN AR AU HEHIAAYNET 100 AT MHINTN 2 RS

Note. Variable and fixed costs for producing 100 meters of linoleum flooring with a width of 2 meters.
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NN 2 N1TANTBYANITHAMADN N

Figure 2. Submission of linoleum production data.

SrUILAIHAR (production order)
j - . dou ) Y [
WA mqmuw?ﬁfﬂ (materials used) IR |
< o LEUBRLANNS ¥ PN
(production part) et (time spentr) o o e Ay * TIERTUAUTUNTINGR
» | nNavevintnyEdiuu: (cost report o
Uszaman
SIRUE FradngAuEn T (amont of usedr) 9911 subnitted to board) )
ARIAUFN : > ; (monthly production
(cost accounting:
(wharehouse) cost report)
current)
PRIl 1RME197% (working hours)
d
(human resources part)

wuEYE. Neyanwoinisazesdayaudaziie
Note. Data flow symbols for each party.

ARy Bduyu (J9914) Usenaudaeg dnanisndniinistudinuaraedayaifinany
o a o o/ a dl 2 o/ = a o o/ 1 35 = v o/ 1 o/
FIINNER SR TR LTI Tfinanlunisnandiuusaziuaeunisnan Dinudiednd
Twrauzifaaiuadsd@ndnarasiayanisselnlidagauldiud nednBuazdaynnaszasioys
madineasminemiiiudned® defa@esinnmanseasuuazamnndimmnandn lnadavi
s maedusnis

Tyminnstsruuin@suwmuuuiisunafinll Wessnnszuuininsfiu@aiiedmite
Fallan1909095 09 RF WY [FFs AN Banei Aduneolninedy i

“ . syulyBuula Ui Az [HiAs AN 7S UNIaIYiT YD
PinLzAsFuas eI BigAs s Araeys Biaang.. (madeans
FIUYAAR, 25 WOHNIAN 2568)

|
v A

Haymeg Beameenizdimia@diugu Weeeniidmen fg Eumngysnanessunin

U

yinliwinsuiinsdaanudifinlngenfoanunedn uansrdnn e aininomTaium Gl

« o o 2 Aa = o 1 o g =&
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GavUs LAy TiSeusfineT1lAusi19:1Usurg9Avdiasedai
HITIEFOUAIENEAS...” (NARDFITAIMYARR, 25 WEENIAN 2568)
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Figure 3. Development of custom work order forms.

Zagnéin (customer name): ......... TANGNAT (customer ID): .........

(1) wasNdngFiu

(preparation)

(2) aanBiadi

(oxidation)

(3) WaH

(mixing)

(4) Faumu

(extrusion)

(5) Anfintuna

(backing)

(6) Uu

(curing)

(

(7) ARLAZLTIY

utting and packing

Gfm'mﬁ'wh (Custom work orders)

LA2TTL9T (Work order): ......e......

T‘Ij’mﬂm‘u (row material used)...
T‘Ij’mﬂmu (row material used)...
T‘Ij’mﬂmu (row material used)...
Tmmmu row material used)...
T%imnmu row material used)...

(
(

Himg QAL (row material used)...

% QAL (row material used

Bamg QAL (row material used

Bamg QAL (row material used

Bang 17U (row material used,

B QAL (row material used

Bim QAL (row material used

Bim QAL (row material used

% QAL (row material used

% QAL (row material used

B QAL (row material used

Bamg QAL (row material used)... 9T
B QAL (row material used)... 9T
B QAL (row material used)... 9T
Bim QAL (row material used)... 31
Bim QAU (row materiol used

% 9AL (row material used,

% 9AL (row material used,

B 9AL (row moaterial used,

B QAL (row material used)... 9T
Bso QAU (row material used)... 94U
TS QAU (row material used)... 94U
Bim Q7L (row material used)... 91

tufinlag (recorded by)............

(
(
(
(

(
(
(
(

).
).
).
)
)
)
)
).
).
).
).
)
)
)
)... 9749 (amout
).
).
).
).
)
)
)
)
).
).
)
)
)

amout)...

amout)...
amout)...
amout)...

amout)...

amoult)...
amout)...
amoult)...

amout)...

U (amout)...

U (amout)...

).
).
).
UM (Gmout)...
T (@out)...
I (amout)...
... 9 (amout)...
... U (amout)...
... I (aout)...
... ST (amout)...
... ST (amout)...
... ST (@mout)...
... ST (@mout)...
... AU (amout)...
)-..
).
).
).
).
).
).
).
).
).
).
)
)
).

... AT (amout)...

... ST (@mout)...
... AT (aout)...
... AT (aout)...

... AT (amout)...

P
o Ao

WARINA

R

Arulnginm (cost).
a & v
Aaulnginy (cost)
a & v
ARLUAY (cost).
a & v
Amulnginy (cost
a & v
Amulnginyi (cost
Andngimu (cosy)
Andngimu (cos)
a & v
Arlugisngi (cost)
a & v
Arlugisngi (cost)
a & v
Aaulnsingi (cost)
a & v
Aaulnsingi (cost)
a & v
Amulnginyi (cost
a & v
Amulnginyi (cost
Andngimu (cos)
Andngimu (cos)
a & v
Arlugisngi (cost)
a & v
Arlugisngi (cost)
a & v
Aaulnsinyi (cost)
a & v
Aaulnginyu (cost)
a & v
Amulnginyi (cost
a & v
Amulnginyi (cost
Anudngiu (cos)
Andngimu (cos)
a & v
Arlugisni (cost)
a & v
Arlugisng (cost)
Amfginu (cosp.
Anuinginym (cosp.
a & v
Arlsism (cost).

