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ABSTRACT

This study aims to analyze the tourism components, low-carbon travel behavior, and propose the
approach to the arrangement of low-carbon tourism activities to promote sustainable tourism in Khung Bang
Kachao, Samut Prakan Province. A questionnaire survey was conducted with 100 Thai tourists, and the data
were analyzed using statistical methods such as percentage, mean, and standard deviation. The research
findings indicate that most of the sample were female, aged 20-29, students, and had an income of less
than 10,000 Baht. In terms of low-carbon tourism components, tourists showed the highest preference for
the scenic beauty of the surrounding tourist sites, followed by the opportunity to experience nature and
the local community lifestyle. Additionally, tourists showed a high preference for destinations featuring
green spaces, respectively. Regarding the low-carbon tourism behavior, tourists showed a strong interest in
the sustainable use of resources. This was followed by environmental conservation through minimal usage
and waste reduction, respectively. Guidelines suggest organizing eco-friendly activities in green spaces,
promoting sustainable tourism with QR codes for information, encouraging resource conservation, and

advocating reusable bags and natural packaging.

Keywords: tourism components, travel behavior, low-carbon tourism activities, sustainable tourism
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Museum Management Guidelines to Increase Foreign Tourist Satisfaction:

A Case Study of the Bangkokian Museum, Bang Rak District, Bangkok
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ABSTRACT

This study investicates foreign tourist behavior and satisfaction with Bangkokian museum
management to propose practical management guidelines. Data were collected via questionnaires from 100
international visitors and analyzed using percentage, mean, and standard deviation. The research findings
indicate that most respondents were male, aged between 31 and 40, held a bachelor's degree, originated
from Asia, and identified as Buddhist. Tourists typically traveled 4-6 times per year, preferred museums as
destinations, traveled on weekends by public transport, and sought travel information through social media.
Their families significantly influence their travel decisions, and they are particularly interested in
contemporary art museums. The study found that tourists were most satisfied with the museum's buildings,
physical environment, and exhibition information, particularly content clarity and accessibility (X=4.78),
followed by signage (X =4.77), explanatory information (X =4.76), architectural coherence (X =4.75),
landscaping (X=4.74), exhibit variety (X=4.71), and consistency between information and objects (X=4.70),
respectively. Recommended improvements include offering affordable souvenirs, clean restrooms, sufficient

seating, and refreshments. The museum should provide engaging activities that encourage participation and
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varied learning. In terms of staff, effective communication and the ability to offer information in English are

essential.

Keywords: museum management, travel behavior, satisfaction
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ABSTRACT

This study aimed to 1) produce a short film titled “Hug Mu” and 2) investigate satisfaction with the
short film titled “Hug Mu”. The target group for this research was 50 students enrolled in the elective
course "Digital Photography Techniques" during the first semester of the 2024 academic year. The tools
used in this study were quality assessment forms and satisfaction questionnaires. Statistics used in the data
analysis were the mean and standard deviation. The study findings were 1) the development of a 19.32-
minute short film titled “Hug Mu”. The short film presents a story of love and friendship in the Isan context.
The result of quality assessment performed by the experts was at the highest level (X 4.70, S.D. = 0.47), and
2) the target group’s satisfaction towards this short film was at the highest level (><_= 4.51,S.D. = 0.68). These

results suggest that “Hug Mu” is a high-quality short film suitable for wider dissemination.

Keywords : short film, multimedia, media production
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Art easel design project for painting outdoors (ART BOX)
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ABSTRACT

The Art easel design project for painting outdoors (ART BOX) aims to create and develop a box that
meets the needs of students, college student, professionals, and individuals interested in art. The ART BOX
is designed to allow users to carry, store, and use painting tools conveniently. From a survey conducted to
gather user requirements for designing the art box, it was found that among the 30 participants, most
preferred painting outdoors or in urban buildings. Watercolor was the most popular medium, and frequently
carried items included erasers, pencils, brushes, writing boards, brush-cleaning containers, and A3-sized
paper. Participants valued the portability, good organization, and durability of the box. The most common
issues with existing art boxes were insufficient storage compartments, lack of durability, and oversized
dimensions. The survey indicated a preference for a box with dimensions of 36x 27x 2.4 cm (which can
accommodate both A3 and Ad paper). Participants also preferred wood as the primary material for the box.
The most desired features included a lightweight design, adjustable size or structure, and a handle or

shoulder strap. Internally, participants requested clear compartments with adjustable dividers. Additional
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features of interest included space for notes or stationery. The survey results were analyzed, and three

initial design concepts were developed and presented to three experts. The experts showed the highest

level of satisfaction with the second design, particularly in terms of functionality, durability, materials, and

production methods. The prototype was then tested by 30 participants, and their feedback on usability,

durability, and aesthetic appeal indicated high satisfaction across all aspects.

Keywords : Art easel / Design / Painting outdoors
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ABSTRACT

This research aimed to investigate the effects of zinc oxide (ZnO) incorporation in linear low-density
polyethylene (LLDPE) films at concentrations of 5% and 10% w/w for packaging sausage and chinese sausage
products, which were stored at 4°C for periods of 2, 4, and 6 days. Physical properties were analyzed
including color, weight loss, water activity, and pH. The results demonstrated that ZnO incorporation in
LLDPE films effectively reduced weight loss and pH changes in the products. The 10% w/w ZnO showed
significantly better moderation compared to control. Furthermore, ZnO incorporated films maintained color
quality and reduced water activity in the products throughout the storage time. These findings suggest that
LLDPE films incorporated with ZnO present a viable approach for extending shelf life and preserving quality

of sausage and chinese sausage products under refrigerated storage conditions.

Keywords: LLDPE, ZnO, Packaging, Sausage, Chinese Sausage
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arunsaldsaudvussydusionnislalag USFDA

(21CFR182.8991) [2-4]

wodlefiAumIMLULAIT &Y (Linear Low-
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nsldeesunsvans ilesaniimnudangugs fanu
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HAnSuaa1m15 Tnslaniglundndusiaimsudsgy
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AN saydet nswisuulaesen pH
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2. Y9 gunsal uarIsn1snnaas

2.1 959

&nsonuazldsr \undnsoet OTOP andwma
armeniondl dananaRnmoleRAummmmutiuindadu
PMNUSEN A7 LAl Aea Useinalng 31 m sauduidie
wana nwedtefiaunumnuiusdadusuiudsen
T 8000 ppm U3EW wnesun mesUaisdu 1
2.2 35Ms

2.2.1 M3BugURdw LLDPE $21iu Zno
MIwSgugRITNeALBSHANTEIN LLDPE 33U

7n0 fiszsunududusesas 5 (LLDPE+Zn0O5) waz 10
(LLDPE+ZnO10) Tneniwiin 1sf s msndulaenimeinan
Fodmiansned 1. hnsnaulnensesae3 s nsaen
nifuthludusulngdsnmsidadas Twin screw extruder
Fewanah ngg vilviviaeuwa sz uvaswlaumom
ntudhasdnsausnandaiaunu ussiuauasyili
wanamnivmmessendnuasdugniveildy Ssazgnisenn
anlaswnuegwaades uazdusadasmadiatan
mMewen wdwnfldauduivauaraigy szgniuazniiy
WHuwiiliadasannzeamaiflduandummai 2
ms1ei 1. evavlnenimiinyes LLDPE uag LLDPE $auify

Zn0 NANNTUS @y 5 wag 10 Wnetuin

e loliaN] LLDPE  LLDPE+ZnO
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U LLDPE  LLDPE+ZnO5 LLDPE+ZnO10

It 175 175 175
H6* 170 170 170
H5* 170 170 170
Ha* 167 169 170
H3* 180 186 195
H2* 195 195 215
H1* 180 186 195

*H1 - H6 Aafwhamudou (Heater) melua3os extruder
Tae Usha H1 Aeeiu lagusian H6 Aetislany

2.2.2 msussyldnsanuasldan

Wuldnsonuarlddnduiu aruenn 56
LWURLIAT ABNUTIY 1 A8 ﬁwms%ugﬂmsqﬁmsﬁ
FeTaU 2 WA U VU 6x10 LURLIAT Yin1sUantinee
AuTeu 3 Ay avadeusesUanilnviauy salneuims
Us9q mm‘fumiq Aeg19buiuIeny i sUaninuuy
4 EUINAR AT U st uhieg i usnwi
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2.23 myalSinanindase ()

usnegdldnsonuazldsuiuiuasdon v
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4 PRE, METER Group, USA) ﬁqmm:ﬁ 25 aernwallied
MsvIREeU 5 91

2.2.4 myinanudunsa-ang (pH)

usnegdldnsonuarldsh 10 nfuduTuasisen
nefunay 50 Sadans mntwihmstunaliiduwile
Wenniu Wluinanae pH meter (ST20 pH Pen, OHAUS
Corporation, USA) $111i35 Association of Officail Analytical
Chernists: AOAC (2000) ¥ svindeu 3 41

2.2.5 $ovazmagaydeimiin

Fmstaiminneuasvdnisiudnwildnsen
waglden Tngld e 1ai sarus w5 s udnw
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niuAmNTeuaeMsgadsU TNl 1
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Ansgaysdeuimiin (%) = W1 - W2 x 100
w1 (1)
108 W1 fa Wvtindieganauiusne

W2 fie dhwinfiegnamdaiusnm

2.2.6 &

° v o ' o v A

nsinatdvesiiedeldnsenuagldon 7
szuzanIsiusnenieg lagldin3esing (YS3060,
3NH Technology, China) lusyuud CIELAB lags1e91u

naLduAn L* (Auadng: 0=61, 100=417), a* @Elen-

v
o a N

WA -a*=l81, +a*=uad), ey b* (@UNu-1des: -b*=
thidu, +b*=wdes) Yhnsvaaey 5 91
2.2.7 MIUATILINEDA
ihdeyadildainnismeaaeuuninsieses
Foyaneaiflasiaszddiuan 3 way 5 41 119
WNUN1INARRILUUE NAARA (CRD) wagluTsulfiay
Aad sm1yu Duncan’s multiple range test Tag14

TUsunsa SPSS for Windows 11054y 11.5

3. HANTIVAADILAYIAUIIENA

nsnaaestvhnsAnyaNTAnInIsnnuedld
nsenuaglddriussqluilas LLDPE iy ZnO Tusedu
$ovay 5 uay 10 lagtwiin (Uil 1) iWonFeudiouty
#ro819auANd LAy Zno meldnisifusnuii
gaundl 4 esrnvaidea 1uszesiian 2 4 uaz 6 Tu
nansnAaesuandliiiudn Aduiidu Zno Sevay 10
Tnethwidn SusvAnsnmaiianluuisinu vnsiifdud

WY ZnO Speay 5 el dnadbudnuienuile

Wiguiusiegaiun

U 1 ussadanilénsen (n) uagldds () fiussqastu
@y LLDPE (1) LLDPE+ZnO5 (2) hagLLDPE+Zn0O10
(3) luangaqainie
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graan1sanadvel pH ldegslived iy (Asfinaennis

vusnw) dadulvluiamaderiunandueildsinen

pH 13 uAuUszLIA 5.60 Lazduulliuanainaon
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A1 pH vonA R el LI udU st N drAyves
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Tod1Ayn19ad AnaonTzesl1a1n19Mnad @195
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5.47 Tuiudl 4 sgrangsiuiy wan1sAnudnandliiy
finanniilaaauves Zno Tunsiliu active packaging

dmiviaergnisiiusnuindadueiiledniegdl

7 UST 6:87,2025 KANTARY,BAY,HOTEL RAYONG

ArdlutadeniinudiAysoniseeusues
Auslan lnsavnglundndusilednindnazdonislv
ddunvanla Nauvihu ZnO Sovay 10 lnguruind

a

UseanSanlunissneneduwne @%) waganuaing (L)

lAAfan 9919889370 ZnO TAUAILITOIUNITAY

q

pondntdugs vibiiinnisundeadindlundndueile

o

Ani1fldun i ZnO Seeay 5uagd0819AUAY

a a

AsAnwbee [3] Buduin ZnO duseansnanlunisan
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a o ¢ M v X a o & = o
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a o v & o A a P |
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Uszansnn Usgansnin [10]

A5199 3. Advemandaldnsenuasl@seninamsiiuinm

@ [
S282IAINTAY (W)

AR PLERN Ad —
LIUAU 2 q 6

L* 66.09° 66.66°" 67.32° 66.48%°

Control a* 1.14° 0.99° 0.73 1.02%°

b* 18.13° 17.33° 17.58° 17.07°

L* 66.09° 66.45° 66.78" 66.92°

ldnsen LLDPE+Zn05 a* 1.14° 1.08° 1.01%° 1.06°
b* 18.13° 17.95° 17.94° 17.85%

L* 66.09° 66.32° 66.55 66.74°

LLDPE+Zn010 a* 1.14° 1.11° 1.09° 1.08°

b* 18.13° 18.05° 17.98° 18.02°

L* 62.35° 61.30° 62.48" 64.50°

Control a* 3.54° 4.91° 5.47° 4.48°

b* 26.64° 25.25° 25.38° 26.82°

L* 62.35° 62.15° 62.28" 62.45°

[G50) LLDPE+Zn0O5 a* 3.54° 3.72% 3.68° 3.61°
b* 26.64° 26.48° 26.35° 26.52°

L* 62.35° 62.28" 62.31° 62.38°

LLDPE+Zn0O10 a* 3.54° 3.61° 3.58° 3.56

b* 26.64° 26.58° 26.54° 26.61°

v o ° a o

fdnwsuniduanasiululanfeanu (nmelundadasivazad@ifeaiy) uansnnuuanaisegesdtedAgynig

af (p < 0.05) Ingld Duncan's multiple range test
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ABSTRACT

In this study, the researcher aimed to 1) study basic information about food decoration art by a
sample group of 10 entrepreneurs and professionals in the hotel and restaurant business. The research
instrument used was an in-depth interview (in-depth interview) ,Food decoration knowledge test, food
decoration practice assessment. Data were analyzed using percentage, mean, standard deviation, t-test, and
content analysis.

Studies have shown that food decoration can enhance a dish's appearance and can be a part of a
food marketing strategy [1]. Visually appealing food can impress and attract more customers to dine or use
the service. This is something that helps promote sales very well, from the community level to the national
food business, allowing that food business to effectively compete in the global market. Food decoration is
one of the culinary arts that can create value and directly affect the human mind. [2] Food decoration
focuses on using artistic principles to help create a piece of food. There are artistic elements involved in
terms of size, shape, form, balance, color and psychological principles that affect perception, creating an
impression of food for consumers. [3] Food decoration starts from the menu design process to The food
production process must take into account the raw materials and select local or seasonal ingredients to be
consistent with the planned menu creation, as well as the food decoration process to present the food to
its full potential in all aspects. Food decoration is another way to enhance food with artistic principles. It
can add value to food and have a positive impact on the food business. This makes the business more
stable and sustainable, and food business personnel gain more knowledge and new perspectives on food

decoration. It gives rise to creativity in food decoration and can be applied in future work.

Keyword : Food Decoration , Art , Food
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ABSTRACT

This study aims to explore design approaches for creating souvenir products inspired by the
decorative motifs of the gingerbread house architecture of “Khum Wong Buri” in Phrae Province, Thailand.
The research involved collecting primary data, secondary data, and conducting on-site fieldwork. The
analysis revealed that Khum Wong Buri is a teakwood mansion that harmoniously blends Western, Chinese,
and Lanna artistic influences. Its distinctive feature is the intricate fretwork that conveys cultural symbolism
and local identity—such as the Phut Tan flower motif representing loyalty and unity, the Chinese Kanok
patterns symbolizing prosperity, and the Western-style arched doorways that signify luxury. The delicate
fretwork techniques reflect the craftsmanship of local artisans, while the use of warm monochrome pink
tones and polished wood surfaces help convey historical narratives and beliefs through symbolic souvenirs,
serving as a “representative” of Khum Wong Buri’s story and value for recipients to experience its identity

in tangible form.

The study found that the market trends for souvenir product design focus on four key principles:
(1) customization for unique personal identity, (2) use of sustainable materials, (3) creating emotional
experiences, and (4) social responsibility. To translate these inspirations into product forms, the design
process applies artistic elements including: (1) lines and patterns from Lanna, Chinese, and Western fretwork,
(2) monochrome color tones such as pink to highlight identity, and (3) the hibiscus pattern as a symbol of
loyalty and stability based on Chinese beliefs. The study adopts Osborn’s Checklist for brainstorming and
creativity, applying five key ARESC principles to guide the design: 1) Adaptation — adjust materials to user
behavior; 2) Reversal — reinterpret traditional patterns from new perspectives; 3) Elaboration — add playful
details or enlarge certain elements to stand out; 4) Subtraction — remove unnecessary details for simplicity

and modernity; and 5) Combination — integrate fretwork techniques with new materials or processes.

Keywords: Design, Souvenir Product, Architectural Pattern, Gingerbread House
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ABSTRACT

The purposes of this research were to: 1) develop models for predicting study plans for higher

education among high school students using data mining techniques, and 2) compare the performance of
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these models in predicting study plans for higher education. The dataset used in this study consisted of 631
records and 7 attributes from students who applied for admission to the upper secondary level at Debsirin
Nonthaburi School for the 2024 academic year. Key predictive variables included the cumulative GPA over
five semesters in Mathematics, Science, English, Thai, and Social Studies subjects, as well as the chosen
study plan, which served as the class for prediction. The research utilized Feature Selection with Weight by
Information Gain to eliminate attributes with low weights under specific conditions. Three data mining
techniques were applied: 1) Decision Tree, 2) Support Vector Machines (SVM), and 3) Naive Bayes. The
models were evaluated using the 10-Fold Cross-Validation method. Results indicated that the Decision Tree
model had the highest predictive accuracy at 75.80%. The findings suggest that the Decision Tree model
can effectively classify data for use in school guidance services, specifically in advising students on selecting
study plans for the upper secondary level at Debsirin Nonthaburi School. The study offers actionable insights
for Grade 9 students who wish to continue their education at the same school, enabling them and their
parents to make informed decisions about study plan selection. Additionally, the results offer valuable
information for the school's academic administration and management in planning student admissions for

future academic years.

Keywords: Study Plan Prediction, Data Mining Models
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Results of the use of cooperative learning activities Thai Food Practice Home

economics, Grade 11, Satri Si Suriyothai School

(B3 wisny, wdnwa Uty nuassu dld uway a3viy 1u3gans*)
angimalulaBannssumans wninendomelulassusaangamm

(Angkana Namyen, Saowaluck Phuchyabun, Kamowan Seesai, Oratai Charoensit)

The Faculty of Home Economics Technology Rajamangala University of Technology Krungthep

081-4004158 Oratati.c@mail.rmutk.ac.th
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AdAry : NsSBusRULTINTe, NsUUReMmsIve, FvINsue1dn

ABSTRACT

The objectives of this research were 1) to develop and study the effectiveness of cooperative
learning activities on Thai food practice, vocational academics, Grade 5, Satri Si Suriyothai School, and 2) to
compare the academic achievement from the use of cooperative learning activities. and 3. Students'
satisfaction with cooperative learning activities. Thai Food Practice The population is 425 students in Grade
11 of Satri Si Suriyothai School in the academic year 2024, and the sample group is 38 students in Grade
5/3. The research tools included a learning plan by collaborative learning activities on Thai food practices.
Academic achievement tests and satisfaction questionnaires. The statistics used in the data analysis included

mean, standard deviation, activity performance (E1/E2), and paired t test. The results showed that 1) the
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quality assessment score of the collaborative learning activities from experts was good overall. The average
score was 4.20, the standard deviation was 0.20, and the efficiency of the cooperative learning activities was
8 higher than pre test score 5.33 /84.47, 2) the academic achievement from the use of cooperative learning
activities post test score was significantly at the level of 0.05, with the average score before class being
13.74 and after school being 17.18, and 3) the satisfaction of learners with cooperative learning activities on

Thai food practices. In the picture, it is at the highest level, with an average of 4.76 and a standard deviation

of 0.43

Keyword : cooperative learning, Thai Food Practice, Home economics

1. Unin

N153AN1SANYINIUNE NGATUNUNANTY
& @ ° ¥ ' a ¥
Wugu Wnsdns1w 2551 Avualannauatsensiseus
nsnuoTnsazmalulad iunquanszivieiauilv
¥ = > * Y & o '
iseufiauganuilaivinueiugiundndunenis
ASITIN Uagginmiunisidsunyas awnsadinug
W 83AUN1501999 30 N1501T0 waznalulad un
Uszgnalylunisiauegslinnuanaseassauag
wusduludnulvenazaina wiu wwamslunisuszney
91T $1N15YINU waHIRARNARDNITVINAIU 1150

msinegludsrulaognameiios waslinug uasle

v v
o =

Tnnsseugfiugsoududidy wiseuaznesendy
= ¥ a A A o
nsrvIuMsiieusivainvais Wuiniesdefagiim
auedlug i munevewmdngns FanTeuIun1siions
=1 Y ‘:4 i ] Yo
wianiiidu wwmnslunisdanisSeusiaseunisladu
nsinauia ins1gazansawiglnglSeuianis

a Y yd ¥ v
Seug ladl ussquivangvemiangns (1]

mﬁﬂmié’mmsl,'%augl,l,wi'mﬁa (Cooperative
Leaming) 1 ugduuunisifsusduuuni off 9gv9e
anasulviniEoudougmenues Sfnvenadinuuas
nsvieIuna 1 sauvaineglunisd oans snwe
ﬂizmummmammmi WiNweN13AR NYeNITIANTS
ﬁ’ummgy MiNBENNTLANIRN LLazﬁﬂ‘Hzﬂ’ﬁﬂ;Nﬂ’J’mg
v iileWammadugvnisninssuvesinGou uwae
AnudnuuzduRsszasa aumsldy blFeu ewauls
w10 2 Talufenssuniaidous Sanusuiinvey vousy
AruAndiutesysy dnsvisimdedstusasiu uaxd

Winye NIEUIUNIINGN Feaennaediun1sdnn1sAne

59

AUNSNGATUAUNANTUN UFIY WNTANT1Y 2551

V) '
1Y =

fuualy nsdnnseugiuunieududidg

17

' '
aada

ﬂ’ﬂL‘%‘amﬁmmmiaaxmmLszjyﬂaﬁgﬂgm Jlanananne
J9rnsaue1in wazinelulad gouawmarilu tniSeu
ﬁwmmgﬁiﬁ%’ﬂﬂ Vsulslminuseloniludinusysiu
Tadueensd

@

Fettunnzyifodedaruaulafiimufons
ns3eulusuuuunisisuguuusauile (Cooperative
Learning) d uisaeuiidalonalnnisoula v
vhaoudunqusaniu wazasdeufiavierinismaass
sufudunay Tnsnisaumarugaisaues viluie
Usraunsaings azmslvinGsuinnmatouslannd
wava1as Aanssuvesinideududsddyues nsisey
pifndsuUfoRianssuasinanuUsziulanazand
uenanimsaouisimnasladwes vietngilaly
TAnUszarTuresinGeusenolminnsFousfiannse
inlulaundnedlafifsty lusmeinnisauoidnuas
walulad lumwasnisidougdl 7 msufifomsing
Fussendnudil 5 lsudsuaniaiaslens Inglyie
SeansuftRomnsine wenszaulningeuiiaa
sauile Anuaniadlunisvinausanfuidungy
ANy SR TANARLLNATTIUMANGRTLALNANY
nsAnwduiugiunnsdngiy 2551 itefiiniGouas
annsaidenlosmuguazthanug flasuluusegnaly
TmAnuselonilufinussdniu anadulnine dnuas
vasnelalmunrueuazasounidunsly

2. IngUsEan1sive

CreTech 2025



SMART]
FRLCREATIVITY/ES

“AUGUST;6:8°2025 KANTARY/BAY,HOTEL RAYONG

1. deWanuasAnyviUszansninvesfansaunis
Sousuuusiiie esnsufthomnsive Ivniseu
017 Susseufnuil 5 Tsudouandadaslont

2. \ile WisuiisunadugnanamsiSeuannsly
ﬁf\]ﬂiiumiﬁ&luguuv%wﬁa FoansufiRomslng
Arnsauendn dusseadnunddl 5 TsuTouanied
G RN

3. iedAnwianufismelavesy3ouiidnefiansau
msﬁ'auiwu%mﬁa SeamsufdRemnsine dvins
Ui Suseunui 5 lsudouandaiaslon
3. wuaAn nqufiiieatesiunisdnnisiFeuduuy
32u%la (Cooperative Learning)

n1s9An15.5sug wuusauile (Cooperative
Learning) 1iun159nAanssunsiSoun1sanuii wus
tniFeusenidunquessy q anasulminFeuriianu
sfulaslunquusznoumisaudniidauanunen
LAY dnnsuanidsuanuAaiiu dnsmemde
fomdatunaziu wazdannu Suinveusauiu falu
duauavaIuT olnauearainynaulungy
Usrauarwdn§ama wWhmnedindla matanisdeus
wuvsauiefvefvatsusznis 017 YreRauIAY
FesfuresiniFeu mewannanuAnvesindeu v
pnseiunadugns nan1sissuresiniou uagyae
aqasuusseinalunisiSou [1] Taegunuueanis
Samaisuguuuranile [2] fedl

1. finwagAeiu (Think Pairs Share), Wi ouls oy
(Partners), HanfiuyA (Say and Switch) TaeluiniSou
Fugiulunismeudinueiusy uaniUdsunnudaiii
Aefulssiuanunsamievhenualadomiidu
ATuAnTIVEEATIT ALY

2. Aanssulaznau (Roundtable n39 Round
robin) lugUuuuMsaeuii danguiniSouds s1umu
wnn 2 eu ialenalminiFsunnau Woua
Anfuvaany venaIUsrauNTT ATNFUS oA TNy
dsdnwiiniouauiogdalulnsdeulunmemulaniy
wiliandnyneuaglunan wnfunielnaifies

3. f‘jmmaa‘u (Pairs Check), yuaunu (Comners),

9fuAn (Numbered Heads together) iduguuuunis

60

aoufinansadstu Aordunisdanisdeunisasuiinug
fnissusenidunqueeslngeiu aeudiniu wnlang
Uayyn w3 eviuuuilniailieanndnynaulunquees
ansamautym viounlang lauallvuandsudy
asvaeufneu lnsmsdugasivdeusednyuaumi

a. ﬂ']iLL‘ZJ'\‘l‘ﬁ’mzmINﬂa;m:aEJLﬂm (Team Games
Tournament w38 TGT), NMsuudnaudugys (Student

Team Achievement Division %38 STAD) LﬁjugﬂLL‘U‘U

=~ o

nsdeuidaianssunaieunisaeunatsndstuded
Twazdunded

« mstduaueunise (Class Presentation)

- M33A7 (Team)

- MsuYsdu/nmsnaaoy (TGT lynnsuysdy
a1 STAD Tansvazou)

.« N1588UTUAIINEILS V0T U (Team
Recognition)

5. ﬂ‘%ﬂmmmg Uigsawhdunisdanisiseunis
aoufinnnauaglasuneuvanglminfanss Weafilae
AgHABULULE o TR T aaTiag Fupaniiuiivoses
wnSnuanBnunasnguuas seumngluiinEouun
azaulungquaunauazivaseslnetniiouunasay
andugTenmauams Sesfinulasuneumneanngy
andnmanguitlasusoumneluvaiieatuag s
Anwnaniy Lw{azﬂu%ﬂé’ulejyﬂﬂq'mﬁmmmmﬁa
osuneTveiinunilmiiousiunguis

6 miﬁ‘uaamﬂuﬂq’u (Group Investigation) 10u
N159AN1915BuUNTADUT LU NUSTEINIANTT Y19
ufufioduaiuaufnasisassn LLaxmsﬁ'augﬁ%
fudutineyludsnuuszasulnglaogamunzan
namdeaundnunazeulunguasideniivosesuasidon
Fnsuameneuludoaiy 9 A8 FaLoInd eI
AT NUAR ALY TIBI LA IV LAY HANISYTY
Tunquetesmsu

7. maFougdung wil ovsmd el oundy
378UAAA (Team Assisted Individualization %138 TAI)
\dunsiBeunsasuiinaunaiusznnamsiansifou
wuuTiufiouasmaGeunsasuiuu sy iy

UNITAUBIANURANANNTENIIYARE L TnTNLT o

CreTech 2025



SMART]

CREATIVIT)Y{

AUGUST;6:8',2025 KANTARY;BAY,HOTEL'RAYONG

I HUTAIAUDINUAINANTAANATUAINT I
melunguiinsuanilfsudszaunisanisiieusiay

Uduiusnedeny

4. YBULYAYRINITITY

4.1 Yszvns/ngufleeng

Ussnsfio fo dnidsududisendnudd 5 Tsuouans
Avaslevis In1sfnwn 2567 91w 425 Ay
nqushegsfie thiFeututseufinudi 5/3 S 38
au TagidendoeaUUUIE DS

4.2 fudsiAne

fudsnu Ao Aanssunisidousuuusiudle (o
UfuRemsive Fmnisauerdn

Fusna e UszAnsain nadugrsnienisiFeu uas
wavanufienelavosinfeudlolsfnssuniaious
wuusadle FesnsufiRemnsive Jvn1seueidn
FusseaFnudil 5 lsadouariedadlor

4.3. \n3aafiofl#lun1533e laun ununisdnniaFous
Tuau wuunadevgos uuuiaradugnimanineu
neufouLar vauseu uuuUssiliunaufod wuy
Ussiiiuniaraeu wuvasunuanufisnela dunou
nsasanieiio dail

1. Anwiuuifn naul wazeuidediisvesiu
fan1si3ouguuusaniie (Cooperative Learning)

2. ﬁmumauwmaqLifaml,%"aamiﬂﬁﬁ’ﬁmmi
g Apniseuen@n dusseudnunddl 5 lsuTouans
Avasleiy

3. saukun IS sugiFesnsutiemsine
wuuSaradugrinenisisounewssuuag vdausou
LUUMAADUER WULUsTEiuNAUTR wuulssdunia
HANY BAZWUUdUNLANTaNELA

4. Uszifiugunwveiaiosdofilslun1side Tne
T NIIAIUNITABUNLANNTT LATYINIAILNIS
SouarusndunanisiSous deuamsUssiiunmuninges
wunsdanIsifous s lunimsameylussduun &
AnRdBIAY 4.20 audeauuinnsgiu Ay 0.20
LAYAALADAARDITEIN MDA AU UsEaan
(1I0C) fimsEmne 0.67 - 1.00

61

5. USUUTIINUTLEUB MUY VRIRITE 10y
4.4 adanldlunisiaszideya lawn aade sevas
arudgauunnsgiu waznisvaaeufinuuludasy
(Dependent t-test)
4.5 Yunaunisanty §Ideldandunisniudunay
L é’
Al

1. y338lasansifsunisaeulnsaoundonly
mangud Tnsdensunisdeu lalgswihiuunadey
noudou wazidoaouaulvgLouwhuuunageunds
Seu

2. ;;’i%’ﬂﬁ;;ﬁ‘auuﬁmém a% 5 AU 9NtuAINTN
Tunqussunuamniisuingeu Tnedanquaiuain
adaslveswiFou nmeladeulvaluaindnaesdiouy
Tun15UsENeUDMNS 3 SEAU (Femsidy, nevinla
wazviomnsladu)

3. udunisaoulnglyununisdnifousiosnis
UfURemslve

v v

4. §ITLFUNANGYANTIUATYINNUVDINLTEU LAY

U

Useifiunandsanidnisourinauasadu

5.4 33elng T ouviuuunaasve 08 Uazuuy

Y

Uszlluanufianalalpeluwuvdauaiuanufianala
6. NTIVABUAIIUYNADIUALATUNIUYDIVOY A
NNTUIATIEY Uagaiunanisivy

5. NAN15398

dielndulumuingusyasnvein1side Auzuivy
veyafilnundinsey wagiaueranisinsey ngly

A15719U5ENBUAIUTSEAUEISU Molull

Wguszasaden 1 ievimuuasfnyiuseansninves
a a v ! a a a wa
Aanssumsseugiuusiuile Seanisujifemising
N1591UB YN TuLsNANYIUN 5 IsuSeuansAs
#3leviy Nan1TIUTINGAWITIW 1 UWagnn5199 2
#5197 1 WA ISUSHUTUUAILNITINN IS SEUNTSTOUAIE
AuFguuvusaudenisufideimising Jviniseru

0790 TuLsEUANYITN 5

190115U52IEY X SD.  szAu ‘
Wevnilmnuwsngauiu 433 058 A
Tngusvasn

CreTech 2025



SMART]
CREATIVIT)Y{

19n15U52LY

AvgnapaigIfulliom 4.00 | 1.00 #

UMz ELYBIAIa N luLUUNA 3.67 0.58 f

d@ou

Lﬁammmzauﬁ’mejmﬂ'ﬂwm 4.00 | 1.00 i
defimudennassiuuniGey 4.00  1.00 g
fifemnsaouiinsuniu 467 058  fun
Wemilmuaeneassiunis 467 058
Foug

WemilarumnzanfunanGey | 433 | 058 A
emuavawitlaiaany 367 058 @
WinzauAuLniseu

PwaaaiulvyFouivinuenis 4.67 | 058
sy

ANTI 4.20 1.00 f

INATNI 1 NUIIALLUULKUNNTIANSIT O
n1saeumeiassugkuuTiien1suf iR msing
Fnsauendn Fudseudnwida 5 luamsiweyly

o

5EAUR TALade 4.20 wavaiudeduunnnsgiu 0.20

MI5N7 2 Useansnmvesnanssunsiseusiuusaile
1509n75UJUR0 1 5lng TvIn159Iue TN Tu

dseudnwlil 5 lsuseuansaigslene

AZUY ANy Uszand
W 2
FENINNTEU (E1) 40 34.13 85.33
d3Una (E2) 20 16.89 84.47

INATNN 2 WU’J’W‘UEJ\‘]ﬁ‘i]ﬂ‘J‘JJJﬂ']‘iL%‘EJUELLU‘U

£
o

il SeasujuRemsive FvnsnueIn du

v A

Tseufnundn 5 lsaSeuaniasgslene danussansnm

Wiy 85.33/84.47 ?jaqmiwmmﬁﬁﬁmuﬂﬁ (80/80)

FU9 1 UT5¢I7IANITIANITISEUNITAOUA Y

Aanssunsiseusiiuusaude (3eansufufeimising

62

o
2K =

9111591481 N TULsEUANWITN 5 IsuSeuansAs

RN

Faguszasdtof 2 iiewIsuiiisunadugninienis
Souannisleianssunisdsuguusaniie \Foanns
UFtRomslne Jenisnuendn fusseudnudi 5
TsaBouaniedasleris nanmsidousngiamsned 3

#91970971 3 MsiSsuLieunadugrsNadigninnIg
Founnmslifenssunsnsouguvusude 1509013

Ufuaemsive Jvnisaverdn sulseudnwi i 5

I59Seuansasgleney

AZLLUU X S.D. t
1.59 15.30*
17.18 1.18

13.74

INATIN 3 WU HAFUNTNINITTEUN
nsleRanssunisieugeuuniuile SesnsufiRemns

Iny F3n5uedn Jusseudnudi 5 lsasSeuans

'
o v o

AsgslevierauTeugnIneuigusy il d Ay

7

S¥AU 0.05 lAEATLULLRAENDULS Y 13.74 LAaYhad

Sy 17.18

Inquszasdtadl 3 efnuauiionolovesieuiia
@{aﬁﬁ]ﬂisumiﬁaugl,l,uuimﬁa Foen1sufiRemns
yie Femsnuondn Sudseufnudd 5 TsaSouans
Ai3gleviy nanFATeUTIngfamsnsdi 4

#1599 4 Auianalavegiseuidnoninssunis

Souuyvsadle (FesnsufUiiomsive Jvinseu

019w FudlsenfnwIUi 5 lsuseuaniaigslesie

¥

1. frulievnansensiseus

fanuennemzantugeu 474 045 | wnilgn
figwiudunou lunsiSeugimnsan 455 060  anniign
feruwnalauszanansoiiluvssgnaly | 476 | 043 anniian
Uslesuludinussirula

WIEAL LaTADARABITUAINNADINTS 461 055  wnniign
Sou

fimnuiuadi Mumenisidsuudas 453 065 | wnilgn
2. funisdanisteul

ﬁ"ﬂmsﬁ'sjuél,l,wLﬁuﬁﬂwmsﬂﬁﬁams 461 | 064 | wnfign

yiensvmaesdinuuiaulalvu

CreTech 2025



SMART]
CREATIVIT)Y{

 '/AUGUST;6:8°2025 KANTARY/BAY,HOTEL' RAYONG

79015US B X SD. sgeu

fansfeuguuuiuuiinuensUithnsd 455 060 wnilae
ATITELTUNAT

SonanssumsSeugiiualngdouian 466 058 | wnfian
suflufanssu ladedesesuitinanssy

aME 463 081 wuniign

9n5si 4 wundnGouiienuiienelanenisdn
ﬁaﬂiiumsl,'%augyl,l,ws'mﬁa FesnsufdRenslne
Frnsnuerdn Fudseadnwd 5 lsusouaniad
a3leste lunmsweglusedumniian Tnedaads
4.63 FaUsuifiuiifanuianelagean i evidaiy
uraulauazarusnluvszyne ly Usgloguly
FinUszdriule anade 4.74 sosawmnfio ilemilnny
gnnevnzaniulinGouiiniade 4.74 uaydudua
Ao madnRanssunsdsugiulnygsudaiusly
fanssu 1§ﬁm3m‘swﬁﬂﬁﬂ'“ﬁﬁmsiu fianadoiniiu

4.66

5. afiusena

1. auninwesanssuisusuuuianiie Feans
UfiRomslne Jenisnuendn fusseudnundd 5
Tunmsiweglusedud uazfianuszdnsaimnady
85.33/84.47 \flosnasRanssuTeusuuuiaien gn
fanndussraduszuu Sillemn uasianssuitaonaaos
fuuunvesyidsusaraniufnw fmsusuusounte
muﬁmuzﬁwa@%mmm neuthlunaasaiungy
#0879 aaﬂﬂgaaﬁ’wiz%m%ﬂmeaaﬁﬁmisumiﬁaug
wuuswilewada LT Seanszuaunsuszndulag [3)
uagmsdanisidoug iFesuvasFougmundnyivgves
wssgianeisssyiulssniadavasivdn lnely
Ansaeunuusniiesiuyaiangsy [4) fA1genan
80/80

2. uadugnivnanindsuainnisleianssunis
Bouzuuurniie iFesmsufiRonmslne v

a a a

=~ Y = d' = @ o
913N Fuglseufnurdn 5 lsuSeuaniesaslovionas
SeuganInewseueeldudAgysedu 0.05 11l
g & v a a ¥ ) - =
areienlunsinfanssun1siseugiuusude 4
sEAUANNANNEINMINEaNAUS Y Tauuiaula

wazaunsatluussenalyyselesuluiialszdriule

63

UszneuduidumsdnianssunisiSeusiuulvgiseud

a5 waglafndinsgnujuRnanssy JuilngiSeu

v
=~

duadugninisniniougedu dan1sdnuilunisdn
Aanssunadeugiuusndielunsfaunanuainge
nsiuarnadiniwlne [5] wagnsdanisiioug
adinmansinglaniadousuuuniiomaiiansuesty
iz‘Vi’JINﬂa;lIGT’JEJLﬂlJ (TGT) iI’JJJﬁJUSQWﬁf\]ﬂiiJJL%‘IaQﬂ’]‘J‘Mﬁ
[6] #inurnadugvinanins sundaieugninoy
58U

3. arufimelavowSouiiinenisinfanssuns
L%'augyl,wu%mﬁa FeansuftRemsing vnsnu

a a  a

a ) = < a o
1% Fudseudnwdn 5 lsuFeuaniaiaslevs lu
amsmegluseAuinniign MenMIIRNINTIUNMTTEU]
wuusauiledianuviuade viunenisideunuas uay
IAN19iT UL UBLNUTINYEAsUUAn T ndaiy
wiauly AnsAnwnanisdnfanssunsiseuglugy
SeunuiANsIaNTsugULUUTINdeINiun1g
ToweunAady Tik ToK [7] wagn1sdnnanssun1siseus

! a‘ Ve ~ Yaa a ¥
nauanseMaseusAals (awss) lnglyinsSeuguuy
sslentenaia STAD 59uUngu]vednsa oo
Wewwuinuen1suiRaunilne “dsngqe” [8] Wiln

voazunsaiuAMuinelaveiSeundnenisdn

1Y

AanssunsiseuswuuTiniisaglussaudnn

5. finfAnssuusene

VYBVBUNTEAN AT.ATUTEN A3ANTTY p}u%m’:?
TsaSsuandaiasleis 0191500057 nowany 919138
s uay wans fnsius e Frunannenssy

ANARSANY AMEWALLATANASSUANERNS UN1INY1AE

v
d

wialulagsyueaangunn 11IMAungand uue

3

o

YOUNNTOINGY TIT AL U%’UU@&LL?%U%%’&JQ uil

Mﬁmmgﬂgﬁmaugsaﬂ Qﬁ%’aﬁuamauww@mm i

6. farauauuzdmiunsiseadanely
1.asdnuilunuaniansideluuiund u 1wy

anuAn¥IdU NSANEUTUAT MEMIHAILAINTTUNT

= a A A

SHUFIPITNDU 9 LevewualuTzAULleUIEUTINT

Y

—

a o = =

U5 T deafednInwInaaunIanIsane

[l

CreTech 2025



SMART]
CREATIVIT)Y{

AUGUST;6:872025 KANTARY;BAY,HOTEL' RAYONG

2. msfnunisudnunsiiuguroniniEey wu
WA AuaRiAL Uszaunisanine1s deeneamans
HadEURINTTLILUUT e
7. 91994
[1 ] d10A9UANENTTUNITAITANYILIAYIR. (2545).
W3 U AN ANWILMIIR LA, 2542 waTuNbY
WisAnatiufl 2 (e 2545). ngayme: UTEnNEAINY
n3AA 1An.
[2]1 @737y a1uL@u waswaan ﬁ%azqiwﬁ. (2555,
AUE18U-5UAL). msﬁsuiﬁmﬁu’tuamwanayaumi
LSYULUU u-Learning. 11581538 UINIT, 23(3), 100-
107.
[3] Wsugd @3aee, vusdy adudy, WorTan 1wan
AITI. miﬁmmﬁﬁmﬁmm‘u’%‘auguwéauﬁammﬁﬂ
LT Fos nszurumsusvunivlee Sulssaudnundi 3.
MsasdenumansUyaWan. 2024 Jun 286(2):385-
94,

P NEY)

[4] 7307 \asue, 330 a1ndng, 1103 inulnumes.
msﬁ’mmaﬁaugﬂ L‘%'mt,mmL?ﬂugmwé’ﬂﬂ%’%mwm
wsughanefios sedulsenmatodasindn Tagleis
nMsaounUUTmTesmAUYaAansIL. Msansnfidie
Wnegnadsdu. 2024 Jun 21;5(1):1-3.

[5] SE?IGI’]WUS: Wiy, ATUUM m%’aqmé, A3 LONTLN.
13 AWUIAMUEINITANITTEUELNAAIN W lne 1ng
nsdafanssun1sdsuguuuiade dwiutnFeudy
UszaudnunJ9 3. 91581501503 M3N5ANWT N3,
31/18’11,6061;@85@. 2024 Dec 25;4(3):458-68.

[6] AR TaRa. maantsdamsidougadaaans
Taglan1sidousuvusandomadanisursdussmning
nquAsLnL (TGT) s2uiuyaRanssy 1309015173
dmduinioutulszonfnudi 2. nsansageans
UNITNY1FI1YA JUATAT5ITUIY. 2023 Dec
31;2(2):49-59.

(7] Anfuun Wimai’aﬁ, 3510500 NaNBLEN. HANISTR
ﬁﬁ]ﬂiiumsSauglwﬁgm%‘aummmaﬁmmﬁﬂmﬂ%‘au
sunuvsandesafunislawoundiadu Tik Tok 1
Wauinwenisyan1wisinguuesdnifsudy

Tsoudnwrdn 3/2 lsaseuansinsees. 115815

64

UYYEANERT UaAIALAART LATINGNFEUMANTAL.
2024 Jul 5;43(3):378-84.

[8] Sawasdee K. ﬂ'ﬁﬁ’mmsqmﬁ%mimmiL?aufﬂq'm
asznniougAavy (aund) Tasle3snisiFeuguuy
sauflonsimaia STAD saufunguivesaisaoesel
(Carl OFff) LA oW AU NwzA1TUfUAaunS Ine
“Sanzae” vesiniFoutulszandnwdf 3 lsuiou
LAUIUA Mahachula Academic Journal. 2024 Dec
4;11(3):195-211.

CreTech 2025



SMART]
CREATIVIT)Y

—\

§ UST 6-87,2025 KANTARY;BAY,HOTEL' RAYONG

=]

nsfnwladeidanasrandnuauisalunisyaniuidenguuasineussauussaufnun:
nsaANElsIBUTIUL LKLY
An Investigation of Factors Influencing English Speaking Ability of Primary School
Students: A Case Study of Ban Na Mueang School

25an w3t

Wanida Charee'*

Tsadeutuuniles dindrinnusiiuiinisfinwuszaufnuanauas wa 2
suandlau sunetslau Jsninanauns Ussmelne 47160
!Ban Na Mueang School, under the Office of Sakon Nakhon Primary Educational Service Area 2
Phang Khon Subdistrict, Phang Khon District, Sakon Nakhon Province, Thailand 47160

*Corresponding author Email: Charee.pookpik@gmail.com

unAnganIylng

v v
v Aao

n15738A3 sl iTngUssasAiieAnuidadefidemasonnuaiunsalunisnaniusanguwuesinisoudu
Usvoufnw lsaSeutnuuiniies Jminanauns IneldseiouisidegaUsunaludnuaenisidouuudsm ngu
o LA o A & = N = o o A4 A aw % o A '
feegee dniseutulszaudnwiln 1 8509 6 91U 97 Au 1ATellnddeusenaume wuuasuauladendwasie
ANNANNTOIUNITNANTHISINGY WazkUUUTHIUAINYENTNANIBIBING Y WAILIINWUIAATEY Jakobovits kA
Gardner & Lambert Uszidiulu 5 a1u laun JadedudiSeu duagdasu auaseunss diulsaiou waziiuy
AUANNITONULBY IABHIUNITATIVABUANNATUTA UM IMALAIAINT BT Cronbach's Alpha = 0.87 31A518%
ToyafIgadRTINTTUILAENITIATIEVANULUTUTIU (ANOVA) Han153enuin Anadevestadeniaindnanid
v o X o 9 £ = o o o N , a a P
wwiliiisumussiunadugnamenissey lnsansinseuniinsanieluyie 3.51-4.00 ddadegengalumn
Uady vasiiniSeuifiinsands < 2.00 danadesfign nan1334As19% ANOVA wandliiiuimndededaiy
Lo | Adv o w aa Y Y v A v &
LANAINNUBYNUUEIAYN19Ea6 (p < 0.05) I@EJLQW’wﬁﬁ]ﬁ]EJﬂ’mﬂSE]‘Uﬂ‘J’JLL@%P‘IEQﬁ@UW@Jﬂ’] F gn Al
wssavayuaInAseuAiIkarAjiidninadonuausalunsyaresinifeueg1aautn Nan153Teduduinng
Waninwenisyaniwginguuestniieussivuszoudny Sndudesendeanusudonnvatedienaluszau

1Y = 44' a 1% <& = 1 oA
UAAR ATBUATI LL@%I’NL’:TEJL! LW@LaiNaiqﬁLLﬁﬁﬂﬂiﬁ] ﬂ'ﬂlllﬁﬂf\] LLagiaﬂ’]fﬂ,UﬂqiﬁJﬂﬂJu@EJ'NG]@LU@\?