# (production date): .........

... UM (ocht) L’IN’WI?“D' time)... o.4.

. LW (oaht) AT (ime)... 5.
.. LW (oaht) AT (ime)...
.. LW (boht) X T (time)...
... LM (boht) X7 T (time)..
. LW (oaht) AT (ime)...
.. LM (boht) IR T (time)...
.. LW (boht) XA T (time)..
.. 1M (boht) e T
.. LW (oaht) AT (ime)...
.. LW (oaht) AT (time)...

... LW (boht) LR (time)...

.. LM (boht) IR T (time)...
.. LM (boht) IR T (time)...
.. LW (boht) XA T (time)..
.. LW (boht) e T
.. LW (oaht) AT (ime)...
.. LW (oaht) AT (ime)...
.. LM (boht) X T (time).
.. LM (boht) X T (time).
.. LM (boht) IR T (time)...

(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
... U1 (baht)
(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
(baht)
... LM (boht) IR T (time)...
(baht)
(baht)
(baht)

FuwAna5 (completion date): ......
baht) a7 (tme)... . hours) 113435 (os money)...
hours)
hours)
hours) 1548 (0s money)...

{83 (s money)...

baht {33 (s money)...

( (

( (
a AT (tme)... .

( (
264, (hours) {334 (as money)...
%4, (hours) {134 (as money)..
%4, (hours) {1434 (as money)..
%4, (hours) 4% (as money)...
%4, (hours) {44 (as money)...
%34, (hours) R (as money)...

time)... %M. (hours) 34834 (as money)..

(
(
(
(i 264, (hours) {I3R4 (as money)...
264, (hours) {I3R4 (as money)...
%4, (hours) {1434 (as money)..
%4, (hours) {184 (as money)..
%4, (hours) {44 (as money)...
%4, (hours) L{4&% (as money)...
%34, (hours) R (as money)...

time)... %M. (hours) 34854 (as money)..

(
(
(
(i 26, (hours) {334 (as money)...
264, (hours) {1334 (as money)...
%4, (hours) {134 (as money)..
%4, (hours) {134 (as money)..
%4, (hours) L4484 (as money)...
%4, (hours) L4484 (as money)...
baoht) Va7 (ime)... %4, (hours) (s (os money)...

).
).
).
).
).
).
).
).
).
).
).
).
).
).
Ot (ime)..
).
).
).
).
).
).
).
).
).
).
)
baht) a7 (time)... %, (hours) LR (as money)...
baht) VI B (time).. .. (hours) (1 (s money)...

ANILIAg. MIBBNUUULAZRRLULNESH lUuTYiengnéi

Note. Design and develop custom work order forms for customers.
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Figure 4. Improving the cost accounting system to support custom orders from customers.

FIUIURINAR (production order)

A 4

P

HAeNAR '?quﬁuﬁ?%fﬂ (materials used)
’ Jry »| (custom work orders)
(production part) nafitEhl (time spentr)
P
>
dauana SansngRuEnl (amont of usedr) TENUAUY
q > LEUBHLENS [
(human resources part) o o o A ) - -
P ﬂqi@quum%munu' (cost report ﬁqﬂaqumunuﬂqiw@m

laqilu submitted to board) -

——

(cost accounting: (monthly production

current) cost report)

ARIRUWAN wadi19m (working hours)

(wharehouse)

g, deyanuoinismazesioyadnenanauluamdaei
Note. Production Order Data Flow Symbol.

$ayansawin dndeyadwmiigniiinuenmaluemdwinesgniusazsns drenasn@n

o R Y

dwijiufindeyatuluamawinvesgnii arnidudeda@ezinnisnsaeaeuiayail (Fandae

v %

pARNFLAZANEARE uaATHInSiuY LA lueNEYInesgnAusiazse TnsusnanAed

LS

nanAniasIusIuaviaueiayasady LG
ATHINAIUANN UAAIFIBENIAIRT1971 3

A197199 3 A8 NNITITUAINANENAITNANIA YN

Table 3. Example of cost allocation for a linoleum production.

Tunan FTULLIAT FUNUNRITUUAZNNFIANTS (UMW)

(Stages) (Time) (Energy and Management costs (Baht))
AN9A3ERIRGAL (preparation) 2 #3119 (2 hours) (2x20) = 40
NN988N31ATH (oxidation) 3 34 (3 days) (72x20) = 1,440
NTTWAN (mixing) 1 %QTM (1 hour) (1x20) = 20
NNF3ALNN (extrusion) 30 Wl (30 minutes) (1x20) = 20
nanAAfnTuTe9 (backing) 20 Wi (20 minutes) (1x20) = 20
N19UH (curing) 30 94 (30 days) (24x30x20) = 14,400
m‘iﬁmmw‘ii@q (cutting and packing) 2 4l (2 hours) (2x20) = 40

59N (Total) 15,980

VNILINA. NITTHEIIAUUFINTUNTHAMEDUUZIAAIINETT 100 LNAT MHINTN 2 1iAT

Note. Cost allocation for the production of 100-meter-long, 2-meter-wide linoleum.
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Figure 5. Guidelines for improving cost accounting systems based on operational cycles.
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Note. Operational cycle for improving the cost accounting system for customer orders.
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