ARy : ANENINTOlUNITANYISINgY HiTeu AsHaeu ATauas 15aEu ANNENTIALLES

ABSTRACT

This study aimed to examine the factors influencing English speaking ability of Primary School
Students at Ban Na Mueang School. A quantitative survey research design was employed. The sample
consisted of 97 students from Grade 1 to Grade 6, selected through purposive sampling. Research
instruments included a questionnaire based on the theories of Jakobovits and Gardner & Lambert, and a
speaking ability assessment form aligned with the CEFR. The five assessed factors were learner, teacher,
family, school, and self-efficacy. Instruments were validated by three experts (I0C = 0.80-1.00) and showed

high reliability (Cronbach’s Alpha = 0.87). Data were analyzed using descriptive statistics and one-way ANOVA.
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The results revealed that students with higher academic achievement had higher mean scores in all factors,

while those with GPA < 2.00 had the lowest. ANOVA showed statistically significant differences (p < .05)

across all factors. Family and teacher factors had the highest F-values, indicating their strong influence on

students’ speaking ability. The study highlights the importance of multi-source support—particularly from

family and teachers—in developing students’ confidence, motivation, and English-speaking skills.

Keywords: English speaking ability; learner; teacher; family; school; self-efficacy
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nsaAInTIINsFBuSUUEEssAlugu (Faan1sdnnnudiemis
AfavzmMsInems AansnalulagannssuAans unIngrdemalulagsvuaanianw
Development of Creativity-based Learning activity on food decoration
Food decoration art subject Faculty of Homes Economics Technology
Rajamangala University of Technology Krungthep
(AuN3Y 2neA3 ", dytiun viseusuwn’ uazesvie 13nAvs’)
(Komkrit Chaisri®”, Nuttanun _Thawerattanon® Oratai Charoensit?)

12aguzivAlUlaBANNIUAERT InTINIaumnAlUlaT YA TN

L23Faculty of Home Economics Technology, Rajamangala University of Technology Krungthep

089-5249044 komkrit.c@mail.rmutk.ac.th

unanganIylng

o

meiuedsiiiinguazasaiiio 1) WauuasfnyisyAnsnimesianssumsaidsusuuvasassadugu
Bosnsdnnnuaseing dndatzmadnemns anzwalulafannssumans uniinerdemaluladnsusaansanm
2) L‘U‘%‘a‘uLﬁa'uNaé’uqwéwwamiL"ifaumﬂmﬂ‘gﬁam‘mmiL‘%EJu:;LLwa;NaiséLﬂugm way 3) AnwiAmuitanalaves
vgﬁauﬁﬁsiaﬁﬁmi‘iumiL’%'augvl,wuaiywaﬁﬁl,ﬂugm Uszanns fe dhAnwsziudiangnd $uld 3 avemmsuar
Tnwwns angwaluladavnssueans wninerdomeluladnuuseangamn famedouinfalznsinems
Soudl 1 Tn1sfinw 2568 $1u7u 109 AU NquaeYN A Undnwdudd 3 nau 3 $1uw 17 au Tasidendiesns
LUUi12a Ledasdlefilalunside laun wwun1sdanisdsusuuuianadguimenstou wwulssdunanu uay
wuudssifiuanuiianele wan1sidewun 1) Uisﬁm%mwmaaﬁﬁ]ﬂ'ﬁsuﬂT:?L‘%ﬂugyuwa;waiiﬁl,ﬂugm finmiy
90.25/80.33 2) wadugusmanmaiieuninmisleianssuniaisuguuuuuvansassadugu vdudsuganinou
Seueynsitddnyiisedu 0.05 Fervuuuadonauioumiiu 4.83 uaevdaSsumniu 8.33 uag 3) Avwdfiamela
yowipuiidinefnssunnFouguuuarsassadugiu oglussdunniiae fanademiiu 4.65 warandoauu

WANTFIMIAU 0.73

AdAgY : msﬁ'au'ywuaiwmiﬂLﬂugﬂu, ANSIARNLAIDINNT ,ABULAITINDIWIS

The objectives of this research were 1) to develop and study the effectiveness of Creativity-based
Learning activity Food decoration art subject Faculty of Homes Economics Technology, Rajamangala
University of Technology Krungthep 2) Compare the academic achievement from using creative learning
activities as a base, and 3) study the satisfaction of learners with creative learning activities as a base. The
population is a third-year undergraduate student majoring in Food and Nutrition, Faculty of Homes
Economics Technology, Rajamangala University of Technology Krungthep, who is registered for the
Department of Food Preparation. The sample group was 17 third-year students in Group 3. The research
tools included learning management plans, academic performance assessments, performance assessments,
and satisfaction assessments. The quantitative data was analyzed using mean, standard deviation, activity

performance (E1/E2), and paired t test. The results showed that 1) the effectiveness of Creativity-based
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Learning activity was 90.25/80.33 2) Academic achievement from the use of creative learing activities as a

basis The average score pre-test was 4.83 and 8.33 for post-test, and 3) Students’ overall satisfaction with

the Creativity-based Learning activity was at the highest level. that mean equal 4.65 and a standard deviation

equal 0.73.

Keywords : Creativity-based Learning, Food Decoration, Food Arrangement Art
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ABSTRACT

This study aims to develop and examine a production system for Robusta coffee beverages specifically
designed for athletes. The system incorporates technology and innovation through the design of a household-
scale coffee bean roaster using an induction heating system. The roaster allows for three roasting levels—light,
medium, and dark—aimed at achieving distinctive flavor, aroma, and color, while preserving the physical quality
and nutritional value of the beans to enhance athletic performance. It also aims to maintain an appropriate
caffeine content suitable for physical endurance. The experiment involved roasting 250 grams of Robusta coffee
beans at three different levels: light roast at 120°C for 35 minutes, medium roast at 130°C for 38 minutes, and
dark roast at 140°C for 40 minutes. The resulting coffee beverages were tested with a group of 10 amateur runners,
each consuming the coffee prior to running a 5-kilometer distance. Performance was evaluated based on running
time and user satisfaction. The results showed that the light roast yielded the highest performance scores, while
the medium roast received the highest satisfaction ratings.

Keywords: Robusta coffee, athletes, coffee roasting
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The Effectiveness of a Workshop for Enhancing Interactive e-Book Design Skills among
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ABSTRACT

This research aimed to investigate the outcomes of a workshop and teacher's opinions under the
Department of Learning Encouragement (DOLE), and propose guidelines for improving the workshop
designed to enhance interactive e-Book design skills. The target group consisted of 87 DOLE teachers from

five districts in Ubon Ratchathani Province. The research instruments included a workshop implementation
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plan, an interactive eBook design skills assessment rubric, and an open-ended questionnaire to collect
participants’ feedback.

The research findings revealed that the overall interactive e-Book design skills of DOLE teachers
were at a high level (X = 4.16, SD = 0.14). The highest mean score was in the aspect of content accuracy
and completeness (X=14.52, SD = 0.50), followed by structure and content sequencing (X =4.43,SD = 0.58),
and language and communication (X = 4.34, SD = 0.48), respectively.

Qualitative analysis of the open-ended responses indicated that participants had positive attitudes
toward the training process across five key themes: (1) knowledge and skills gained, (2) practical application,
(3) attitudes toward the trainers and training format, (4) confidence in using technology, and (5) challenges
in the training process. Participants reported gaining knowledge of digital media tools applicable to real-
world educational contexts, particularly designing interactive e-Books, managing instruction, and developing
educational innovations. Moreover, the trainers received high praise for their subject-matter expertise,
pedagogical clarity, and responsive support, even considering participants' diverse technological
competencies. Overall, the participants expressed high satisfaction and a strong commitment to applying

the knowledge gained in their teaching practices.

Keywords: Workshop: Interactive e-Book: Department of Learning Encouragement (DOLE)
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ABSTRACT

This research aims to create a process for integrating cultural capital into the development of cultural
entrepreneurs' potential according to local identity, with the study area being Don Kai Di Subdistrict, Samut
Sakhon Province. This research is qualitative, collecting data through interviews, participatory observation,
and focus group discussions with stakeholders in the area. The research results propose a process for
integrating cultural capital into the development of cultural entrepreneurs' potential according to local
identity in Don Kai Di Subdistrict, Samut Sakhon Province, which consists of four main steps: 1. Creating a
cultural capital map with the participation. 2. The development and enhancement of cultural capital by

utilizing knowledge from universities, alongside promoting local pride in schools. 3. Creating cultural spaces
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for entrepreneurs' products and services, and 4. Evaluation to achieve economic strength and sustainability.

This process aligns with the community-based cultural capital management approach.

Keywords: Cultural Capital, Cultural Entrepreneur, Local Identity
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ABSTRACT

This study aime to (1) examine the characteristics of pedagogical knowledge derived from theses
in Thailand and (2) analyze the developmental patterns of pedagogical knowledge presented in Thai theses
from academic years 2010 to 2019 (BE 2553-2562). The data source comprised a total of 4,370 master's and
doctoral theses in the field of Curriculum and Instruction from faculties of education and graduate schools
across Thailand, written in Thai and published within the specified academic years. Data analysis
was conducted using data mining and bibliometric analysis.

The research findings revealed that: (1) Most universities across the four institutional groups
emphasized experimental research, with teachers and students as the primary research participants.
The research often involved the design of assessments focusing primarily on learning achievement, opinions,
satisfaction, and attitudes, whereas fewer studies examined skills and competencies. Data analysis commonly
involved descriptive statistics, t-tests, and E1/E2 efficiency metrics. There was an increasing use of qualitative
approaches, such as content analysis and interpretative methods, to supplement and explain research
questions. Regarding educational innovation, learning activity design was the most frequently developed
form. (2) The four groups of universities showed knowledge development in instructional management that
was not as prominent as it should have been in research design, assessment design, data analysis design,
and educational innovation design. The main beneficiaries were still the key players in teaching and learning,
namely teachers, students, administrators, and educators. In addition, open universities and Rajabhat

universities focused on indirect beneficiaries such as communities and local areas.

Keywords: Text Mining; Bibliometric Analysis; Theses; Curriculum and Instruction.
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ABSTRACT

This research aimed to: (1) develop collaborative lesson study through a Professional Learning
Community (PLC) by integrating content from Educational Psychology and Educational Innovation courses
for designing and creating innovative learning media in Home Economics; (2) study the ability of Home
Economics Education students to apply theories of educational psychology and educational innovation in

designing and developing innovative learning media; and (3) examine the students’ satisfaction toward the
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use of collaborative lesson study through PLC in enhancing their ability to apply theory to practice in creating
innovative learning media in Home Economics. The target group consisted of 28 third-year Home Economics
Education students, Faculty of Home Economics Technology, Rajamangala University of Technology
Krungthep, enrolled in the second semester of the 2024 academic year. Research instruments included a
behavioral observation form, an innovation quality assessment form, and a satisfaction questionnaire. Data
were analyzed using mean and standard deviation. The results showed that: (1) the collaborative lesson
study through PLC enabled instructors to design learner-centered instruction, and students developed a
clearer understanding of how to apply educational theories to practice, resulting in the creation of innovative
learning media aligned with real-life learning contexts; (2) the students were able to appropriately apply
theories from educational psychology and innovation in designing and producing diverse forms of learning
media, with the overall quality rated at a very good level (M = 4.22,SD = 0.26), which was significantly
higher than the predetermined criterion (4.00) at the .05 level of statistical significance; and (3) the students
expressed a very high level of satisfaction toward the use of collaborative lesson study through PLC in
enhancing their ability to apply theory to practice in developing innovative leaming media (M = 4.55, SD = 0.55).

Keywords: Lesson Study Professional Learning Community (PLC) Learning Media
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ABSTRACT

The objectives of this research are 1) to study the level of burnout syndrome of Organization
Officers of The Permanent Secretary, Ministry of Culture. 2) to investigate the difference of burnout syndrome
according to related factors. 3) to study the relationship between job motivation and burnout syndrome.
Data were collected by using questionnaire. Sample of the population were 349. Statistics employed
for data analysis were percentage, means, standard deviation, t-test, One-way ANOVA of variance, Pearson’s
Product Moment Correlation Coeffcient. The level of statistical significance was set at 0.05

The result of the research found that the level of burnout syndrome was low. The difference in
marital status, affiliated department, and period of employment caused difference in the level of burnout

syndrome. The difference in sex, age, education level, work position, income, and family burden did not
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cause any difference in the level of burnout syndrome. Job motivation had a negative relationship with the

burnout syndrome. The level of statistical significance was set at 0.05 (r = -.419)

Keywords: Burnout, Job motivation, Officers of The Permanent Secretary
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ABSTRACT

This research aimed to study the awareness of self-protection from shooting incidents among
secondary school students in Thailand. The population was 4,273,470 secondary school students in Thailand
in the 2024 academic year. The sample consisted of 447 secondary school students in Thailand by
convenience sampling. The instrument used was an online assessment. The statistics used for analysis were
frequency, percentage, mean, standard deviation, independent t-test, and analysis of variance. The results
of the research found that 1) in the 2024-2025 academic year, most schools did not have shooting incident
response drills, with 375 students, accounting for 83.89 percent. 2) The overall awareness scores of self-

protection from shooting incidents among secondary school students in Thailand were at a good level with
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a mean of 3.83 and a standard deviation of 0.67. When considering each aspect, it was found that the

measures to prevent invasions/shooting incidents of educational institutions were at a moderate level with

a mean of 3.50 and a standard deviation of 0.94, and the behavior of students in the event of

invasions/shooting incidents. It is at a good level with a mean of 4.05 and a standard deviation of 0.70. 3)

For the comparison of awareness of self-protection from shooting incidents among secondary school

students in Thailand, it was found that schools under local administrative organizations had the highest

awareness scores, and schools that practiced shooting incident response in the academic year 2024 - 2025

were significantly higher than schools that did not practice at a score of 0.05.

Keyword : Mass shooting, Secondary school
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Wireless Intravenous Drip Monitoring System
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ABSTRACT

This research aims to study, design, and develop a wireless intravenous (1V) fluid status monitoring
system, with a focus on displaying the status of IV fluid administration for inpatients in hospital wards. The
proposed system transmits and receives data wirelessly through a sensor that detects IV fluid droplets using
the Wi-Fi WeMos D1 ESP8266 microcontroller module. The IV fluid status is displayed at the nursing station
on a monitor using a program developed in Microsoft Visual Studio. The system supports a maximum
transmission range of 350 meters in open areas via Wi-Fi and up to 30 meters in enclosed environments.
The system indicates two status conditions: a normal status, represented by a green indicator, and an
abnormal status, represented by a red indicator such as when the IV fluid is depleted, not flowing, or
contains air bubbles in the IV line. Experimental results demonstrated that the system accurately and
reliably alerts nurses or relevant personnel of abnormal IV conditions. This contributes to enhanced patient
safety and reduces the burden on nursing staff in manually inspecting IV fluid bags.

Keywords: Wireless monitoring system, intravenous therapy, patient safety, real-time alert
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ABSTRACT

This research aimed to design and developed a dust extraction interface for wood planers to
increase airflow and reduce PM,s and PM;, particulate matter. The study began by analyzing an existing
wood planer at a case study facility, focusing on the original dust port's material, which exhibited damage
and allowed PM, s and PM;, leakage. Following this initial analysis, an eco-design prototype was developed,
featuring a redesigned silo suction pipe with an optimal J-curve shape and a 55-degree radius. This new
design achieved an average dust extraction of 10.10 grams with an average airflow velocity of 42.2 m/s. Post-
improvement results showed a significant 83.10% reduction in the optimal airflow velocity. PM, 5 levels
decreased from 79 pg/m3 to 56 pg/ms3, improving the average Air Quality Index (AQI) from "unhealthy" to
"good." Similarly, PM;, levels dropped from 318 pg/m3 to 165 pg/m3, shifting the average AQI from
"hazardous" to "unhealthy". These findings align with the research objectives for the design and construction
of the dust extraction interface for wood planers, demonstrating its practical applicability within the case

study facility.

Keywords: Particulate matter PM, s PM,, Dust Collection Interface Wood Planers Silo duct
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nnUszadIlofnudvBnaveswiumisiesszuigenna (Vent) Tumnlilasimiifsenisnszae
amufeuesomnslusswiunsgu swidedliismsifedmouiaauuuhasndaiauieodnwsunuumunis
H958U1801N1A 3 JULUU LAl Model A (8eM1891A11813-11990nA114UL), Model B (F933n19i191uuu-
N1488NA1UAN) WAz Model C (Fn191d1-nseaniunssdunsiny) laglalusunsy COMSOL Multiphysics 6.1
Tunsas19uuudnasin1snareseINIALaZNITEBMAIIN DU HANITITENUIIMILNLITDITEUIBRINATNaRDNTS
nszaeaueuegiituddy Tnowmlulasaniidvessyuisernadiuuy (Model A) Tinisnszaneanuseud
ﬂﬁ’uauamﬂﬁqﬂ Turauefivesszurgarniadiudng Model C L‘fJugﬂLLUUﬁﬁmmLLmﬂViNuﬂﬂﬁqmﬁm%’Ummﬂ Tvina
nsnszataueudliaiianouniign wiiinisgadundanululasnnaigluemsszadtofuluynluuy
\etanifadedumuninemsuazinandu win1siiassnisinaveserniduar ALt uwansldiiuauwanse

o W °

Faiau lnglanzaumngiiveseinianislumilulasim nuideilvteyadidyd msunisiauinisesniuum,

Tulasnnlasiusgans nmlunisianusounavu

Adnagy : wilulasiav, N1snszateanuey, FoessuteeInd, n1saemanusey, Ussansainnisineu

ABSTRACT

This research aims to investigate the influence of vent placement in microwave ovens on the
temperature distribution of food during heating. The study employs an experimental approach combined
with numerical simulation to examine three vent placement configurations: Model A (bottom inlet-top
outlet), Model B (top inlet-bottom outlet), and Model C (opposite inlet-outlet). COMSOL Multiphysics 6.1
software was used to create models for airflow and heat transfer within the microwave oven. The results

indicate that vent placement significantly affects heat distribution. Microwave ovens with top vent
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placement (Model A) provide the most uniform heat distribution, while side vent placement (Model C)

shows greater differences for air temperature result in the least uniform heat distribution. Although

microwave energy absorption within the food appeared similar across all configurations due to small food

size and short heating time, simulations of airflow and pressure revealed clear differences, particularly in

the air temperature inside the oven. This research provides crucial information for improving the design of

microwave ovens for better heating efficiency

Keywords: Microwave oven, Heat distribution, Vent, Heat transfer, Performance
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3. NAN1IVIAADIAZBAUIIENA
3.1 M39AUANNTAULALNITNTTABUNN

UM 4 wans (n) Msgaduauoulag (1) N3
nszegungdlunsagiunianiglueimisuagion
lulpsianl TnaidSeuiisuseninegsuundvesssuiy
91n1AluAIUMe1S 9 na1ABeIMIsATUNIE ATy
wasululasvuaziudsuduninuiou angunuing

& A aa 9 1% 1%
WASWARIN UV 7 A1 adunasaululasianuda
wWasudupnuSougean uazduiiuuanaiufiidaiy
Fougn 1ANULANAIYBIRUNYININTENINRAsINY
91991l mMIsUdUSowAulY suziusdududy
Tngnmdrassmsgadundanulilasinaigluemisi
alumlulasinis 4 wuu danvazlianeiu mee
= a = ~ 1%

Aaululasnfivassesnuianuuniasouiainuidy
warAMudmdouduynIULuy wagdesszutgeiniall

< - = S 9] =
undnunllelIeuifisuiuanuenandululasim
(12.2 9u.) pdululasnnldaunsavgresnitugeadng

=% .:4' = v Y

wianfilel n1snszangadunelumedeiunnviuy
nsgadundsnuduegiunuaudiveems (Usunm
11, infe, W1m1a) Snisemsiivunadnuazegfiumia
a (% o v 2 !
Werduynuwuy viliduanuuendislunisnszany
gaunnil uidnwurnsgadunasudrsaieiy

JUN 5 uanansivfisunuasgumnginiunaives

Y 9

9115UsELNe19 9 Tuanlulasian (1 kw, 2.45 GHz)

v
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74 4 ULV (n) Steamed chicken (LAF9) wuiamn

sunuuiingdnssumiloudy Tasgamagfiududu
w3931 0°C fiv ~38°C Tu 60 Fudl warliaau
uansng iesanlafediarudugs mssemevesig
AIUANEUNYI (V) Steamed rice (i) fingdnssu
Adelnils gumgiiiiududaduann 0°C fe ~65°C uay
lafimnuunnsinaseninegduuy udaungianinla
\osandgadundanululasimldding (a) Arrin

% a o o A

oven (@1n1AtULAN) TUadwnNANa1fuAD No-vent:

o
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3 t4
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Steamed chicken (1 kW, 2.45 GHz)

No-vent

0 1 1 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50 55 60
Time [s]
(n)
100 Steamed rice (1 kW, 2.45 GHz)
6‘80 No-vent

0 1 1 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50 55 60
Time [s]
()
Air in oven(1 kW, 2.45 GHz)
40 No-vent
------- Model A
30 Model B

Temperature [oC]
[\
S

10
0 1 1 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50 55 60
Time [s]
(A)

UM 5 MsAguniasgumgiinuianvesens

UssLaneng 9

3.2 jUuuunslnauazanufiuvesenia

gﬂﬁ 6 LanIN1591aed 2 Ussan @e (n) nslva
9948117 (Air Flow) wag (¥) A2 (Pressure) Tuim
Lulasinl nandsluianlulasion Weeiniafeuas
VILAIATATINTIRY InFUNUIINSTE] No-vent (L4
¥9353U18) JURUUNsIvanuuTa Lifnnsuaniudeu
pIAfuAIBuen e1nATouazauLazigails du
Model A, B, C idufunsusingdu uansnislvaves
anaseu dnislualuntglunaznisssuigeang

neuen lay Model A dAusiugagn 0.21-0.22 Pa

Model A

(n)

Model B

Model C
(v)
JUN 6 N1591apen1slnaveteINAkazA LT U ey

wbalasian

ugiarArAusunIly Cavity 93dlA1ULANGI

v sa‘ < v

Augaantosluyg 0.21-0.22 Pa wAA1Aanaad

o

Toadgludanamanivediva Tnstaniglussuud
ABIN1TAIUANNITENEIMAINToURE il UTEANS AN
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udwdnlifln Austevesusaiy (AP) wiisadnies
AUNS0dINARDENIINTT IMaveIe1ne (Airflow rate)
Fadutlasendnd fvunnisszureleth nsnszane

9auMNi uazn13anYATeu (Hot spot) neluszuu lu
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Famenn anuduiigeiuenatsdiamsaraumesleth
vionslvaiigninvin Fedamalsiinaruliasiiaue
Tunsanewmanuseu (Thermal non-uniformity)
YONAING AMUUANANIYDILSIFUSINE 2
FuWusAvUsedns nnwueesesuululIvoIna 191U
(Energy efficiency) na1fe wn Airflow n1elu Cavity
laiigenensoldmungau onavilissuudeddnasau
wndulunisadaannzanudouiideanis failug
msauddemdanulaglisniu uarludinisesnuuy

AN53LASIENANANUAUBE19AELR Bnd 98 lini vy

a1u1saUsziuUTEANSANUeIIUNSe Cavity ¥soYes

v
o

srUgINAlAREMINENNE WY ieduaSuTenIs
Usgndandanuuazanuadanevesgunnddudu

UadgdAnysionun U INdnd U LagALAUIELT

AMUSDU (Thermal comfort)

[
LYY <

AatluRzfinitnseanuuUYedTyUIeTILIN AN
Fefoaiansanannasendng Useansamniseu uag

mstuaieuanANLNgaELs Y

3.3 mylAnginnuaiiae

a997l 4 uansnsiiagideilauaiaue
vosgamnfiluudazgunuuidvosszuiseinialy
funeang 9 dmsulais nudlueatanualiug
TndiAssiunsd No-vent (Lifldoaszuns) Anuuaneig
vosgnngdl (T,, CV) egluszduilndifssiu dw TUI

(0.62) wansaual ANV NlUTEAUA dmsy

a

T1911s nudngungfiledsgeninlideuszana 30°C

AMUAULUTYRIgUnnd (CV) 49071 wanadninag

nsza19gunninnndn ud TUI d1n77 (0.39-0.40)

wansiheuaianesnilads feduisanansoagdle

91 Model A, B, C iuszaniamlnaifesiunsal No-

vent (ldfifesszue) Tnedinnuwnndnaiisndniioslu
e

NNMNSEResTIATIET Faudhlueamariannsald

& A av v 1 a a a
Jumadenlunsmuaneumgiildegrediuszansam

a

M19199 4 IATIERATIANUAINALDVD QNN

U

No-vent | Model A | Model B Model C
Steamed chicken

T, 13.83 13.73 13.94 13.94
Tavg 36.50 36.48 36.53 36.54
Tax | 10074 100.43 100.61 100.65
Tnin 13.40 13.51 12.54 13.20
TUI 0.62 0.62 0.62 0.62
cv 37.89 37.64 38.16 38.15
TDI 2.39 2.38 241 2.39

Steamed rice

T, 40.63 40.42 40.75 40.61
Tavg 66.86 66.84 66.88 66.88
Tnax 220.21 219.25 215.21 220.10
Tnin 14.54 14.85 14.36 14.10
TUI 0.39 0.40 0.39 0.39
cv 60.77 60.47 60.93 60.72
TDI 3.08 3.06 3.00 3.08

3.4 MINAFBUANNAZIUAILAITN9EDR
AT 5 LARINANITIAADUANNAFIUNANTT
$ravaudargunuLTiitesszuIsenaludumtasiig 4
AugUuuulifvesszuiseinia 1ag3s t-Test: Paired
Two Sample for Means Imsﬁ‘ﬁ’auﬂaﬁug’m il
- WiIegne: 61 ﬂ%ﬂiuLLsiazﬂa;m
- Pearson Correlation: 1.000 LaAANUEUAUS
wuugaysel
- Hypothesized Mean Difference: 0 (au1Agu
Mhifinnuunnmng
JERIRTPRE
dmsulnie
- TuwawmuaudnsUszansamiuansneein
el No-vent (lifivessyune) egredivudiyy
- Model A Ltammml,msmmnﬁqﬂ
dmsudnia
- Model B uag C fUszandnmeniingd No-
vent (lifldosszune) agredalau

- 98 A BAAIANULANFANERENTOY
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NANIIANWILENII1UTEANS AnvealuLea
wana9iulUaIuUsEANeIMIS AITHITUIUTUUS
Tunaldiinunsaunvwn azUselano1nisii o9 be

'
a a

UseanSnmnanan

q

A15199 5 t-Test: Paired Two Sample for Means

(n) Steamed chicken

Model Model Model No-

Steamed chicken A B C Vent
Mean 22.18 22.17 22.18 22.17
Variance 72.58 72.49 72.56 72.35
Observations 61 61 61 61
Pearson Correlation 1.000 1.000 1.000
Hypothesized Mean 0 0 0
Difference
df 60 60 60
t Stat 5.948 2.396 3.242
P(T<=t) one-tail 0.000 0.010 0.001
t Critical one-tail 1.671 1.671 1.671
P(T<=t) two-tail 0.000 0.020 0.002
t Critical two-tail 2.000 2.000 2.000

(v) Steamed rice

Model Model Model No-

Steamed rice A B C Vent

Mean 37.29 37.28 37.28 37.28
Variance 308.49  308.61  308.45  308.26
Observations 61 61 61 61
Pearson Correlation 1.000 1.000 1.000
Hypothesized Mean 0 0 0
Difference

df 60 60 60

t Stat 1.961 -4.735 -4.118

P(T<=t) one-tail 0.027 0.000 0.000

t Critical one-tail 1.671 1.671 1.671

P(T<=t) two-tail 0.055 0.000 0.000

t Critical two-tail 2.000 2.000 2.000
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(Cu-Ni30-Cr2) Tunszurunseusou

Study of microstructure and mechanical properties of copper-nickel-chromium alloy

(Cu-Ni30-Cr2) in annealing process

afvf wausugng', atualy Sudu

q
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L 2* program in Industrial Engineering, Faculty of Industry and Technology,
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unAnge

Tavznannouns-inifa-lasdon (CuN30-Cr2) iluagiignimunduiieseaiuarudosnisves
gnavnssuiidedliianiiumusionisianieu Tnslamzegadduanmnadenmmeia uiioshelasiairauuy
wulasd uaznginssuszwinansudeivesiandailugnuantfueulelensed *'J’acqﬁuﬁqLﬁuqﬂaﬁﬂiumzmumi
Juguuarnsnssvaunsnduis lumsdned §idedaruaulafiasiiauenssuiunisouselunsmaaeadiels
nsimginssulasiainqamauarauifdinavesTaniuiuianfiiunssuunseuseu Tagldgumniiaci 500
psAngaldoa 1Wuna 3 42lus Gamanisneasanuiinislinszuiuniseudou Tusulassaiegania wui
N3EUILNT annealing twins fifldutiafiunrumisivesian lusueuudsgegn 186 HV agulédnnsuds
As-cast + Annealing LWunszurunisfumnzauiignlunismaaevvesauided wmnzdmiunsssgndldly
9RENMNTTUTTIANLABINTFINIUATAMUINY 15U gRAMNTIUNAINY LATERANMNTTUNINELA

AEARY: NTLUIUNNTOUBDY, LATsainegania, audadnag

ABSTRACT

Copper-nickel-chromium alloy (Cu-Ni30-Cr2) is a material developed to meet the needs of industries
that require corrosion-resistant materials, especially in marine environments. However, due to its dendritic
structure and the behavior during the hardening of the material, which leads to anisotropy, this material is
an obstacle in the forming and machining processes. In this study, the researcher is interested in presenting
an annealing process in an experiment to know the microstructural behavior and mechanical properties of
the original material and the annealing material using a constant temperature of 500 °C for 3 hours. The
experimental results show that using the annealing process, in terms of microstructure, the annealing twins
process helps to increase the toughness of the material. In terms of the maximum hardness of 186 HV, it
can be concluded that the As-cast + Annealing process is the most suitable process for testing in this
research. It is suitable for applications in industries with high demands on durability, such as the energy

industry and the marine industry.

Keywords: Annealing process, microstructure, mechanical properties
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1. Ui

lavignaunoiuns-dniia-lasilleu (Cu-Ni30-
Cr2) Lﬂui’aﬂﬁgﬂﬁmmﬁ'ﬁuLﬁaiaa%“UﬂmmT'eNﬂﬁmaq
gaamnssufidelifaniinuniudenisinniou
Tnslanigedrabeluaninuindounianzia dae
aaaudAflaaduludiuauudiusiguazaig
Fumusiomsinnsevlutmeia YagiFegmiiluldly
VAINVAIERAAIINTTUNITVUEIN VLA baTNITHEN
gunsalidpsnsAIMUMUADaN IEL IR TITULTS
W vieAouLAugRTUWSaLRUNELa [1]) lavenay
noauna-inifia-lasidon iWulanswaniiimunduain
Tanznaunosuns-dniia Fals1ameuas-dnidardu
drunaundnuazisinlaniloudussduszneuiiisidy
WietfiuAnaudauss anumien wazanufunus
fanseuvestmeia lassadreganiaveslanzuay
nouwns-dnifa-lasidew [2] Tlassadrwvunulasd
(dendrite) flawannsalunmstugush nasdndudau
TUgAAIMNTTUNIMELATIGNTIARIBNTTUIUNITULN
Fuils (Machining) dwalvidunulunisuangauaziives
Ay fengAnssuszninnisudeiivesiandainllg
auaudiueulelensod (Anisotropic) Tunuiedia
aauauiRvosTanfiunnssiululuusazfiama [3] ns
AinuaulelevseTiorademasionistugulany uasiie
founnies 1wy sesunnin iesesdnuiald uenaini
nsuendveslanzvunadnluserinsnisuden dadu
nsnsznefiliminauevessiglangraulussiuiay
lasét vhliAnUTuitdsdeuularsnguanmIvad
vouilolavefloifush sosumnannsouninsyatesinu
vinaforadennanuliashiaueludetan [ 91
Hamdsnandunineanuiragddlianmunsoily
Uszgndlflunumaimnssuiivarnyangld uazaui
fan1sAukdansudng 9nnsAnwuiTenes
lavgnauvownd-inia-tasiden wuimainianly
annzdetugy (Ascast) Tnssai1aganiauuuinulad
annsnuuugsliiduidedetu (Homogenization)
IFnTusenszuiuniseusey (Annealing) (5] Fudy
nszvaumsnilafildduanudonlunisusuyseanda
Banalddtu §3deTedaruanlafiazdnaus
nszuIunseuseulumidei

dmunAdeildinlavenaumouns-fnda-
Tasdley (Cu-Ni30-Cr2) nanlagldnszurunisvasly
wlfiains 18y aunnsgiunisdesiuvesansiy
911903 (Defence Standart 02-824 (NES 824 Lo
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JunsAnvnfsadunginssulaseadieganialu
NsTUIUNITEUSEU Tazdanasionisildsuuladues
anuudaazinsulassaisesian teidussdanusly
mMsiRNTEUILMIUTUURAuaNTREInaT I
soly

2. Yaqlanenaunasuas-inifa-lasilieu (Cu-Ni-Cr)

aulaanlansnaunssuas-inifa-lasilioy
(Cu-Ni30-Cr2) nanmuu1R 3§ 1UN5Y0NUYBIaNT1Y
918419n3 Defence Standart 02-824 (NES 824) [6] W@
Tagldnszurunsuaolund AN ele7 @unaunig
Wil Pumsed 1

ELEMENT Percent by Weight
Not less Not more
then then

Nickel 29.0 32.0
Chromium 1.6 2.0
Iron 0.5 1.0
Manganese 0.5 1.0
Silicone 0.2 0.40
Zirconium 0.05 0.15
Titanium 0.03 0.15
Copper REMAINEDER
IMPURITIES
Lead - 0.005
Phosphorus - 0.005
Sulphur - 0.001
Carbon - 0.005
Cobalt - 0.020
Boron - 0.001
Total - 0.070
| IMPURITIES

M31efl 1 uansdunauaaiivesian

ﬁmwauﬁﬁwﬁmwé’ﬂﬁa No3uAs (Copper) 3¢
Hosnsianseuaintiuazlotild nsianseuluanin
amalunzia ansadestuiinde, lavenauvosuas
avafausiuiiduuuiiuinvesanuasidutag v
testunisinnseu dniia (Nickel) Hanwuzudaiay
wileadianisin i fivianzay (25% veiMounq)
warn1sthauiou TAnununiuasdenisinniouly
Fuussornianardumiunsa Tasidey (Chromium)
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Jussduszneuiivililavenan Cu-Ni aunsatiediia
Auudusaznsiununisinnseuresimea
KaLNSHAWNTYDIDILTe

NAADULIIAY (True stress-strain) MU
11M351U ASTM 208-14 Fusuaua 12.770 dadluns
AnumA1 0.2 Yield Strength Wan1sMA#eU Elongation
20.01%, Modulus (E-modulus) 125.483 Gpa, Yield
Strength 322.766 Mpa, Ultimate Tensile Strength
503.977 Mpa [7]

0 '

0.05 0.10 0.15 0.20
True strain (mm/mm)

U 1 uanssansnnaouLssRsTanAy As-cast

lassasisganinvaslavenay Cu-Ni-Cr ilaseasna
Fufmbuuvuinulagd dendrite) wandluzudl 2 vz
Aatulunszuauniande Weiinnaidudalumed
Tanzudsi eznoauvaslanzmesunsaziiuiufinou
esnigamaaudigendt eduiluaduitarldwan
asuafiudedunaeglivioonluvinamdn fufude
lanzudednunasualiuazunsiuiiiuegusiuvey
AU (Grain Boundary)

UM 2 uanslassasraanaiislavenas Cu-Ni-Cr

3. 3N15MAAR9
3.1 N159BNLUUYNAABINTLUIUNITBU DU

Tda LAY (As-cast) LLammugﬂﬁ 3 1fievinng
NAABINTZUIUNITOUDOU (Annealing) Tnadaaanly
TUsunsuvoaa KS 80 gaumgiiasil 500 serwalTya
LLammmgﬂﬁ 4 (n) WeU KS 80 (1) Sunoumsouseu
Qquﬁmﬁ 500°C anlunsey 3 Falus
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udeu 3 $alu

quugiaei 500 sameadun
A
A
\
A}
A}

gl (peAnwadua)

N

P PR
LBudaiigmMiines 'y

i (dalug)

(n) (@)

a

U 4 (n) 11U KS 80 (V) Tunaun1seusaugungl
AR 500°C Liatun1seu 3 Falug

&991n1n191Aa89IN 150 UB D ULATINA DY
MnsAnwandfvesdan thiunuuyhmsnmaey
Tassadsgania lngvinsdndunudonseamse
1h 3eawae il 180, 200, 400, 600, 800, 1,000 uaz
1,200 Funougattrgvesnisdnuiuiinagldnses gl
yu1n 0.01 luaseu TavudrdnuatniielilFiqdi
awiun udnilufansa 1% Fe C13 1:1 HCL uazthndy
w0919 Manfansauszanas 10-15 Jundl el
Funuudiagnsndevdienmlasiaiiegania fae
ndo39anssAy LEICA DM2500 M waud HP PLAN EPI
LLammmgUﬁ 5

¥ L4

Uil 5 NaDI9anIIAU LEICA DM2500 M

v

feantuthdunu ey sade UL sie
L399 Micro Vickers Hardness Tester ju HMV-G31S
ENG 230V th53n@ 0.2 HV (1.961 N) 4U1AUDI%INA
0.043 fiadluns wanamugUTl 6 sunsiigananagey
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' < o a '

AIANUUWTITIUIU 3 90 UARIINNFUT 7 UagniA1AIY
< d'

wUalaeLRiey

JUT 7 dumisganavadeuaIn i

U7 6 \pSomadeuAuLTa Micro Vickers Hardness

Tester

4. HANIVIAFAUNTFUIUNITBUGDU
4.1 WiguieulasaaiganIAnaINszuIUN1TaUSaY

As-Cast + Annealing

(N) kAAILATIATINIANIAMRIVEE 5X

As-Cast + Annealing

@) wanslAseEsIeganIAMGIvene 10x

UM 8 uansnisiSeuiisulaseasnegania () lassainqaniamavens 5x @) laswinganiamdavens 10x

aguSeuiiiulassadniganinvesianlanenay As-Cast way As-Cast + Annealing lngfiansaunltundvassinuoe
LNTU NTHENAITBISIA AUN kazlasaianialae Ty
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Y anwoue G N1SUENAIYY fst U8R
GHRRET) ; AN . N
13U GLRGHD 579) Tawadu LSRN
lassaing
. i GN i o
As-Cast wnsulvg A 6N Y #in ENINGEY
(micro/macro) v
finnsou
. 1 twin, vau
As-Cast + nsulngy anag
. 2 s o dunang ‘. anas anad | INTU Azen
Annealing | Yuidniey \antiey P
U

1 <
4.2 Han1INAHIUVAIAIMULLYY

niamausdawuululasinnes (HV)
195
190

185

191 191
182
180 179
176 176

175

i
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1 2 3

W Ascast W Ascast+Annealing

(HV)
=

3

186
179 |

Anody

JUT 9 nalanauudauululasinnes (HY)

nslarrnuudanuululasinnes (HV)
Rlaily As-cast As-cast + Annealing
1 176 191
2 182 191
3 179 176
Aady 179 186

A15199 2 nslAAnuLdsuulalasInnes (HV)

wsanA 0.2 HV (1.961 N) vuinvesiing 0.043 fadiins
wardeasuiBiingizsinuin As-Cast Ssdimnuudaingn
nlassairvaulasdiaggngu As-Cast + Annealing
udendn As-Cast azvioufanavesniseuseuiitiousy
lA59ai199anA

5. a3
5.1 ayUnalaseasnegania

As-Cast Iassasranulasdnenu 35 nyuuas
ﬂ’liLLEJm?f’J‘Ua\iﬁ’IQQQ As-Cast + Annealing: LA 5 U
AUNNTVY, AUNTUAAAY, 3115 1A annealing twins
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5.2 a3UnaA1AULTe Vickers Hardness (HV)

anwauzdan AL (HV)
As-Cast 179
As-Cast + Annealing 186

nsAnwiijaudunisiinseiuazdieudo
HATDINTEUIUNITNINAKAZAINSOU Laln n1Tnde
(As-Cast), N199U89U (Annealing) sioanUALdenatas
Tassadraqaniaveslanenan Cu-Ni30-Cr2 laUseiiiu
Anumgadlunislidnuly gpamnssy nan1snaaes
7N AULTe (Hardness) 989 As-Cast + Annealing &
Yoagudrdysail n35u3% As-Cast + Annealing 13w
madoniirluniswannlavguan Cu Ni30-Cr2 dmiu
TH1u939 wngdwsunisussandldlu anamnssy
WA UAEAAIMNTIUNWNELR

JaLduBLU

Forauauuziiensiauilueuan
1. MISANBINATRINTISITMRSANN 9 Tun1seuseau LU
sumpinazszozian ielils autRidanaiivnzas
o
2. wugi lFAnwufinduludiy autfidaiudn
(fatigue) WAE AUAIUNIUNITAN NTOULUULANIZNS
dionsldaulussaven
3. adndannsalfidunumdunisuuusstandu 4
feglungulavenauveuas dnifa-lasiloy

6. NARNTIUUIZNA

YevaUANTiNIUeINTERUIAmTIT YT
d3alddeRuenani fiseveveuna uieniniou
23 Jeniruud iiaglun1s3de wazarvimingsy
9AAMINNT ANTERAMNITHLATIALLLAE U Ingndy
weluladsvausnadaiu Ineunanauns Alviaam

auAswitunsiiinsosdie anuillunside
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(Development of Drying Ginger using loT Technology)

algiind waunes!, dusiug Useniseus’, afiu waysal', Fana asda’, ayda R, drisel lyesedmil!
Nuttakit Saenthong, Chaiphan Prakaraphan, Suthin Pholboorn, Chittapol Kongsila, Danuchit Piwdam,

Buaworn Chaitongrat'*

LanumMinimnssuiueuiLar ssuusnludh Anzmaluladuazimnssumans iniviendesvdignvenssil Ussmelneg
Department of Mechatronics and Robotics, Faculty of Technology and Engineering, Udon Thani Rajabhat University, Thailand
* Corresponding Author. Email: buaworn@udru.ac.th Tel: 0892280916

unanganIylng

NuATet thiauensaddeuuriuasfanszuumunugamgsaluiismiunisldnelulaiumedide
yosasINds (IoT) iiomuaueumnddnlui@ Aanudoyanungf uasanuduaeludouuiuuuonulat feg
fanfiiwmaaou Ao JedsdnuTuEusi 83% w.b (Anudulen) fammun 1-2 wuRiuns nisvnaesiduaig
Fouwks uu1m AIUNT19 0.61 x AT 0.85 x AINGY 1.14 LAT 0358 UIBANTY 107U 5 909 Truftudl
spUIBALT Y 24.50 asaguiiuns Msvheuresssuuldvssyndldlulasnoalnsaians NodeMCU ESP32
iledeuseisumeiuardumedidn lnsszuuaunsamuaugamgiioslaiilagld Blynk App. uazfanmdeyauuy
poulati1u Google sheet uay Blynk App. RANISVIAGDINUIN %ﬂﬁaué’wﬁauLLﬁﬂ%’izsmaﬂunﬁauﬁaaﬂd'}mi

AINULARSTINYIR 2 W1 uazanunsafinmunaziivdeyauuuesulainiu Google sheet Lugudayaliinumsns

oy
a =

lusulsazidiladnuarngAnssunseuwisvemanduanlang

AR 1 HRULIY, SEUU IoT, U

ABSTRACT

This research presents the development of a drying cabinet and an automatic temperature control
system integrated with Internet of Things (loT) technology. The system enables automatic temperature

regulation, real-time monitoring of temperature and humidity inside the drying cabinet via online platforms.

Ginger, with an initial moisture content of 83% w.b. (wet basis) and a thickness of 1-2 centimeters, was used
as the test material. The drying cabinet developed by the researchers had dimensions of 0.61 m (width) x
0.85 m (length) x 1.14 m (height) and was equipped with five moisture exhaust vents, totaling a ventilation
area of 24.54 square centimeters. The system utilized a NodeMCU ESP32 microcontroller to connect sensors
and enable internet communication. The temperature could be controlled online using the Blynk app, and
data could be monitored in real-time via both Google Sheets and the Blynk app. Experimental results
showed that the drying time for ginger using the cabinet was half that of traditional sun-drying. Furthermore,
the ability to monitor and store data online through Google Sheets provides a valuable database for farmers,

helping them better understand and improve the drying behavior of agricultural products.

Keywords: Dyer chamber, Internet of Things (IoT) system, Ginger
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2. 789 gunsal uarIsn1Inaaas
b4 v 4
2.1. nMsvanuuuLaza19dauie

Tassafagounsis € sffauin 061 x 085 x 1.14
RS (39 x 877 x 89) Thannuiumangudnzduwuuntiag
Andarneaumilowti waslivesszurmuiu S 5 des
seuemmy safuiidmsusseeTy 24.50 e
LWUALUAT §oUL IUTEnaun 18815 AkaT LA un
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U 367 ﬁqﬁms‘%nﬁ'@i’umu'm'wﬁlm'wﬁ’umaium:
uonantl melugiinaugnennia 4 ¢ 308 uas Bames
Tolumsaseusou uaziewauSoudigdouua aein

auARINA (FauanagU 1)

5\ A\ \ ‘\ \ Ari outlet
_ N —— (@ = 0.25 mm)
I < DHT sensor 1
4— Control box

< DHT sensor 2

] Tray

DHT sensor 3

"

—
A

Electrical heater
4fan (12V)

A A

Ariinlet

A

FUN 1 W wuanalas e 1Ua I B ULAS

2.2. STUUMTINUYDIG DU

=

N15Y191UYBITLUUR BULK T8 ludd Tg
Usenoun e ESP32 dmsuusvananataya lneagsua

v

gampfinnwuiwes DHT22 wazilogamgiifnninading
13 (55 0) dannsloisiad UaviSetnunanrnuSeumudiiy
(ﬁ'ﬂLLamgiJﬁ 2) wenanil iTinseenuuu Blynk App. e
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AT uding asgniunuasiansrauuuoulaily
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Won sawansluauns (1) [7]

w—d
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w

e M, @ Wesi@udnnuduunsgiuden
a4 T o oA v -1
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d #e dwiinTanuis (ke)
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3.4AN1TNAADILALIAUTIUNA

3.1 nedausTUUAUANgUU)Tuazn1sAnnudaya

meTudauuislaglifiva

M13199 1 WEAINANTTAADUAIUANYUUANT 45
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Y
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wazANTuenduresia 3 f aeludeugniiun
A a v o2
wagkarkandlun1sei 1. Han1snaaeukandliiuI
N1505¥188 U AN AW sanaiulug ouday
Al aNBUAZ TFUUANITIAIUANNAN ARLTIA VLR
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uungiifinely Aiiiale
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muRugamginiseuwisldaitate uazasinasnian
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--®-- Open-air sun drying
—=— Automatic dryer chamber

Moisture Content (%owb)

Time (h)
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Analysis and comparison of the predicted values of fine particulate matter in

major cities in each region of Thailand
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Kanin Thitiprawat*, Supaporn Khangkham, Nukul Sarawong
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'
v a

nanfidAgyUsenelng lnglduuuitnessonneaiadunvanlewiu (Multiple Linear Regression: MLR) &4l4

v

Foga PM 2.5 UTunandilu uaggumgil feudifiouunsiay w.a. 2565 fadousuiiau w.e. 2566 lngdaniai
£ =~ A a ] a ad v 6 a v
Anldan 910 6 21A fe sreed Wedlny uATIIYENT NTuMNETILILAT UsERIUAITUS uaruAsAIsTINsIY lagly
TayaNNsuAIUANNaTBLaznINEn Teudng nan1snensalilesiulaglduuudnass MLR wansuudliui

denndesiuaniunisalassiiiudeyalddmsul we. 2567 sUnuvaunsiitdainnisfinwasslanunsailuilu

:
=

aun1siuguiien1sInnsAunneInAniiusE Ansuadel Suliinfudnvaug dadeivanvanevesusas ginialy

Usznelng

Addsy : NMsvhweAuazeeIvwIALEnN, dun1sonaeeBuduraefiuls, PM 2.5

ABSTRACT

This research aimed to develop a forecasting model for PM2.5 concentration in major urban areas
across Thailand using a simple multiple linear regression (MLR) model using PM2.5, rainfall, and temperature
data from January 2022 to December 2023 in six selected provinces: Rayong, Chiang Mai, Nakhon Ratchasima,
Bangkok, Prachuap Khiri Khan, and Nakhon Si Thammarat, using data from the Pollution Control Department
and the Meteorological Department. The forecast results using the MLR model showed a trend consistent
with the actual data collected for 2024. The equation model obtained from this study can be used as a
basic equation for effective air quality management that is adapted to the diverse characteristics of each

region in Thailand.

Keywords: Prediction of Fine Particulate Matter, Multiple Linear Regression, PM 2.5
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Lulaspoulnsiass vesa 0194 glu 81313 (Arduino Uno R3) eifmuneenuuusiniuyalugaiinszoznisiag
WaLgesiu VL53L0X uarlugaieueisunandsdunsisaiu Ky-032 Tnsduvedlugassgnindniugiuduiingy
suiedos 30 vhlsiyannaeddande Aadazan wdoudeldndesin Wiuiinisdafiution s1ausenda st
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o o o s [ & a s L4 1
Adfny : vasa oglu glu 0133, lulasmeulnsiaes , aunuusdidudisedan
ABSTRACT

This research presents a free fall motion experimental setup using 10T system that combined with
microcontroller, an Arduino Uno R3, infrared time sensors (KY-032), and a laser ranging sensor (VL53L0X). All
sensors mounted on custom 3D-printed holders. The system is designed to be cost-effective, portable, easy
to install, and capable of producing high-accuracy and high-precision measurements. The microcontroller
records both the fall time and distance using the two types of sensors. The falling distance is measured
from the first to the second infrared sensor and verified by the laser rangefinder. The fall time and distance
are displayed on an LCD screen. Using the collected data, gravitational acceleration is calculated.
Experimental results show that the measured value of gravity is 99.65% accurate when compared to the
standard value of 9.78297 m/s? provided by the National Institute of Metrology (Thailand) in Bangkok.
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Ardfy : nszany luduuzsn malih diula msveunluiog

ABSTRACT

Objective of this research is to study the suitable method for making conductive paper from
pineapple leaf fibers. Firstly, the suitable solvent was considered between tab water and limewater. Next,
boiled times was also study, 2, 4 and 6 hours, respectively. It was found that the suitable solvent was
limewater it took 6 hours. Picture form Microscope and paper weight indicated the characteristics of

pineapple leaf paper. Surface paper showed uniform pulp distribution sufficient adhesion and pulp density.
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After that, the paper quality was tested such as the weight of paper was 3.77 g, the contact angle was

104.30 degrees, the elasticity of paper 1.6x10° N/m” and the opacity of the paper was 9.40 lux. Which

suitable qualification are applied in making basic conductive paper. Conductivity of sample was measured

from paper mixed with carbon nanotubes concentration at 2%, 3%, 4%, 5% w/w. These values are as

follows: 2.50x10° ohms, 2.94x10™* ohms, 4.05x10* ohms, and 2.06x10° ohms. The result indicated that

conductivity of paper vary with carbon nanotube concentration

Keywords: paper pineapple leaf conductivity limewater carbon nanotube
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Improving Physical Properties of Chitosan Film Using Spent Coffee Ground Extract
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ABSTRACT

This study utilized two economic and sustainable material, spent coffee grounds (SCG) and high
molecular weight chitosan, to form an active packaging film. An SCG extract, prepared by pulse electric field
(PEF), was incorporated into a chitosan matrix. The resulting films were characterized by physical properties
(thickness, and water vapor permeability) and mechanical properties (tensile strength and %elongation at
break). The addition of SCG extract was attributed to significant improvements in the film properties,
including thickness, TS, and %E, due to the interaction of polyphenols with the complex chitosan matrix. A
paradoxical result was observed where the film became stiffer (higher TS) yet also more flexible (higher %E).
This study suggests the SCG compounds act as both a cross-linking agent, creating a dense structure, and as
a plasticizer, which disrupts polymer chain packing to allow for greater flexibility. While no statistically

significant difference was found for WVP, a decreasing trend was observed, likely due to the increased
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thickness and matrix density slowing moisture diffusion. In conclusion, this study demonstrates that SCG

extract is an effective multifunctional additive for chitosan-based films. Further investigation is

recommended, including testing the film’s antioxidant and antimicrobial properties, analyzing the interaction

of SCG compounds with functional groups of chitosan by FTIR, and its application in food packaging.

Keywords: Active packaging, Chitosan, Edible film, Spent coffee grounds

1. INTRODUCTION

The functionality of any food packaging
system is to contain food products, ensuring
protection from external and internal factors while
providing information to consumers throughout the
product’s shelf-life (1). The improvement of active
packaging materials is a crucial step towards solving
problems concerning health and environmental
sustainability. These active packaging materials,
such as edible films, focus on using bioactive
compounds with specific functionalities, such as
antimicrobial ~ and  antioxidant  properties.
Consequently, research on new, natural sources for

these additives has become a focus in the field

(2,3).

Among the advancements in active films,

chitosan-based films are seen by different
researchers as having great potential for food
applications. The studies of Li et al. (4) and
Siripatrawan (5) discussed that chitosan possesses
natural antimicrobial activity and good mechanical
properties. However, due to its high free volume,
chitosan-based films are also noted to have a high
affinity for water, resulting in poor water vapor
permeability. The studies by Siripatrawan and Harte
(3) and Kongboonkird et al. (6) have shown the
potential of using additives and novel technologies

to enhance the overall functionality of chitosan-

based films.

193

Spent coffee grounds (SCG), the most
generated by-product of coffee production, is
considered an economic and sustainable material
for food applications. Kovalcik, Obruca, and Marova
(7) discuss that the natural compounds in coffee
can be a good source of active ingredients. These
bioactive compounds, which different researchers
have noted, can be found within the grounds even
after the brewing process. Previous researchers
have suggested that abundant, untapped bioactive
compounds are found within the SCG matrix. As
further discussed by Bomfim et al. (8), SCG is an
economic and sustainable material source that can
serve as an effective additive in the polymer
industry. As discussed in previous studies, SCG
compounds can interact with a film matrix to form
a dense cross-linked network that can improve film
properties and provide additional functionality as a
good source of antioxidants and antimicrobial

activity.

The current research, therefore, combines
two sustainable materials from different industries
to produce an active packaging material: chitosan
from the seafood industry, which is known for its
natural antimicrobial activity, and SCG, the under-
utilized waste from the coffee industry, which
researchers suggest contains abundant
polyphenols. Therefore, this research aimed to
develop an active chitosan film incorporated with

an SCG extract and to investigate the effects of
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these polyphenols on the final properties of the

chitosan film.

2. MATERIALS AND METHODS
2.1. Preparation of SCG extract
a. Raw material

Spent coffee grounds were from medium
roasted beans of arabica Brazil- Loas variant that
was collected from a local coffee shop named
“Little Giant” located in Bangkok. The grounds were
thoroughly dried prior obtaining from the shop,
placed in an air-tight container and placed in
refrigerated condition prior use.
b. SCG extraction

Extraction of SCG was done by a
nonthermal extraction process was determined
according to Chatzimitakos et al. (9) and Macias-
Garbett et al. (10) with some modifications. The SCG
was extracted using 75% ethanol as solvent. The
SCG and ethanol was placed in the treatment
chamber of a PEF machine (EPULUS® PM1-10,
Energy Pulse System LDA, Portugal), and treated
with the optimal PEF parameters of electric field
strength, frequency, and treatment time. After
extraction, sample was filtered using a filter paper
(Whatman No. 1). Liquid extract was placed in
amber bottles and stored in refrigerated
temperature prior use.
2.2. Fabrication of optimum chitosan film with SCG
extract

Chitosan-based  film was fabricated
following the casting method of Kongboonkird et al.
(6) and Jitpasutham et al. (11) with some
modifications. The base film solution was made by
dissolving 2% (w/v) of chitosan in 1% (v/v) agueous
acetic acid solution and then thoroughly mixed for
5 hours at 80°C. The solution was then added with

glycerol at 35% (w/w) as plasticizer and continue
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mixing for 30 minutes. Afterwards, 5% (w/v) of SCG
extract were added to the solution and was then
mixed until homogenous using homogenizer
(X10/25, Ystral, Germany) at 13,000 rpm. Solutions
were then placed in an ultrasonic bath (Elma,
Elmasonic E 70 H, Elma Schmidbauer GmbH and
Co., Germany) to remove the air bubbles. The film
solution (150 mL) was plated in a ceramic plate
(12x25 cm?®) and labelled accordingly. The film-
forming solutions was dried in an incubator (GFL,
Burgwedel, Germany) at 60 °C for 24 hours. The
generated film was then peeled and stored 48
hours in a controlled humidity chamber 50% RH at
25 °C before testing.

2.3. Measurement of physical properties of the
films

a..Thickness

Thickness was determined at least five (5)
random points across the film using a digital
micrometer (Mitutoyo Absolute, Tester Sangyo Co.,
Ltd, Tokyo, Japan). Measurements were average
and recorded (6).

b. Water Vapor Permeability (WVP)

The determination of WVP was determined
by the method of Kongboonkird. et al. (6) and
Inthamat et al. (12) with some modifications. Films
were prepared in a 7.5 cm diameter dimension. In
a WVP plate weigh at least 20 grams of silica gel
and was sealed with the prepared film. The WVP
plates will be placed in a controlled chamber with
75% RH at 25°C and were weighed every hour for 8

hours. The rate of WVP was then calculated with

the equation (1):

Aw X d
wWvVpP = m (1)

Where, Aw is the weight change, d is the thickness
of the film, At is the time in seconds, A is the area
of exposure, and Ap is the difference of pressure.

¢. Mechanical Properties
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The mechanical properties including
tensile strength (TS) and percentage of elongation
at break (%E) was determined by the method
stated in Kongboonkird et al. (6) with some

modifications. The film was prepared in a
rectangular strip (3 cm x 10 cm) and was then
placed in a texture analyzer (TA XT plus, Stable
Micro Systems Ltd, Godalming, United Kingdom)
with an initial grip separation of 5 cm and a constant
speed of 50 mm/min. The TS and %E values of the

film were calculated using equation (2) and (3),

respectively
TS = fmax )
X XD
%E =2Lx100%  (3)

Lo
Where F,., is the maximum load recorded of the

broken at break (N), X is the film thickness (mm), D
is the width (30 mm), AL is the elongation length,
and L, is the initial length (50 mm) of the film.
2.4 Statistical analysis

Statistical analyses were carried out by
one-tailed T-test using the software SPSS (IBM,

version 9) at significance level of 0.05 (P<0.05).

3. 3RESULTS AND DISCUSSION
3.1. Measurement of physical properties of the
films
a. Thickness

The incorporation of SCG in the matrix of
chitosan had several effects on the film’s
properties. In terms of thickness, the addition of
bicactive compounds from SCG showed a
significant increase compared to the control film. A
similar result was reported by Papadaki et al. (13),
who found that adding SCG extract to a whey-based
film increased its thickness. Their study suggested
this is due to the additional compounds fill the
matrix and bond with the film’s functional groups,

giving the final dried film more mass and volume

195

and resulting in a thicker structure. Dinh et al. (14)
also reported this same observation, noting an
increased thickness in chitosan films with addition
of guava leaf extract. Their studies indicated that
the presence of these additional compounds
reduce the solvent diffusion rate of the film during
the drying process, which also results in an
increased final thickness.

b. Water vapor permeability (WVP)

Water vapor permeability is an essential
parameter for packaging materials, as it indicates
the film’s barrier capability against moisture during
the storage. While the addition of SCG to the
chitosan matrix did not show a statistically
significant difference between the control (CS film)
and treated film (CS-SCG film), a clear trend towards
a lower WVP value was observed. This trend is
supported by the studies of Dinh et al. (14) and Shi
et al. (15) who reported that the polyphenol
compounds rich in hydroxyl group and carboxyl
group interact and bond with the film matrix to
form a denser, stiffer structure, which lowers the
WVP. This was also reported by Lombo Vidal et al.
(16), who found that adding coffee extract improves
a film’s WVP by forming a dense film matrix through
the interaction of the extract’s compounds with the
functional groups of chitosan.
¢. Mechanical properties

Mechanical properties are an essential
characteristic for any packaging materials. In this
study, the Tensile Strength (TS) and %Elongation at
break (%E) were measured for the fabricated films.
The addition of SCG to the chitosan matrix showed
a significant difference in both TS and %E compared
to the control film.

These changes in the mechanical

properties are attributed to the interaction of the

added SCG compounds with the high molecular
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weight chitosan matrix. The increase in TS is
consistent with the findings of Prodpran, Benjakul,
and Phatcharat (17), who reported the interaction
of phenolic compounds enhances the mechanical
properties by creating a more stable and denser,
cross-linked structure. This reinforcement also
correlates with the increased thickness of the film.
The simultaneous increase in %E, which creates a
stronger yet more flexible film, is a highly desirable
outcome (16). This suggest that that while the
polyphenols are reinforcing the matrix, they are also
acting as plasticizers. This dual role is supported by
the findings of Dordevic et al. (18) and Socha et al.
(19). The studies showed that compounds rich in
hydroxyl groups interact by hydrogen bonding to
form a dense network, while also preventing the
tight packing of the polymer chains. The disruption
allows for greater mobility when the film is
stretched, an effect that is particularly significant in

the long, entangled chains of high molecular weight

chitosan.

4. CONCLUSIONS

The study investicated the interaction of
sustainable materials to form an active film and
concluded that the addition of SCG compounds to
a high molecular weight chitosan matrix enhanced
various film properties. The increased compound in
the matrix resulted in a thicker film, which also
contributed to its increased stiffness. The
compounds from SCG acted as a dual-functional
agent in forming the film matrix. They can act as a
reinforcing agent, which results in a stiffer (high TS)
and thicker film, and also as a plasticizer. The high
concentration of hydroxyl groups from the SCG
extract is suggested to increase polymer chain

mobility, which allows for enhanced flexibility (high
%E) when the film is stretched. The resulting
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increase in thickness and matrix density is attributed
to the decreased WVP value, as this causes slower

diffusion of moisture molecules.

In conclusion, this study found that SCG
extract acta as an excellent multifunctional additive
for chitosan-based films by enhancing key packaging
properties. However, further investigation is
recommended to better understand the full extent
of its effectiveness. Further work should include:
investigating the antioxidant and antimicrobial
activity of the fabricated film; analyzing the
interaction of SCG compounds and the functional
groups of chitosan, using FTIR; and the performance
of chitosan film incorporated with SCG extract as a

packaging material for food application.

Table 3.1. Summary of film properties.

Parameter CS CS-SCG
0.092 £ 0111 %
Thickness
0.005° 0.005°
19.12 ¢ 25.64 +
Tensile Strength (TS)
1.17° 2.57%
Elongation at break 116.356 + 128.01 +
(%E) 4.15b 6.43°
Water vapor 0.012 = 0.011 £
permeability (WVP) 0.002% 0.001%

*Different superscripts indicate significant difference (p <
0.05); superscripts represent per attribute and separated by

row. **Values represent as average + standard deviation
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ABSTRACT

This study aimed to examine the effects of creative thinking skill development activities for teachers
in designing instructional activities that promote students’ creativity. The sample consisted of 30 primary
school teachers from Wat Donkaidee Municipal School. The research employed an explanatory sequential
design. Research instruments included (1) an experimental tool: learning activities to enhance teachers’
creative thinking skills, and (2) data collection tools: a creative work assessment form, a reflective journal,
and a post-activity satisfaction questionnaire. Data were analyzed using descriptive statistics and content

analysis.
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The results revealed that teachers were able to design instructional activities that effectively
promoted students’ creativity. Among the six groups, five achieved a high level of creative work quality,
while one group achieved a moderate level. Overall satisfaction with the activities was at the highest level
(X=4.80, 5.0.=0.46), with all items rated at the highest level, ranging from 4.67 to 4.93. Teachers rated the
trainers’ expertise in conducting creative activities as the highest, followed by their belief that students
would develop creativity through teacher-designed instructional activities. Content analysis of reflective
journals indicated three key findings: (1) Knowledge gained—teachers shifted from traditional teaching to
methods that stimulate critical and creative thinking; (2) Feelings and impressions—teachers experienced
inspiration and increased confidence in their teaching; and (3) Application—teachers applied their knowledge
from the training to classroom practice and daily life, integrating creative approaches into lesson planning,

personal problem-solving, and continuous self-development.

Keywords: Creativity, Creative thinking development, Designing instructional activities that foster creativity
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ogluszdunn $1u9u 5 nau uazdng udi figaniw
nanuaisassegluseiuuIunans $1u 1 ngy 3

o
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a1 a

anuitanelalagsinvesngndefanssuegluszduuin
fign (X-4.80, $.0.=0.46) Inofi 91513189 0mU
anuiswelalunndesylusedvanniian lnedaade
FEUIN 4.67 -6.93 waznudn AgiNIINensiaiy
Fermnglufanssuaieassansuinveudaziuugagn
sesmafe AjAndtnseuagldSuUNTRILIALAR
a¥1sassAanAanssunsiSeunisaouiingeenuuuld
wazAgansaifanssuaeuaseassaluldlunis
FansiFeunisasuld uazanmsiengiidon i
Aannly 3 Useidiu wudn 1. anwgildsu Aonns
WA BN AL ULALE N SARUT NSEAUN1SAN
1¥un madauazies eslleAnaineassd anudile
NITUIUNIIARATINATIA N1T0BNKUUAINTTUNTITEUS
2. inu§Anvisemnudseiiulatinglivdsannianssude
nsaaussdumalauazanusiulalunsaeu Tngldsu
Uszaun1salidauan usssinmadedensifeud uay
nskasuusetunalannfanssuwagineins 3. n15in
ANusluUszendld AganunsainANianieseusug
Wouseunastinaselag nsussyndluaiuasy n1sly
Tuiindszdniu uasmsiiannauesdeiiles
n15eAUTIEHaN1INAaeY NsldRANTINTRIN
vinwrAuAnaisassAdmivagloatisianssuns
Soumsasuiiduaiumnufnaiisassdungiseu agle
ansnadeianssunisiseunisasulanisnisiseus
Y0IAULBIHIUNTIASUANNUazImATlalu aanndas
Fungufvea Guilford (1963) [12] 7 5zy21A10AR
a519a557 6 o3Wau1luid @ Originality, Fluency,
Flexibility waz Elaboration @ sianssuousuadad b
ysanaed esllofidaaiuosdusenaumdid ogng
ey agnszmindnisissinuuaznsldinaiianan
6 lutaeliii3euAanarnmatouazidoulosausle
n¥19d u lusasidoaduagfifanissouduu
Usvaun1salnssaenndesiuLuiAa Adult Learning
Theory kaig Experiential Learning 984 Kolb (1984)
[13] 193 e Beudlafidloldivssaunsninsuas
Feulsstuudunvesnu Aanssuiidaliasieuiifass
vilfagiinanutulanazusegalalunssunisasy
Ananugdnduinuazussduniale dennsinly
Uszandldludinasuandldanuaresuuulssifivaiy
flanelauaznannuuvazieudniisonadosivanide
989 Beghetto (2009) kag Andiliou & Murphy (2010)
fd1agfidanuamisaluniseeniuunisaeungis
adeassArdnadienuAnaIsasIAveIiSu Lol
tfoddny nsfingagviouinasthluléisuunumsany
wazn1sAUgymiaiuda lunsinau Lansdanadnsids
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wefnssufigedu Ssmuidedneifenudeditaves
uideAe udadnsliagdaununisdnnisisouns
doufiduasunnufnassassdluszosnay ualugas
naweIsiafAanssL MIfingTmiuaiaianssung
Sounsaeuiioduasulrdnsouiannupnad1sassa
voea3uuungy LunisiaanudnasisassAludfves
nauEdsassALBavinty datudelausuur e s
zyrelufe mTTaanuAnas1easTAludRvelAn 1Y
Fnlauarymdnnmuseyaraneusaznddnianssy
Lﬁa@jmimﬁ'auuﬂawawaﬁLﬁmdauLLawé’qﬁaﬂﬁu
ol

5. AnANssuUsENA

Ml ITeveveunmuUTEIINAINdITNY
UaAnIenIen1saaudnel Ingnians Ideuay
winnssy Fadulassmsiannauniwnsinyinagnns
Wauviesiu nefandugeununiufidssszdnT
JuUsEInn WA, 2567 war Suninendumalulagnge
FaunA15uys (es.) Wuwivrglumsaniiuns
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[2] nTENINANWIZTAT. wé’ﬂqmunuﬂawmiﬁﬂwﬁy’u
ﬁyugm WNSANTIY 2551, NTUNN: YUUNANNTD
ATsLtnEASY SUSeendalvney; 2551
[3] #INNUANENTINNTHAUINSIATETN LAY HIAL
WA, U AT YR LA dIALWANR atufl 12
(W.#1.2560-2564). N3NNI d1UNUANLNTIUAIT
WaNSATYgRLardIRLLNINR; 2560.

[4] dnanuangnITuNsTRRIINSATYgRwasdeny
WA, U AT YRk dALWAIR atufl 13
(W.A.2566-2570). NTUNN: F1TNNUAMULATIUAT
WALINTHATYINAALHIANUIIUF; 2566.
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WnwrAuAaas19EIsA sEAuUsTaudnw A ui
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NFANN: W TINEFeALULAETITHIRANTINN; 2563,
[9] Creswell JW, Plano Clark VL. Designing and
conducting mixed methods research. 3rd ed.
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nsaesizdannlymuazuumeuilunmsidniissulszana
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Current problems of the budget disbursement of
The School of Liberal Arts, King Mongkut’s Institute of Technology Ladkrabang

A3l Ay’ U9ENIIsY WS, ey UNENIANSN1 FUNsUaY

Daranee Salamteh"’, Wiruch Pumjarean” and Suttapa Chanplang3

123anuzRaummans anrdumalulagnszasunaidigummsainnseds
2% School of Liberal Arts, King Mongkut’s Institute of Technology Ladkrabang
*daranee.sa@kmitl.ac.th

unAnganIylng

vy
v aAao

mMAfunfitigUsrasdifiofnwaruAndiuiiddeanmilyvuazuumauilynsdndissulszana auy
Aaumans aorumaluladwszaomndandinaummaainnsess anzdifliussrnsimmmbundguiogidlunis
3o dufio fuinsaazAaumans ann9138 wasdmihi aurRaumans anidumaluladnszaomndniinm
nmsaansys $1uau 50 au Tnefluuuasuananfuieiedle shmsieszideyadelusunsudisagumeaia lne
Timandesas Aads uazAdnidoavumnsgu §ideldsuuvuasununduiuan $1uu 40 yn Andudesas
80.00 nan1539eMUI frausuuasuaudnlugiluyrainsaieivinig (Fevay 75.00) Sunaniadviniadu
919199 (3owaz 60.00) dainn1aivIn1w (Fesay 52.50) duszaunisallunisvingutesnit 5 U ($evaz 45.00)
waztAesuUsNsNsiineUsEInnAIRBULNUAERUAUNNSY UL/ AdeuaY (5p8ay 30.59) danuAnLiuse
anndgymmsidnatssulseanaluseduilos X = 2.097, S.D. = 1.037) dleRansansediu wui sunsuILmS
ﬁﬂzymmﬂﬁqm (X = 2.608, S.D. = 1.276) #udss1ureauazalIn (X = 1.908, S.D. = 1.081) LAY H1UATS
U;’jﬁﬁmu‘uaqﬁmﬂﬂﬁ (X = 1.775, S.D. = 1.063) mua1nu

Ardnfey : nadndnesulszana Jgmnisaidiuau anuAniuvesyaaing

ABSTRACT

This study aimed to examine opinions regarding the problems and potential solutions related to
budget disbursement processes at the Faculty of Liberal Arts, King Mongkut’s Institute of Technology
Ladkrabang. The entire population—comprising 50 individuals including faculty administrators, academic
staff, and supporting personnel—was employed as the sample. A structured questionnaire served as the
research instrument. Data were analyzed using statistical software to determine frequencies, percentages,
means, and standard deviations. A total of 40 completed questionnaires were returned, yielding a response
rate of 80.00%. The findings revealed that the majority of respondents were academic personnel (75.00%),
primarily holding the position of lecturer (60.00%), affiliated with language departments (52.50%), and
possessing less than five years of work experience (45.00%). The most commonly encountered type of
disbursement was compensation for teaching beyond regular workload or for special teaching assignments
(30.59%). Overall, the respondents perceived the level of problems in the budget disbursement process as
low (Mean = 2.097, S.D. = 1.037). When analyzed by aspect, the process-related issues were identified as
the most problematic (Mean = 2.608, S.D. = 1.276), followed by facility-related issues (Mean = 1.908, S.D. =
1.081), and personnel performance issues (Mean = 1.775, S.D. = 1.063), respectively.

Keywords: Budget Disbursement; Operational Problems; and Personnel Perceptions
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1. Ui

n15UsmsInn1seulssanaluanidugaudne
TutagtulasusninanuulIRnnIsuImsnIATTLLI
Ty (New Public Management; NPM) & a11/unns
Ui snuegedivszaninim TUsdla asiaaeuls way
utunadnsuinniinszuiunis lasiiuuifnuag
wallaanaaensuaUsuldluniay wwu n1sdnvi
WHuURFALaL MsfruafT TaaudnEe uavnns
Uszillunanisaiinauegradussuu (Hood, 1991;
Pollitt & Bouckaert, 2011) @9AAABINULUIAANIT
U%WI?LLUU&J:dNaéIJJJE]W%( (Results-Based Management;
RBM) Fardunuimislunisuimsdnnisiisjadiunadns
Jundn fnsivuainguszasdegnadaiau arueiv
i iafianansaUssdiuld uasidumslitoyadoundu
ilensauuazulieadnsogissioiiles (Kusek &
Rist, 2004) uonani wansssu1AuIa (Good
Governance) WudnuilsuuiAnd Ay fiazieuniny
Sudulumsusmsdanisednslussla asraaeuls was
gandna1usuRngounedasITue Lnstanizlu
nszUIUNsIRasswarndndissuUssnaiiiieide
Aunswensaisiseaz (World Bank, 1994)

anrdunaluladnsyaeuindniigunnig
a1anszUe lAMvuaLKNUNagNsTzezed WA, 2560-
2570 TagluUseitugnsmansil 4 satiuns “aduayu
A1sWALIBIANTAMAINDE1aF 8 U (KMITL
Excellence)” nagndeosd 4.1.1 anuddyiuns
iisdseansamszuuuimsdanisliiaunin Tsda
wasfusTsy deaonadosfuuinndenan: Tneddatta
d1fny laun (1) sgduanuianelavesuuinig (2)
n13ansEEEaTtunIsiiusNIg (3) Anudusalunis
JavhszuvuImsanuidsaazauquaely uay (4)
dasnsidndnsuuszananilofisuivauyssanai
l63udnass dudunisfafianz@aUaanidos
Anfiunishiussanuasusesnsu iaTvnissindu
annu

aelupngAadarans duatdvayuivinista
duasuliyeainsaeatvayuivinisiidiusinlunig
iUsIuazuanUAgum AR REAUTymluns
AL TgRNIEAMUNTUSNTININT NUER wag
s1unsiiunazdyd Sadunszuiunisifiaiy
Rendestiued1dlnddn aazdideiadufnudndu
Tunsfnwanndymuazuuimianisuilonssuiunis
\Dnsnesudszanm wislvinmsduiunuvesausiinig
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Huspuv fusgandam sevaussdediuuinslaftu
wazaonadestuLlvmevesantiuegadiiy
QUszaeAN13IY

1. Wiednsedanmdgymnisindissutseanm
yosanzAaumans an1tumalulagnszaounana
AUVNITAIANTEUS

2. ewauenwinianisudledagninisidnde
wlszauvsansfalaans aardumaluladnse
FDUNANIIAUNIMTAIANTEUS

ATDULUIAA

fuUsdase (independent variables) laun
d01UnINVeNEnauRUUADUNN Usznauludie
RIWNUINI9397075 nudreeuiideda way
Uszaunsallunisvinau

FuUsnu (dependent variables) gin d@nw
Jyniwazuuanitsunlunisiininssvussunm
Usrneulude 3 du il dunsyuaunis fiuds
g1U8AUAEAIN LAz uN1TUJURIIUYBY
wtidi

2. ¥d9 gunsal uarIsn13Y

Uszwns (Population) ildlun 53 9endeil Ae
fusvnseauzAaumans Aanasd wasd il eassdad
ans aontumalulagnsyaeundndinamsalanssds
41u3u 50 AU

YUIANFUAIBEN4 (Samples) A ﬂmw’q’%%’ah

Y
N

Ussrnnsiaunidungusogndluniside dufe fuims
AouzRaUmMans AMNR138 uasdvii AaAay
Mans a1 umAlulaEnEeuNa IR YNTAIANTEUY

37U 50 AU

w3osilofldlumsisended fe wuvaouauiily
UARINTABUAILAULBY TI1UIU 3 ABY wefl moud 1
Duwuuaeunuuanela (Close Ended Question) Wiy
Gﬁam”aﬁalﬂmwjmammuaaumm mowudl 2 Wuwuudouay
UaneTn (Close Ended Question) tgafiuaudniiuse
anmuazdymnisidnatesulssunu augfadaans
$mnu 3 du Jadumemuuuuinasaiulszanaen (Rating
scale) 6 5EiU nnnsAmuaA Nz wuY Fail 5 3
Yayvmanniga 4 Tyvmann 3 Tyvmumnans 2 §gm
tion 1 Taymiestian waz 0 laifitiyvias fvuainasi
Mswarnmnevesreaes
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4.50 - 5.00 vanefis nsidindnesuuseanm A
Aaumans dUgmluszivinniign

3,50 - 4.49 wneds MItdnaesulszun Ay
Aavmans ddgmluszauun

2.50 - 3.49 vneis MIdnaesuUTEun Ay
Aavmans ddgmluszauUunans

1.50 - 2.49 wneds madnitesulszunn auy
Aavenans ddgmluseautioy

1.00 - 1.49 vueds nMsilnTnesulszann Aoy
Aavrmans Tdamlusedutiosnan

0.00 - 0.99 Uu"89 NMSONTBIVUTEUN ALY
Aavenans lifila e

wagnaudi 3 WUu franudaneda (Open Ended
Question) il ReUaINIaARIAILARTLlFBE 8B aTY
vhuuuasumumaaedd (Try-out) fuynansausuduly
anUumelulagnsyaeunadna ANyl 31U
30 AU wazmAPLdssuTeUUAB UMYt Tneld
Fuszavissariesnsouum (Cronbach. 197: 161) I
auiesiuvsuudeun sty Wity 91

insdauvasunueaulatiungudlegig Ui
wuvaoua Wi ld FuRunTeaouauany sl Tagldzy
wuudeunuAuLazdaTENysal §1uiu 40 atu Andu
Foway 80.00

Miunsiiesesiteyaviiluesneuwuuasuay
SauuneuERIUATM FuandIvms misnuidaie
Uszaumsalmeieluaaty wazussinnnsidndned
we3uuims Tagldlusunsudidagumeada evinns
Usvananasensieyadnanuniesieilagliadanig
w5381 (Descriptive Statistics) lugUAnAud uazAndonas
(Percentage) ddudayaniudnfiudoanmdyminis
Ondnesudszan aazRaumans vinnisuseuiananie
afid Anedsiavada (Aithmetic Mean) waza sy
11M3314 (Standard Deviation) Ingmsiiauelugun1sn
wieuresune luduvesieyauaeidia (Open ended) @4
Dudomioatuiauaiuasdoauswusuumaudilons
dndnesulsznuiasiauedeyalugubuumsngsan

3. NAN15IBUAZAUTIINA

1. foyaladudiuynnavesynains Srautedu
40 579 WU grouwuvasuaudiulngiluymains
a187391n113 (Seay 75.00) dunianiaivinisdu
919158 (59wag 60.00) dsinn1AIvTIN1E (5ovay
52.50) fuUsvaunsallunisiitautiesnin 5 U Geeay
45.00) WartAYsUUINIINNSLUNTI8UTELANAIRDULNU
ANEDUIAUNNTENUdDL/AdaUNLAY (So88y 30.59)

A1919% 1 wansdruiulazTegarvanaukuuasunuIunmuladdiuyana

Uadeduynna 31U (518) Soway
A0UAN
HUIMS 3 7.50
YARINTALIYINTG 30 75.00
UAINTANEATUAYLIVING 7 17.50
39 40 100.00
AUNLNIIVING
Laidd 7 17.50
919158 24 60.00
HYIeA1ans19158 12.50
FOIMEANTINTE 10.00
A1ERS1758 0
39 40 100.00
wirsauiidaia
AN 21 52.50
Ay wemanslardaumans 12 30.00
duaiuayuinms 7 17.50
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3 | 40 | 100.00
a15197 1 (5le)
Uadeduynna 31U (518) Souay
Uszaunsalnisvinauluaandu
Hounin 5V 18 45.00
5-101 2 5.00
11-159 3 7.50
16 -20 1 5 12.50
21-25% 7 17.50
26 -30 7 3 7.50
11nN31 30 Y 2 5.00
374 40 100.00

Usznnnasiinaneaesuusnis
(mauldunnin 1 Aadan

AlgIelunsineusy 20 2353
AlgIlunsInlATIng 17 20.00
AlgIelunsiumalisivng 12 14.12
Al U SUNALINANUNITIVING 10 11.76
ANMBULNUAIEDULAUNITZUAD U/ ANEDUTILAY 26 30.59

39U 85 100.00

2. feyarnuAniiuvasyrainsieanmiymnsdnitesuszana augfalmans ava. lagldanade X

' N =Y wo a ) a & I3 Y v = =
LLa%ﬁ'JuLUFNLUTJiJ']Wﬁi']u (S.D) ‘U\ﬂﬂﬂ/l']ﬂ'ﬁ'%ﬂﬁ']%‘ﬂﬁﬁ UANUAALIULENLUUII8UD WQLLﬁﬂQVL}ﬂum'ﬁ'NVI 2 - AN
q

a ' a — a 1Y) a < ' a
M99 2 uansAede (X) dandeduunnggiu (S.D) waseauanuAndiuvesyaansiean nlayminisidnine
UUsEIN AERAaUAEns @9a. AunszuIunig Wusede

Y N = 40 STAU
AIUNTTUIUNT =
X S.D. an ey
ANudaurasayaeIiuTunaY uazsseviann 19ns
- 2.675 1.289 Junang
WUN8IUUTEUINM
Anuazantunsidteleoyatunaulunsiinidtgaudszunu 2.625 1.334 dunang
Anudaaulunisasute Iuwas wazwuzitunaulunisidnge
2.525 1.450 Urunang
Uz
ARy 2.608 1.276 Uunan

1519 2 uandliifiuigreunuvasuaudmuAaiuinanmigmaisidnsissudszana auyday
Aans ava. funszuaunsianindamilussiuliunats X = 2,608, S.D. = 1.276) dlefinnsandusiedenui
anudnaurestoyaiisafuduneu uarsrzinand lmadniiesuussanaidgmanniian X = 2.675, SD. =
1.289) Avwagmnluntsidndstoyatuneulunindnitesulssina (X = 2.625, SD. = 1.334) uazarudniauly
M385U18 Fuas uasuuztihduneulumadndesulssann = 2,525, SD. = 1.450) pudd
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M50 3 uansAnade (X) daulsauuinnsgu (S.0.) uwagsyduaudaiiuvesyranssean ndymnisdngie
suUszana aasfaumans @ea. aumsufiiawseadmdi WWusede

% a wva v D] N =40 336{1’
dunsuiReuvaadmiing -
X S.D. an ey
Anus anudilafeaiung sedeuiineitedunsidningus y
2.450 1.535 uay
avdszian
msudlelgmianzni nmsmmseenidisiintymilunis Y
o 2.175 1.534 Uy
LUNABIUUIEUNU
ANGNFRY wiiug azlden souney wazANTIALElUNTS y
v o 2.025 1.310 uay
TAusms
Aaudnwaziminzaulunisliuins wu vimued anudula y
4 4w v a 1.625 1.102 uay
uazAunseAasasulunslviusmMs
nshiusnsianenia lidanujus 1.475 1.320 Woeiign
ANUTedndaasniun1sUfURntv lisudsmeuunu-duuy 0.900 0.810 Liifivae
AR 1.775 1.063 oy

9519 3 uandiiiiuigreunuuasuaudmiuAniuinanmdgmnsidnsissulszana auzfay
mans ava. fFunsufiRnuveadming fanmdgmlusedutos X = 1.775, SD. = 1.063) Wlefiarsanuse
Fowuin anw3 enadilafedtung sueviiieadedumsidniusasdssaniidamanniign (X = 2.450, SD.
= 1.535) m3udledamiament nsmmseenidlafindyvilunisidndissutssana (X = 2.175, S.D. = 1.534)
ANYNFas usiud azidun seumey uazausIALIlunsliuIANs (X = 2.025, SD. = 1.310) Audnwai
winzaulunisliuinis wu vieuad anuinla wazanunseiiesesulunisbiuinis (X = 1.625, SD. = 1.102) 13
Tuimsianenia lsiidenUjt (X = 1.475, SD. = 1.320) Anadedndaasnlunsufifniig lusudsmeuunu-
duvu wag (X = 0.900, S.D. = 0.810) AIUAINU

a ' a — 1 a 1Y) a < ' a
A1999 4 uansAede (X) dandeduunnggiu (S.D.) wasyaunnuAndiuvesyaansdean nlyminisidnine
UUsEIN AERaUAEns @9a. AuAWIUIEANaraIn LWus1ede

v 4 oo N = 40 LAY
AUAIEIUIANNEZAIN -
X S.D. an ey
ANUNTENVRIgUNTal LATRsile At 1nuAuErAINtunIg y
v o 2.150 1.331 uay
TAusms
ANazaIntunsiansiitelausiuziioUTuUgenTs y
v o 1.950 1.218 uay
TAusms
Anuazen Wusziluuvesanuiliusnig 1.625 1.254 o
AR TN 1.908 1.081 oy

15197 4 wandlidiuidpouuuuasunuiimudndiuitan miamnsidniteulstana ausday
Aans ava. sudssineanuazan fanmiymlusedutdes (X = 1.908, S.D. = 1.081) Wefinrsandusiede
wui armienvesaunsal infesle Aswrimnuavanlunsliuinsitymanniige X = 2.150, SD. = 1.331)
anuazaanlunsidiifsnsliteiausnuziieusulgeinisliuing X = 1.950, SD. = 1.218) uazAnuazen 1oy
sufouvesanuiilifuinis (X = 1.625, S.D. = 1.250) sudndiy
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M50 5 uansAnade (X) daulsauuinnsgiu (S.0.) uwagseduaudaiiuvesyrainssean ndymnisdngie
sy augfaumans ava. lnesaunnau Wusedy

anudawiussan ndgyminisiindtesudszunu N = 40 36U
anzAaudAans @va. X S.D. anwdsym
ATUNTZUIUNIT 2.608 1.276 Uunans
fudssuneanuagan 1.908 1.081 oy
sumsUFRmuveaiming 1.775 1.063 oy
AREsImNAY 2.097 | 1.037 o

91n015197 5 wandbiiiuindnevnuvaaunuiiaufndiuiinindniesuszuna vesnuzalmans @qa.
Tnsraunninudanmdymiluseautes (X = 2.097, S.0. = 1.037) WaNATNTIHMU NUTT A1UNTEUINN STy
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ABSTRACT

Background: Post-COVID-19 recovery has reweighted long-haul European tourists’ destination
evaluation, elevating perceived health safety and seamless multimodal digital accessibility as threshold
conditions while intensifying expectations for diversified, sustainability-aligned experiential
Activities.

Objectives: (i) Profile European visitors to Thailand during early recovery; (ii) assess satisfaction and
relative importance of the 5As (Attractions, Accessibility, Accommodation, Activities, Amenities);
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(iii) test incremental explanatory power of perceived Health Safety and Price—Value beyond the 5As;
(iv) examine the added effect of Sustainability Orientation; (v) identify strategic performance gaps via
Importance—Performance Mapping (IPM).

Methods: An airport-intercept survey (Don Mueang, Suvarnabhumi; Aug—Sep 2022) yielded n =313
usable responses. Seven-point Likert scales measured socio-demographics, trip behaviour, 5As
satisfaction, Health Safety, Price—Value perception, Sustainability Orientation, and Destination Choice
Intent (DCI) (selection likelihood, revisit intention, advocacy). Reliability (o = .87—.93) and content
validity (CVI = 0.92) were satisfactory; CFA fit indices indicated good measurement (CFI = .956, TLI
=.947, RMSEA = .045, SRMR = .041). Hierarchical regression: Block 2 (5As) added AR?>=.18 over
controls; Block 3 (Health Safety, Price—Value) added AR? = .07 (Adjusted R? = .47). Sustainability
(optional Block 4) contributed a small additional AR? = .02. Dominance and IPM analyses followed.
Results: Original satisfaction ordering: Amenities (M = 6.61) > Attractions (5.86) > Accommodation
(5.33) > Accessibility (5.12) > Activities (4.28; high dispersion). Health Safety was the strongest
standardized predictor (p = .31, p <.001), followed by Accessibility (B ~.19) and Price—Value (p =
.16). IPM classified Activities as high-importance/low-performance, signalling the need for
regenerative, low-density, culturally immersive micro-experience innovation.

Conclusions: Thailand’s competitive renewal depends on sustaining hygiene-trust capital while
accelerating value-dense accommodation enhancement and differentiated, sustainability-aligned
experiential programming underpinned by integrated digital mobility.

Keywords: destination choice intent; 5As; perceived health safety; price—value perception; activities
performance gap; sustainability orientation; importance—performance mapping; Thailand.

1. Introduction
1.1 Context and Post-Pandemic Reweighting

The COVID-19 crisis precipitated an unprecedented contraction of international mobility
following WHO emergency declarations (World Health Organization [WHO], 2020a, 2020b),
triggering a structural “pause” in which long-haul European travelers recalibrated destination
evaluation heuristics. Emerging evidence indicates a reweighting toward (i) perceived health
safety and hygiene credibility (Gossling, Scott, & Hall, 2021; Jonas, Mansfeld, Paz, &
Potasman, 2011), (ii) open-air, low-density, nature-based and small-group experiential
portfolios (Weaver, 2020; Higgins-Desbiolles, 2020), (ii1) digitally mediated flexibility and
seamless multimodal mobility (Buhalis & Amaranggana, 2015; Gretzel, Sigala, Xiang, &
Koo, 2015; Lamsfus, Martin, Alzua-Sorzabal, & Torres-Manzanera, 2015), and (iv) authentic,
sustainability-aligned and regenerative engagement (Higham & Font, 2020;
Higgins-Desbiolles, 2020). Thailand—long positioned as a multi-segment hub (beach,
heritage, wellness, gastronomy)—entered a phased reopening culminating in full border
liberalisation in 2022, offering a natural experiment for observing early recovery attribute
salience among European visitors.

1.2 Empirical Gap

Pre-pandemic studies of Thailand’s competitiveness and destination choice frequently deploy
Dickman’s (1997) 5As (Attractions, Accessibility, Accommodation, Activities, Amenities)
and service/experience quality perspectives (Kaosiri & Hemthong, 2019) yet seldom integrate
post-pandemic health safety appraisal or price—value recalibration as distinct explanatory
layers. Moreover, few investigations apply importance decomposition techniques (e.g.,
dominance analysis, relative weights) alongside Importance—Performance Mapping (IPM) to
expose strategic “leverage gaps” in the recovery phase, especially for the Activities domain
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whose experiential composition has become more fragmented (Campos, Mendes, Oom do
Valle, & Scott, 2018; Richards, 2018).

1.3 Theoretical Gap

Classic 5As usage presumes relatively stable risk baselines and linear utility aggregation. The
pandemic introduces (a) Health Safety as trust infrastructure—a prerequisite enabling
engagement with higher-order experiential value (Rogers, 1983; Gossling et al., 2021)—and
(b) heightened Price—Value scrutiny driven by economic uncertainty and inflation pressure
in origin markets (Vargo & Lusch, 2008; Prahalad & Ramaswamy, 2004). Simultaneously, a
Sustainability Orientation—reflecting tourists’ preference for low-impact, regenerative,
authentic experiences—supplies emergent symbolic and moral utility (Higgins-Desbiolles,
2020; Weaver, 2020). Existing models rarely /ayer these constructs onto the 5SAs nor examine
how a potential Activities performance gap interacts with trust, value, and sustainability
layers to shape Destination Choice Intent (DCI).

1.4 Purpose

This study proposes and tests an extended post-crisis destination choice framework for
European long-haul visitors to Thailand that augments Dickman’s 5As with Perceived
Health Safety, Price—Value Perception, and Sustainability Orientation, and diagnostically
evaluates a suspected Activities gap using [PM and relative importance analytics.

1.5 Research Questions

RQ1 (Profile): What are the socio-demographic and trip behavioural characteristics of
European tourists during Thailand’s early recovery phase (Aug—Sep 2022)?

RQ2 (Evaluation & Gaps): How do tourists evaluate satisfaction across SA components, and
where do high-importance / low-performance gaps (especially Activities) emerge?

RQ3 (Predictive Contribution): What are the incremental effects of 5As satisfaction,
Perceived Health Safety, and Price—Value (and Sustainability Orientation) on DCI (selection
likelihood, revisit intention, advocacy)?

RQ4 (Strategic Translation): Which evidence-based interventions can elevate
low-performing yet high-importance attributes while reinforcing sustainability and resilience?

1.6 Scope and Temporal Justification

Data collection in August—September 2022 captures an early stabilization inflection when
European travelers were still recalibrating health risk thresholds, mobility friction, and value
perceptions amid evolving airline capacity and protocol relaxation (WHO, 2020a, 2020b).
Focusing on departure lounges of Thailand’s principal international gateways ensured
respondents had completed their stay and could evaluate the full attribute spectrum.
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1.7 Conceptual Positioning
The extended framework conceptualises layered utility:

1. Foundational Hygiene & Support: Amenities (hygiene, service support) and explicit
Health Safety signalling (Gdssling et al., 2021).

2. Friction Reduction: Accessibility (physical + digital multimodal integration)
reducing cognitive and temporal costs (Khadaroo & Seetanah, 2007; Buhalis &
Amaranggana, 2015).

3. Core Asset & Staging: Attractions (resource endowment) and Accommodation (value
density, experiential staging).

4. Differentiation & Advocacy Engines: Activities (curated, low-density, co-creative
experiences) and Sustainability Orientation (regenerative impact, authenticity)
modulated by Price—Value fairness perceptions (Campos et al., 2018; Weaver, 2020;
Vargo & Lusch, 2008).

1.8 Contributions and Significance

Conceptual Extension: We formally extend the 54s by embedding trust (Health Safety),
economic fairness (Price—Value), and moral/symbolic differentiation (Sustainability
Orientation) as incremental layers—integrating Protection Motivation Theory (Rogers, 1983)
and service-dominant logic (Vargo & Lusch, 2008).

Analytical Rigor: Application of hierarchical regression, dominance / relative weights, and
IPM produces multi-angle importance diagnostics less sensitive to multicollinearity than
standardized betas alone (Cronbach, 1951 for reliability; Campos et al., 2018 for experiential
measurement logic).

Strategic Insight: Identifying whether Activities or Accommodation represent the binding
constraint post-pruning guides resource allocation toward curated micro-experiences,
value-dense lodging, and seamless digital mobility integration.

Recovery Benchmarking: Early recovery metrics (satisfaction ordering, gap ratios,
incremental AR?) provide a baseline for longitudinal tracking and comparative evaluation
versus later stabilization periods.

Sustainability Operationalisation: Demonstrates how high sustainability performance can
shift from latent attitudinal surplus to behavioral salience through experiential bundling and
transparent impact communication (Higgins-Desbiolles, 2020; Higham & Font, 2020).

2. Literature Review and Conceptual Framework
2.1 Destination Choice Under Post-Crisis Conditions
Destination choice traditionally synthesises push—pull motivations, attribute satisfaction,

perceived risk, and loyalty intentions into a cumulative cognitive—affective evaluation
(Dickman, 1997; Kaosiri & Hemthong, 2019). The COVID-19 shock and WHO emergency
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declarations introduced an exogenous risk layer that reshaped travelers’ heuristic weighting,
elevating health safeguarding, spatial dispersion, and digital flexibility to foreground salience
(World Health Organization, 2020a, 2020b; Gossling, Scott, & Hall, 2021). Long-haul
European tourists have consequently emphasised: (i) credible biosafety and hygiene signalling
(Gossling et al., 2021; Jonas et al., 2011); (ii) low-density, nature-based, small-group
experiences mitigating crowding (Weaver, 2020; Higgins-Desbiolles, 2020); (iii) seamless
multimodal mobility and real-time information (Buhalis & Amaranggana, 2015; Gretzel,
Sigala, Xiang, & Koo, 2015); and (iv) authenticity and regenerative sustainability narratives
(Higham & Font, 2020; Higgins-Desbiolles, 2020). This progression reflects a transition from
threat avoidance to trust-enabled experiential approach, positioning risk mitigation as a
prerequisite platform for higher-order experience evaluation.

2.2 Re-Examining Dickman’s 5As in a Recovery Context

Dickman’s (1997) 5As—Attractions, Accessibility, Accommodation, Activities, Amenities—
provide a parsimonious destination system lens. Attractions (natural/cultural capital) form
primary pull identity; Accessibility now extends beyond physical transport to digital
wayfinding and interoperable mobility services (Buhalis & Amaranggana, 2015; Lamsfus,
Martin, Alzua-Sorzabal, & Torres-Manzanera, 2015). Accommodation supplies staging
capacity and perceived value density; Activities translate static resource endowments into
co-created experiential consumption (Campos, Mendes, Oom do Valle, & Scott, 2018);
Amenities (support, sanitation, safety, information) historically peripheral, have moved
centre-stage as hygiene infra-structure reinforcing health trust (Gossling et al., 2021).
Pandemic reweighting thus elevates Amenities and digital/physical Accessibility to threshold
(hygiene) status, while simultaneously exposing Activities to innovation pressure (Weaver,
2020). We therefore retain the 5As disaggregated to detect domain-specific performance
asymmetries; their collective positive influence on destination choice underpins H1.

2.3 Perceived Health Safety as Trust Infrastructure

Perceived Health Safety denotes tourists’ cognitive appraisal that a destination’s preventive,
sanitary, and response measures lower infection risk and procedural uncertainty. Protection
Motivation Theory (Rogers, 1983) posits adaptive intention when threat appraisal is offset by
strong coping appraisal. In tourism, transparent protocol communication, certification
schemes, crowd management, and environmental cleanliness reduce ambiguity and
psychological cost (Jonas et al., 2011; Gossling et al., 2021). Health safety therefore exerts a
direct incremental effect on intention (beyond structural attribute satisfaction) by lowering
risk discounting of other utilities. This conceptual increment grounds H2. Additionally,
Health Safety may conceptually moderate the satisfaction—intention linkage (trust gating),
though moderation is not formalised here to retain parsimony; future work can test interaction
effects.

2.4 Price—Value Perception and Value Co-Creation
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Price—Value Perception reflects integrated judgement that aggregated experiential, functional,
hedonic, and symbolic benefits justify monetary and time costs (Vargo & Lusch, 2008).
Unlike tactical promotion responsiveness, it embeds co-creation through service bundling
(e.g., lodging + curated eco-activity) and digital facilitation (dynamic vouchers, flexible
cancellation) (Prahalad & Ramaswamy, 2004; Buhalis & Amaranggana, 2015).
Post-pandemic economic uncertainty and inflationary pressures heighten fairness scrutiny,
rendering clear value density communication a salient differentiator. Because Price—Value
adds utilitarian and relational assurance beyond intrinsic satisfaction, we posit its incremental
explanatory power after SAs and Health Safety (H3).

2.5 Sustainability Orientation and Regenerative Differentiation

Sustainability Orientation encapsulates pro-environmental and socio-cultural stewardship
preferences—seeking low impact, authentic, and regenerative experiences
(Higgins-Desbiolles, 2020; Weaver, 2020). As sustainability narratives shift from peripheral
image components to core identity markers (Higham & Font, 2020), symbolic and moral
utility layers augment functional evaluation. This orientation can amplify advocacy propensity
and loyalty, particularly when destinations furnish transparent impact metrics and
participatory regenerative micro-experiences (Weaver, 2020). We therefore model
Sustainability Orientation as an emergent incremental predictor of Destination Choice Intent
beyond prior blocks (HS), acknowledging its transitional status from attitudinal surplus to
behavioural determinant.

2.6 Activities Innovation and the Performance Gap

Activities operationalise resource transformation into experiential value (Campos et al., 2018;
Richards, 2018). Under supply volatility (capacity limits, health constraints), variability in
curation breadth fosters a performance gap relative to importance if standardized satisfaction
trails other 5SA components. Low mean, high dispersion indicates fragmented portfolio
coherence and missed co-creation leverage. Framed thus, a comparative mean deficit for
Activities vs. the pooled mean of other 5As constitutes a formal hypothesis (H4). Addressing
this gap through small-group, low-density, regenerative, and culturally immersive modules
aligns with sustainable differentiation (Higgins-Desbiolles, 2020; Weaver, 2020).

2.7 Distinguishing Price—Value from Promotion Sensitivity

To avoid conceptual conflation, we differentiate Price—Value Perception (constructive
fairness of integrated bundle benefits) from promotion sensitivity (reactive response to
short-term discounts). While promotions may trigger initial trial, enduring destination choice
hinges on perceived fairness anchored in integrated service outcomes and co-created
experiences (Vargo & Lusch, 2008). This distinction legitimises modelling Price—Value as a
latent evaluative construct rather than a marketing stimulus proxy.

2.8 Destination Choice Intent (DCI) Construct Definition
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Destination Choice Intent is conceptualised as a second-order reflective composite integrating
(1) Selection Likelihood (probability of re-choosing Thailand among competing long-haul
options), (ii) Revisit Intention, and (iii) Advocacy / Recommendation. This triad captures
cognitive evaluation, temporal loyalty orientation, and social diffusion potential (Campos et
al., 2018; Kaosiri & Hemthong, 2019). Aggregating them enhances criterion robustness while
acknowledging potential synergy (advocacy reinforcement of revisit tendency). Reliability
(Cronbach’s a / CR) and convergent validity (AVE) are established prior to hierarchical
modelling; discriminant validity versus predictor constructs is confirmed (Cronbach, 1951).

2.9 Layered Mechanisms in the Extended Framework

Layer Mechanism Constituent Theoretical Basis Expected Effect
Constructs
1. Foundational | Threshold Amenities Service quality / hygiene | Necessary
Hygiene assurance (support/hygiene), factor logic condition; absence
enabling basic 5A satisfaction | (Parasuraman, Zeithaml, | penalises
evaluation & Berry, 1988; Gossling
et al., 2021)
2. Trust Risk mitigation | Perceived Health Protection Motivation Direct positive
Infrastructure & uncertainty Safety Theory (Rogers, 1983) increment (H2)
reduction
3. Friction Cognitive & Accessibility Smart mobility (Buhalis | Enhances
Reduction temporal (physical + digital) & Amaranggana, 2015) | conversion of
efficiency interest to intent
4. Core Asset & | Resource Attractions, Destination Direct positive
Staging appeal + Accommodation competitiveness (H1);
experiential (Dickman, 1997; Kaosiri | Accommodation
platform & Hemthong, 2019) staging role
5. Experiential Activities, Price— Co-creation & Incremental (H3,
Differentiation uniqueness & | Value, Sustainability | regenerative discourses | H4, H5)
& Moral symbolic value | Orientation (Prahalad &
Identity Ramaswamy, 2004;
Weaver, 2020)

The architecture posits cumulative layering, where higher strata (Differentiation) depend on
adequate fulfilment of lower strata (Hygiene, Trust, Friction Reduction) for full utility
realisation.

2.10 Hypotheses

o HI1 (5As Effect): Satisfaction with each SA component (Attractions, Accessibility,
Accommodation, Activities, Amenities) positively influences Destination Choice
Intent.
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e H2 (Health Safety Increment): Perceived Health Safety exerts a positive incremental
effect on Destination Choice Intent beyond the 5As.

e H3 (Price—Value Increment): Price—Value Perception positively influences
Destination Choice Intent after controlling for 5As satisfaction and Perceived Health
Safety.

o H4 (Activities Gap): Mean Activities satisfaction is significantly lower than the
pooled mean of the other SAs while stated importance remains comparatively high.

o HS (Sustainability Increment): Sustainability Orientation adds positive incremental
explanatory power for Destination Choice Intent beyond 5As, Perceived Health
Safety, and Price—Value.

2.11 Conceptual Framework Diagram (Figure 1)

The framework (Figure 1) should visually stack layers (Hygiene — Trust — Friction
Reduction — Core Assets — Differentiation) with directional arrows from each construct to
Destination Choice Intent, a dashed emphasis around Activities identifying the hypothesised
performance gap (H4), and control variables (e.g., age, stay length, expenditure) entering as
covariates. Relative layering clarifies hierarchical entry in the regression procedure.

H1:4

Hygiene & Support Amenme\
H2:+
Trust Health Saf
HL:+
Friction Reduction Accessibili Destination
Choice Intent
(DCI)

HL:+

Core Assets & Staging Attra(tm"// M
— / »

Diff-:rentiam;m r P e v Sustainabiliy

Orientation
Expenditure L=
Prior Visits

Note: Dashed "Activities’ box denotes hypothesised performance gap (H4). All arrows represent hypothesised positive direct effects on DCI.

Figure 1: Research Conceptual Framework
2.12 Summary of Extension
This model extends the 5As by embedding Perceived Health Safety, Price—Value, and

Sustainability Orientation as explicit incremental layers informed by Protection Motivation
Theory (Rogers, 1983) and service-dominant logic (Vargo & Lusch, 2008), and
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operationalises a formal Activities performance gap hypothesis to guide strategic resource
prioritisation in post-crisis recovery.

3. Methodology
3.1 Research Design

A positivist, cross-sectional survey design was employed to capture a time-bound “early
recovery” snapshot (August—September 2022) of European long-haul tourists’ post-pandemic
destination evaluation structure in Thailand. Cross-sectional timing maximised strategic
immediacy; longitudinal panels—while desirable for trajectory modelling—were impractical
amid fluid travel advisories and capacity volatility (cf. Gossling et al., 2021).

3.2 A Priori Power and Sample Adequacy

An a priori power analysis (G*Power 3.1; multiple regression, f* = 0.15 medium effect, o =
.05, desired power = .80, predictors < 13 including controls) indicated a minimum » =~ 178.
The achieved usable sample (n = 313) exceeds this threshold, supporting detection of medium
incremental effects and stable dominance / relative weight estimates (Johnson & LeBreton,
2004). Post hoc power for the key incremental block (AR? = .07) exceeded .90 (two-tailed),
confirming adequate sensitivity.

3.3 Sampling Frame and Strategy

Airport intercept (non-probability) sampling was undertaken in international departure
lounges at Don Mueang and Suvarnabhumi. Departure-point interception ensured respondents
had completed their on-site experiences, reducing forward-looking bias. Daypart (morning /
midday / evening) and weekday—weekend rotation mitigated temporal clustering. Inclusion
criteria: (i) age > 18; (ii) European passport; (iii) primary purpose leisure; (iv) minimum stay
> 3 nights; (v) ability to complete the English instrument; (vi) not in transit (no Thai
overnight). Exclusion: business or VFR-dominant travellers, incomplete stays. While
non-probability design constrains statistical generalisability, procedural diversity reduces
systematic bias and is consistent with recovery phase exigencies (Kaosiri & Hemthong,
2019). Representativeness is addressed analytically by reporting comprehensive profile
distributions and clustering low-frequency origin countries to avoid sparse cells.

3.4 Instrument Development and Content Validity

The questionnaire comprised six sections:

Section | Construct Group Items (Illustrative Foci)

A Demographics & Trip | Age, gender, length of stay, daily expenditure, prior
Profile visits, travel party

B Perceived Health Visible hygiene protocols, environmental cleanliness,
Safety crowd management, health system trust, transparency
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C 5As Satisfaction Attractions, Accessibility, Accommodation, Activities,
Amenities (4-6 items each)

D Price—Value Fairness, bundled value, cost-benefit balance, perceived
Perception promotional utility

E Sustainability Low impact preference, regenerative intent, cultural
Orientation authenticity, stewardship attitude

F Destination Choice Selection likelihood, revisit intention, advocacy /
Intent (DCI) recommendation

All items used 7-point Likert anchors (1 = Strongly disagree to 7 = Strongly agree). Item
sources were adapted from destination competitiveness, risk / health safety, value co-creation,
sustainability, and loyalty literature (Dickman, 1997; Prahalad & Ramaswamy, 2004; Vargo
& Lusch, 2008; Jonas et al., 2011; Higgins-Desbiolles, 2020). A five-expert panel (tourism
risk, service quality, sustainability, marketing) assessed relevance and clarity; Item-CVI
values ranged .80—1.00; Scale-CVI/Ave = .92 (Lynn, 1986). A pilot (n = 30) confirmed
semantic clarity (preliminary a range .78—.90) with minor syntactic refinements (e.g., tense
harmonisation).

3.5 Ethical Procedures and Consent

Ethical approval was obtained from the host university’s research ethics committee.
Participants received a standardised oral / written brief (purpose, anonymity, voluntary nature,
right to withdraw). No incentives were offered to minimise reward-seeking bias. Data were
anonymous; no personally identifying information collected.

3.6 Data Collection and Response Rate

Trained multilingual enumerators approached N, = 505 eligible travellers; N, = 313 completed
valid questionnaires (usable response rate = 61.98%). Refusals primarily cited time
constraints before boarding. Mixed-mode (paper vs. QR code mobile form) facilitated
accessibility while preserving instrumentation invariance (item order identical).

3.7 Data Screening, Missing Data, and Outliers

Item non-response was < 1.2% per item. Expectation—Maximisation (EM) imputation was
applied only when > 80% of a respondent’s scale items were present; otherwise, that
composite was listwise omitted for latent / regression analyses (final effective n remained
313). Composite distributions showed |skew| < 1.0 and |kurtosis| < 1.2. Multivariate outliers
were screened via Mahalanobis distance (p < .001); four flagged cases exerted negligible
influence (Cook’s D < 1.0) and were retained (Field, 2018).

3.8 Measurement Model and Psychometrics

A confirmatory factor analysis (CFA) tested a nine-factor structure: five separate SAs +
Health Safety + Price—Value + Sustainability Orientation + DCI. Fit was satisfactory: y%df =
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[insert], CFI =.956, TLI =.947, RMSEA = .045 (90% CI [.035, .055]), SRMR =.041 (Hu &
Bentler, 1999). Standardised loadings > .66 (p < .001). Reliability: Cronbach’s a = .86—.93;
Composite Reliability (CR) = .86—.94. Convergent validity: AVE =.54-.73 (> .50).
Discriminant validity: For each construct, VAVE exceeded all inter-construct correlations;
HTMT < .85 (Henseler, Ringle, & Sarstedt, 2015).

Second-order DCI: A reflective higher-order factor (selection, revisit, advocacy) exhibited
strong first-order loadings (> .70), justifying aggregation.

3.9 Common Method Variance (CMV) Mitigation and Diagnosis

Procedural remedies: (i) psychological separation of predictor and criterion blocks; (ii)
anonymity / no evaluation emphasis; (ii1) varied item stems to reduce pattern responding.
Statistical diagnostics: (a) Harman’s single factor < 40% variance; (b) unmeasured latent
methods factor improved fit marginally (ACFI < .01); (c¢) marker variable test (neutral
behavioural frequency item) altered substantive betas by |AB| < .02 (Podsakoff et al., 2003).
CMV risk was therefore limited.

3.10 Construct Operationalisation

Each 5A composite is the arithmetic mean of its items, preserving domain specificity for
importance decomposition. Perceived Health Safety captures trust infrastructure; Price-Value
Perception reflects fairness and bundle utility beyond transient discounting; Sustainability
Orientation indexes attitudinal alignment with regenerative and low-impact practices; DCI
aggregates intention facets to increase criterion reliability.

3.11 Analytical Strategy Overview

1. Descriptive Statistics: Frequencies (demographics, trip characteristics) and central
tendencies (construct means, SDs).

2. CFA & Validation: Confirm measurement integrity (Section 3.8).

3. Hierarchical Multiple Regression:

o Block 1: Controls (age, gender, prior visits, length of stay, daily expenditure).
o Block 2: 5As (Attractions, Accessibility, Accommodation, Activities,
Amenities).
o Block 3: Perceived Health Safety, Price—Value.
Block 4: Sustainability Orientation (incremental exploratory layer).
Report R? Adjusted R? AR? F-change, standardized 3, 95% Cls, tolerance,
VIF (target < 3).

4. Relative Importance Analysis: Johnson’s Relative Weights (RW) with 10,000
bootstrap resamples to partition R? into non-redundant shares robust to predictor
intercorrelations (Johnson, 2000).

5. Dominance Analysis (optional): To triangulate ordering (Azen & Budescu, 2003).
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6. Repeated-Measures ANOVA (H4): Test Activities mean vs. pooled mean of the
other 5As (Greenhouse—Geisser correction if sphericity violated; Bonferroni-adjusted
pairwise comparisons; report partial n?).

7. Importance—Performance Mapping (IPM): Importance = RW% (rescaled);
Performance = mean satisfaction; quadrant thresholds = grand mean of performance &
mean importance share.

8. Gap Ratios: (Importance z — Performance z) / Importance z to prioritise managerial
interventions.

9. Robustness Checks: Residual normality (Q—Q), heteroscedasticity (Breusch—Pagan),
multicollinearity (VIF / condition index), influential points (Cook’s D).

10. Sensitivity (optional): Re-run regression excluding any constructs with o <.70 to test
coefficient stability.

3.12 Handling Multicollinearity and Redundancy

Conceptual overlap (e.g., hygiene elements within Amenities and Health Safety) can suppress
standardized B despite substantive influence. Utilizing relative weights and (optionally)
Shapley Value / dominance metrics decomposes shared variance fairly, mitigating
interpretational distortions (Tonidandel & LeBreton, 2011). VIF values < 3 and average
inter-predictor 7 < .65 indicated absence of severe multicollinearity.

3.13 Data Transformation and Pruning Protocol

Where preliminary diagnostics revealed ceiling (Amenities) or instability (Accommodation,
Activities) due to heterogeneous items, a pruning protocol (removal of low loading or
cross-loading items < .60) was applied. Post-pruning composites were re-validated (o > .63
exploratory threshold; CR > .60 minimal; AVE > .50 where retained). This transparent
refinement enhanced construct purity and interpretive accuracy of gap analysis.

3.14 Statistical Software

Analyses were performed using SPSS 28 (descriptives, reliability, regression), AMOS 24
(CFA), and R 4.x (packages lavaan, relaimpo, dominanceanalysis) for relative weights,
bootstrapping, and effect size computation ([ADD REF: Rosseel, 2012 for lavaan]).

3.15 Methodological Limitations

(1) Non-probability sampling restricts population inference; future replication with stratified
origin sampling is recommended.

(2) Self-report may introduce common method artefacts despite mitigation steps.

(3) Cross-sectional design precludes causal claims about evolving predictor salience;
longitudinal follow-ups could model temporal decay of health safety emphasis.

(4) Sustainability Orientation operationalised attitudinally; behavioural confirmation (e.g.,
verified participation in regenerative activities) was not captured.

(5) Accommodation’s reduced reliability (o = .63 post-pruning) reflects genuine variance but
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signals potential need for sub-dimension refinement (e.g., service consistency vs. experiential

theming).

4. Results

4.1 Sample Characteristics

Cluster Constituent n %
Countries
United UK 119 | 38.2
Kingdom
DACH-Benelux | Germany, 86 | 27.5
Netherlands,
Switzerland,
Austria, Belgium
Southern France, Italy, 95 | 304
Europe Spain, Greece
Nordics Denmark, 7 2.2
Norway, Sweden
Long-haul Australia, New 6 1.9
Others Zealand, USA,
Philippines,
Poland
Total — 313 | 100.0

The sample was dominated by United
Kingdom residents (38.2%), followed by

- Other (13 43 | 13.8 | 100.0
countries)

Total | —

313 | 100.0 | —

To mitigate sparse cells (several origin
countries recorded n < 2) and preserve
statistical power for multivariate modeling,
countries were consolidated into five
regional clusters: United Kingdom (38.2%);
Southern Europe (France, Italy, Spain,
Greece: 30.4%); DACH-Benelux (Germany,
Netherlands, Switzerland, Austria, Belgium:
27.5%); Nordics (Denmark, Norway,
Sweden: 2.2%); and Long-haul Others
(Australia, New Zealand, United States,
Philippines, Poland: 1.9%). This
parsimonious structure enhances
interpretability while respecting minimum
cell size considerations for categorical
controls.

4.2 Sample Profile & Behavioural

Germany (17.8%) and France (14.3%). Overview
Mid-tier source markets included Spain
(8.3%), the Netherlands (7.6%), and Italy Indicator | Category | n | % Notes
(7.3%). Each of the remaining thirteen / Metric
countries (e.g., Denmark, Switzerland, Total w | gl 10 F‘}roPean
Austria, Belgium, Norway, Greece, responde eisure

: . nts travellers
Australia, New Zealand, United States) _

. e e . (Aug—Sep
contributed <0.6% (n < 2), indicating a 2022)
highly concentrated European inbound Gender | Female 17 | 55. | Skew
profile. 5 9 toward

female
participation
4.1.2 TOp'S PlllS Othel' Gender Male 13 44
8 1
Rank | Country n % Cumulative Age 18-30 19 | 62. | Young
Y% Group years 4 |0 cohort
1 United 119 | 38.2 | 38.2 dominance
Kingdom (digital
2 Germany 56 | 17.8 | 56.0 agility)
3 France 45 | 143 [ 703 Age 3140 - |- (Specify if
4 Spain 26 | 83 78.6 Group years data
5 Netherlands | 24 | 7.6 86.2 available)
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Age 41-50 - |- both structured and flexible last-mile travel
Group | years . needs. (If transport was a multi-response
Educatio | Bachelor’s | 22 | 71. | Moderately item, percentages may sum above 100% and
n degree 2 0 educated, ) h
mid-market should be footnoted.) Collectively, the
Daily 31-50 — = [ Value-sensit profile depicts a young, educated,
Expendit ive band value-conscious cohort prioritising nature
ure (€) (exact n if and flexible mobility—contextualizing
available) subsequent satisfaction and importance—
Length of | 5-7 days - 55. | Clustered f di i
Stay 2| mid-length performance diagnostics.
vacations
Primary | Nature-bas | — | — | Dominant 4.3 5As Satisfaction and Dispersion
Motivatio | ed pull factor
n . S5A Me | S | Satisfac | Performanc
Transport | Car — | 38. | Multimodal Compone | an | D tion e Comment
Modes 0 mobility nt (M) Level
(in-countr Amenities | 6.6 | 0. | Very Hygiene &
y) 1 62 | High safety
Transport | Rail — | 32. | Opportunity signalling
Modes systems 4 for near ceiling
(in-countr Integration Attractions | 5.8 | 1. | High Strong
y) 6 58 natural &
Transport | Motorcycl | — | 27. | Flexible cultural
Modes e 0 last-mile appeal
(in-countr access sustained
y) Accommo | 5.3 | 1. | High Quality—
dation 3 20 price
The analytic sample comprised 313 balance
European leisure travellers surveyed in the __ acceptable
. Accessibili | 5.1 | 1. | Moderat | Remaining
August—September 2022 recovery window. ) : S
y 2 58 | ely High | friction:
Females represented 55.9% (n = 175), males scheduling,
44.1% (n = 138). Age distribution was last-mile
strongly youthful: 18-30 years accounted _ wayfinding
for 62.0% (n = 194), highlighting a digitally =~ | Activities 2-2 2. M/oderat U,rfldfi{-dwer
agile, flexibility-oriented segment; Toel sted;
. . Variable | heterogeneo
remaining age-bracket frequencies (3140, us
41-50, 51+) will be inserted once confirmed. experiences
Educational attainment was high (bachelor’s
degree 71.0%; n = 222), consistent with 4.4 Extended Constructs
mid-market experiential travel profiles.
Constru | Centra | SD | Interpret | Manage
Spending clustered in the €31-50 daily ct 1 ation rial
expenditure band (value-sensitive; exact Tlellc‘de Signal
count pending), and the modal length of (M);
?tay was -7 dgys (55.2%; n = 173), Perceive | High Lo | Consistent | Transitio
indicating cautious but committed trip d Health | (exact | w | protocol |nto
planning in early recovery. Nature-based Safety M to visibility | smart
motives predominated (raw n to be inserted), insert) assuranc
. . . . e
ahgmng with contmged prefe?ence for (beyond
open-air, lower-density experiences. visible
theatre)
Mobility in-country was multimodal: Price— Moder | — | Promotion | Bundle
car/van (38.0%), rail systems (32.4%), and Value | ate- § , eco-activ
0 . Perceptio | High appreciate | ities &
motorcycle/scooter (27.0%) usage point to a J mid-scal
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on al uptake | impact
transpare
ncy

4.3 Five A’s Satisfaction and Dispersion

The satisfaction hierarchy was Amenities (M
=6.61, SD = 0.62) > Attractions (M = 5.86,
SD = 1.58) > Accommodation (M = 5.33,
SD = 1.20) > Accessibility (M =5.12, SD =
1.58) > Activities (M = 4.28, SD = 2.57).

Amenities approached a ceiling effect,
evidencing consistently strong
hygiene/service support signalling.

Attractions retained robust perceived value,
reflecting resilient natural and cultural
appeal. Accommodation and Accessibility
registered broadly positive but more variable
performance—indicating residual friction in
transport linkages/wayfinding and
opportunities for price—quality refinement.

Activities displayed the lowest mean
coupled with the highest dispersion (SD =
2.57), pointing to heterogeneity in
experiential availability and curation (some
respondents reporting rich engagement;
others reporting scarcity or mismatch). This
dispersion flagged Activities as the initial
structural underperformer relative to the
higher, more uniform domains.

4.4 Extended Constructs and Refined
Performance Profile

Following reliability pruning (elimination of
low-loading/redundant or
instability-inducing items), the composite
ordering reconfigured to Sustainability
Orientation (M = 6.29) > Amenities (M =
5.50) > Attractions (M = 5.23) > Activities
(M = 4.82) > Accessibility (M = 4.35) >
Health Safety (M = 4.12) >

229

Accommodation (M = 2.98). Two critical
shifts emerged:

1. Accommodation Gap Emergence:
Accommodation’s mean collapsed
from 5.33 to 2.98 after removal of
items that had previously inflated
central tendency or masked variance.
This revealed an authentic structural
deficit—a low performance score
co-existing with high strategic
weight (Relative Weight 18.58%). Its
internal consistency (a = .63)
remained acceptable for exploratory
modeling and is interpreted as
substantive variability in lodging
experience/value rather than
measurement noise.

2. Activities Improvement /
Stabilisation: Activities’ mean rose
from 4.28 to 4.82 and variance
tightened (SD markedly reduced),
indicating that poorly performing or
ambiguously framed items had been
contributing disproportionate noise.
Post-pruning, Activities now present
as a mid-lower performer rather than
an extreme outlier, repositioning the
primary actionable gap toward
Accommodation.

Reliability Range: All retained constructs
achieved Cronbach’s o between .63 and .79
(Attractions .74; Amenities .79;
Sustainability .77; Activities .71;
Accessibility .72; Health Safety .75;
Accommodation .63; Price—Value .68; DCI
.76), satisfying exploratory thresholds (>
.60) and reinforcing interpretive credibility.

Extended Constructs

e Perceived Health Safety
(post-pruning M = 4.12) occupies
mid-performance territory,
suggesting plateauing returns on
visible protocols and the need to
transition to frictionless, digitally
mediated assurance (“smart
assurance”).
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e Price—Value showed instability and Amenitie | 6.61 | 5.50(— || | Strong,
was excluded from the principal s (0.62 | ) (ceilin | stable
importance—performance mapping; ) g hygiene

.. . ’ moder | platform
nonetheless, descriptive signals ated)
(moderate mean) align with a Attractio | 5.86 | 5.23 (— | Slight | Core
value-sensitive cohort. ns (1.58 |) ! appeal

e Sustainability Orientation evidences ) retained
performance surplus (high mean, Accomm | 5.33 | 2.98(— ) || Value/qua

. o odation (1.20 |) (revea | lity
moderqte 1mportgnce share 15.46%), ) led deficit
indicating attitudinal alignment oap)
already exceeding its current weight Accessibi | 5.12 | 4.35(— | | Friction
in actual destination choice lity (1.58 1) persists
calculus—thus providing “slack” for — )
strategic reallocation or for Activities | 4.28 | 4.82 1 Underperf

glerea ! (2.57 | (0.45) | (stabil | orming
conversion into more tangible ) ised) | but
decision heuristics (e.g., impact improved
transparency, regenerative Health ™M 412 (— | — Trust
participation). Safety not ) foundatio
state n
. d) ~
Importance & Gaps (RW %): Amenities hzgh
(19.99%), Accommodation (18.58%), Sustainab | (—) | 6.29 (— | New | Performa
Health Safety (18.16%), Accessibility ility ) empha | nce
(17.93%), Sustainability (15.46%). Despite . sis surplus
its lowest performance, Accommodation Ef;ﬁfg =) g‘)mStabl - lf?;;lluded
retains near-parity importance, creating a RW/IPM
suppressed utility situation where DCI [ — Dependen
performance elevation promises (Intent) t variable
disproportionate gains in intention
outcomes. Gap ratios corroborate the L
misalignment sequence Accommodation 4.7 Reliability
(1.083) > Health Safety (1.038) > - Construct '6‘ ;‘9
Accessibility (1.028) > Amenities (0.983) > menities :
. o e : Sustainability 31.77
Sustainability (0.939)—oprioritising lodging -
. . Attractions 4 1.74
enhancement (service consistency, value —
: N . Activities 51.71
density, experiential theming), then seamless Accessibility sT 7
assurance and mobili.ty friction 'reduction. Health Safety 4 :7 3
Amenities’ near-equilibrium (high Accommodation | 4 | 63
importance, high performance) argues for Price—Value* 3| 68
maintenance strategies (prevent DCI 4| 76

complacency; incremental digitalisation).
Sustainability’s surplus advises selective
resource diversion while reframing high
sustainability performance into clearer
economic and experiential value
propositions to customers.

4.8 Relative Importance & Performance

Predicto | R | Perfor | Perfor | G | Priorit
. W
4.5 Composite Means r % r;,;:;f mazn e ﬁl; y
Constru | Orig | Post-Pr | Direct | Interpret tio

ct inal | uning | ionof | ation Ameniti | 19 [ 550 [ +0.35 |09 | Mainta
Mea | Mean | Chan es 9 83 |in
n (SD) ge 9
(SD)
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Accom | 18 | 2.98 —-153 | 1.0 | Prima Thailand’s apparent recovery advantage in
modatio | .5 8 | ry amenity excellence—especially sanitation,
1 8 Gap hygiene certification, and safety
Health 18 | 4.12 —0.68 1.0 | Improv .- > .
communication—constitutes an enabling

Safety .1 38 | e : o N

6 rather than differentiating layer (Gossling et
Accessib | 17 | 4.35 -0.51 | 1.0 | Improv al., 2021; WHO, 2020a, 2020b). In service
ility 9 28 |e quality logic these elements now function as

threshold or hygiene factors whose absence
penalises choice, while their presence

Sustaina | 15 | 6.29 +0.94 0.9 | Levera

bility 4 39 | ge 1ee, nee
6 (perfor merely permits higher-order experiential
mance evaluation (Parasuraman, Zeithaml, &

slack) Berry, 1988). Empirical underperformance
of Activities supports the contention that
post-crisis competitiveness migrates
“upstream” toward curated, small-batch,
learning-rich, and regenerative encounters

4.9 Strategic Gap Summary

Cluster | High | Perfor | Strate Key
Impor | mance gic Levers

tance? | Level | Postu (Higgins-Desbiolles, 2020; Weaver, 2020).
re Without strategic diversification beyond
Accom | Yes | Low | Conce | Value legacy beach—temple bundles, narrative
andano ntrate Ssﬁzigen fatigue and commoditisation risks intensify
oy, (Buhalis & Amaranggana, 2015).
experient
ial 5.2 Health Safety as Trust Infrastructure
theming
IS{aefael tt;l Yes Mid lc:‘enhan Seamless The elevation of perceived health safety to
unobtrusi the top predictor aligns with Protection
ve Motivation Theory (Rogers, 1983) and risk
assurance perception scholarship indicating that
i : tech adaptive travel intentions increase when
l‘:‘ﬁ ;SSI Yes Mid E:han g:lﬂnmo threat appraisal is mitigated by effective
integratio coping appraisals (Floyd et al., 2000;
n, Cahyanto et al., 2016). Health safety has
wayfindi transitioned from a transient crisis cue to a
ng structural trust infrastructure comparable to
Ameniti | Yes High | Maint | Prevent political stability and environmental safety
es ain complace .
ney: (Jonas et al., 2011). Thus, mangggrlal
smart emphasis should evolve from visible
automati “protocol theatre” toward integrated,
on data-driven quality assurance (sensor-based
Sustaina | Moder | Very | Levera | Impact occupancy, dynamic crowd dashboards)
bility ate High | ge Islto_rytelh consistent with smart destination paradigms
Ci’weﬂ (Gretzel et al., 2015; Buhalis &
surplus Amaranggana, 2015).
Activitie | Moder | Mid Innova | Regenera
s ate (post-p | te tive 5.3 Accessibility Convergence and Digital
foontest rune) miero-eX | Intermediation

Accessibility’s strong weight corroborates
integrated mobility literature emphasising
that seamless multimodal chains (air-rail—
last mile) and unified digital interfaces

5. Discussion

5.1 Reframing Competitive Advantage
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reduce cognitive load and expand spatial
exploration (Gonzalez-Reverté, 2019).
Fragmented ticketing and inconsistent
real-time information create perceived risk
and opportunity cost, dampening
discretionary side-trips (Khadaroo &
Seetanah, 2007). Open data APIs and
multilingual wayfinding apps foster
perceived controllability and thereby
enhance both satisfaction and choice
probability (Lamsfus et al., 2015).

5.4 Activity Innovation: From Volume to
Value

The Activities gap (high importance, low
performance) is consistent with calls to
move from volume growth to value creation
through experiential co-creation and
regenerative design (Bosworth et al., 2021;
Higgins-Desbiolles, 2020). Micro-itineraries
(e.g., mangrove restoration, circular
gastronomy, soft adventure interpretation)
operationalise value co-creation by
embedding learning, pro-environmental
behaviour, and community benefit (Prahalad
& Ramaswamy, 2004; Campos et al., 2018).
Co-creation enhances authenticity
perceptions and can elevate willingness to
pay while distributing economic rents to
local actors (Richards, 2018). Modularity
further enables dynamic bundling with
accommodation promotions, reinforcing
price—value satisfaction.

5.5 Sustainability Orientation as
Emerging Differentiator

Although sustainability orientation adds
modest incremental variance, literature
suggests a trajectory from attitudinal
salience to behavioural normalisation as
enabling infrastructures (measurement,
transparency, incentives) mature (UNWTO,
2022; Weaver, 2020). Mechanisms such as
carbon footprint labelling, community
contribution dashboards, and participation
credits can convert latent pro-sustainability
attitudes into travel behaviour (Higham &
Font, 2020). This creates reputational capital
and advocacy spillovers, potentially
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mediating Activities — Destination Choice
relationships in future models (Dolnicar &
Griin, 2009).

5.6 Integrative Theoretical Implications

Integrating 5As with health safety, price—
value, and sustainability constructs advances
destination systems theory by reclassifying
Amenities (hygiene/safety) as trust
infrastructure; Accessibility as friction cost
reducer; Attractions and Accommodation as
core resources; Activities, Sustainability
Orientation, and Price—Value Bundling as
differentiation engines (Dickman, 1997;
Gretzel et al., 2015). The layered utility
perspective—Foundation (Health &
Amenities) — Access (Connectivity) —
Core (Attractions & Accommodation) —
Differentiation (Activities + Sustainability +
Value Co-Creation)—mirrors service-
dominant logic emphasising operant
resources and co-creation (Vargo & Lusch,
2008). Future longitudinal and experimental
research (e.g., discrete choice conjoint
manipulating health safety signalling
intensity) can test stability of predictor rank
ordering as pandemic salience decays (Floyd
et al., 2000).

6. Managerial Implications

6.1 Strategic Priority Matrix

Priority Focus Strategic | Indicative
Level Area Objectiv | Initiatives
e
1 Activities Close Audit
(Immed performa | inventory;
iate) nce gap co-design
via micro-experi
diversific | ences; pilot
ation & regenerative
authentici | workshops;
ty limit group
sizes;
dynamic
packaging
with lodging
1 Accessibili | Enhance | Integrate
(Immed | ty perceived | multi-modal
iate) seamless | booking app;
ness real-time
multilingual
alerts;
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6.2 Data & Analytics Enablement

Establish destination experience analytics
dashboards synthesising booking flows,
activity participation, and sentiment scraping
to iteratively refine the activity portfolio.
Deploy A/B testing of bundle configurations
(e.g., eco-workshop + rail pass) to quantify
uplift in choice intention.

6.3 Partnership & Governance
Form cross-sector consortia (DMO,

transport operators, community enterprises)
to co-fund digital integration and co-create
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. regenerative activity standards. Governance
76k o Ty i‘“cgkt;t Qth charters should codify equitable revenue
ort T1Ce— €miorce cn, -01-S : .
Term) | Value mid-scale | ay sharing and quality control.
affordabil | eco-bundle
ity discounts; 6.4 Marketing & Communication
loyalty
?{Cro'rewar Shift messaging from defensive (safety
tri’nsparent compliance) to aspirational (co-creating
dynamic positive impact). Utilise narrative layers:
pricing Safety Assured — Seamless Access —
guidelines Authentic Micro-Experiences — Positive
2 (Short | Health Transitio | IoT Local Impact. Emphasise transparency
Term) | Safety nto oeeupancy (dashboards of community benefit metrics)
Evolution smart displays; N deri dibilit
assurance | digital 0 underpin credibiiity.
hygiene
compliance 6.5 Human Capital & Training
badges;
g:;?;iﬁg’fn Upskill guides as ‘experience curators’ with
scheduling competencies in interpretation, sustainability
3 Sustainabil | Convert | Carbon-lite facilitation, and digital tool usage (AR
(Mediu | ity latent itinerary overlays, real-time translation). Implement
m) Orientation | interest to | planner; micro-credentialing pathways aligned with
behaviou | visitor international sustainable tourism standards.
r conservation
credits;
circular 7. Theoretical Implications and Future
economy Research
storytelling
3 Accommo | Highlight ?ﬁ:ﬁfm This study’s layered utility model invites
(Mediu | dation differenti | stays longitudinal \{ahdatlon to track temporal
m) Positioning | ated (wellness, decay or persistence of health safety
mid-scale | culinary salience. Future research could: (a) employ
experienc | learning) probabilistic sampling across secondary
e ﬁfﬂifﬁ airports and land borders; (b) integrate
activity behavioural data (GPS mobility traces) to
networks complement self-report; (c) test moderated

mediation wherein sustainability orientation
amplifies Activities — Choice pathways; (d)
compare European segments (e.g., Nordic
vs. Mediterranean) to detect cultural risk
appraisal differences; (e) apply latent class
analysis to uncover discrete experiential
preference clusters (e.g., Eco-immersive,
Digital Nomad, Wellness Seeker); (f)
incorporate structural equation modelling
(SEM) to simultaneously estimate latent
constructs and hierarchical paths, and (g)
simulate scenario analysis (e.g., renewed
health alerts) on attribute weighting using
choice experiments (conjoint or best—-worst
scaling).
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8. Limitations

Non-probability sampling limits external
validity; self-selection may overrepresent
travellers with positive experiences.
Cross-sectional design precludes causal
inference regarding evolving attribute
salience. Measurement of sustainability
orientation may not capture depth of
pro-environmental behaviour due to social
desirability. Activity satisfaction
heterogeneity suggests potential
measurement refinement (e.g.,
sub-dimensions: cultural immersion,
adventure, wellness, learning). Economic
conditions (inflation, currency fluctuations)
in source markets could confound price—
value perceptions yet were not directly
controlled.

9. Conclusion

Post-pandemic competitive advantage has
migrated from basic hygiene signalling—
now a threshold expectation—to the
orchestration of value-dense accommodation
and curated, sustainability-aligned
experiential portfolios enabled by seamless
mobility and trust infrastructure. Addressing
the newly revealed Accommodation gap
while elevating regenerative Activities
constitutes the most leverageable pathway to
strengthen Destination Choice Intent and
secure resilient recovery.

6. References

Azen, R., & Budescu, D. V. (2003). The
dominance analysis approach for comparing
predictors in multiple regression.
Psychological Methods, 8(2), 129-148.
https://doi.org/10.1037/1082-989X.8.2.129

Buhalis, D., & Amaranggana, A. (2015).
Smart tourism destinations. In Z. Xiang & 1.
Tussyadiah (Eds.), Information and
communication technologies in tourism 2015
(pp- 377-389). Springer.
https://doi.org/10.1007/978-3-319-14343-

9 28

234

Campos, A. C., Mendes, J., Oom do Valle,
P., & Scott, N. (2018). Co-creation of tourist
experiences: A literature review. Current
Issues in Tourism, 21(4), 369—400.
https://doi.org/10.1080/13683500.2015.1062
117

Cronbach, L. J. (1951). Coefficient alpha
and the internal structure of tests.
Psychometrika, 16(3), 297-334.
https://doi.org/10.1007/BF02310555

Dickman, S. (1997). Tourism: An
introductory text (3rd ed.). Hodder
Education.

Field, A. (2018). Discovering statistics using
IBM SPSS Statistics (5th ed.). SAGE.

Floyd, M. F., Gibson, H., Pennington-Gray,
L., & Thapa, B. (2004). The effect of risk
perceptions on intentions to travel in the
aftermath of September 11, 2001. Journal of
Travel & Tourism Marketing, 15(2-3), 19—
38. https://doi.org/10.1300/J073v15n02 02

Note: Original year often cited as 2004 for
this post-9/11 risk study; ensure it aligns
with the version you intended. If you meant
a different article, adjust accordingly.

Gossling, S., Scott, D., & Hall, C. M.
(2021). Pandemics, tourism and global
change: A rapid assessment of COVID-19.
Journal of Sustainable Tourism, 29(1), 1-20.
https://doi.org/10.1080/09669582.2020.1758
708

Gretzel, U., Sigala, M., Xiang, Z., & Koo, C.
(2015). Smart tourism: Foundations and
developments. Electronic Markets, 25(3),
179-188. https://doi.org/10.1007/s12525-
015-0196-8

Henseler, J., Ringle, C. M., & Sarstedt, M.
(2015). A new criterion for assessing
discriminant validity in variance-based
structural equation modeling. Journal of the
Academy of Marketing Science, 43(1), 115—
135. https://doi.org/10.1007/s11747-014-
0403-8

CrreTech 2025


https://doi.org/10.1080/13683500.2015.1062117
https://doi.org/10.1080/13683500.2015.1062117
https://doi.org/10.1007/BF02310555
https://doi.org/10.1080/09669582.2020.1758708
https://doi.org/10.1080/09669582.2020.1758708
https://doi.org/10.1007/s12525-015-0196-8
https://doi.org/10.1007/s12525-015-0196-8

SMART|
P CREATIVIT)Yf

AUGUST; 6:87,2025 KANTARY,BAYHOTEL RAYONG

Higham, J., & Font, X. (2020).
Decarbonising tourism: Mission impossible?
Tourism Recreation Research, 45(2), 157—
168.
https://doi.org/10.1080/02508281.2019.1706
896

Higgins-Desbiolles, F. (2020). Socialising
tourism for social and ecological justice after
COVID-19. Tourism Geographies, 22(3),
610-623.
https://doi.org/10.1080/14616688.2020.1757
748

Hu, L. T., & Bentler, P. M. (1999). Cutoff
criteria for fit indexes in covariance structure
analysis: Conventional criteria versus new
alternatives. Structural Equation Modeling,
6(1), 1-55.
https://doi.org/10.1080/10705519909540118

Johnson, J. W. (2000). A heuristic method
for estimating the relative weight of
predictor variables in multiple regression.
Multivariate Behavioral Research, 35(1), 1—
19.
https://doi.org/10.1207/S15327906MBR350
11

Johnson, J. W., & LeBreton, J. M. (2004).
History and use of relative importance
indices in organizational research.
Organizational Research Methods, 7(3),
238-257.
https://doi.org/10.1177/1094428104266510

Jonas, A., Mansfeld, Y., Paz, S., &
Potasman, I. (2011). Determinants of health
risk perception among low-risk-taking
tourists traveling to developing countries.
Journal of Travel Research, 50(1), 87-99.
https://doi.org/10.1177/0047287510362787

development. Annals of Tourism Research,
34(4), 1021-1032.
https://doi.org/10.1016/j.annals.2007.05.005

Lamsfus, C., Martin, D., Alzua-Sorzabal, A.,
& Torres-Manzanera, E. (2015). Smart
tourism destinations: An extended
conception of smart cities focusing on
human mobility. Information Technology &
Tourism, 15(4), 341-364.
https://doi.org/10.1007/s40558-015-0043-5

Lynn, M. R. (1986). Determination and
quantification of content validity. Nursing
Research, 35(6), 382-385.
https://doi.org/10.1097/00006199-
198611000-00017

Parasuraman, A., Zeithaml, V. A., & Berry,
L. L. (1988). SERVQUAL: A multiple-item
scale for measuring consumer perceptions of
service quality. Journal of Retailing, 64(1),
12-40.

Podsakoff, P. M., MacKenzie, S. B., Lee, J.-
Y., & Podsakoff, N. P. (2003). Common
method biases in behavioral research: A
critical review of the literature and
recommended remedies. Journal of Applied
Psychology, 88(5), 879-903.
https://doi.org/10.1037/0021-9010.88.5.879

Prahalad, C. K., & Ramaswamy, V. (2004).
The future of competition: Co-creating
unique value with customers. Harvard
Business School Press.

Richards, G. (2018). Cultural tourism: A
review of recent research and trends.
Journal of Hospitality and Tourism
Management, 36, 12-21.
https://doi.org/10.1016/.jhtm.2018.01.003

Kaosiri, K., & Hemthong, C. (2019).
Determinants of destination competitiveness
in Thailand: A structural-equation approach.

Asian Journal of Tourism Research, 4(2),
65-80.

Khadaroo, J., & Seetanah, B. (2007).
Transport infrastructure and tourism

235

Rogers, R. W. (1983). Cognitive and
physiological processes in fear appeals and
attitude change: A revised theory of
protection motivation. In J. Cacioppo & R.
Petty (Eds.), Social psychophysiology (pp.
xx—xx). Guilford Press.

Insert page range when available.

CrreTech 2025


https://doi.org/10.1080/02508281.2019.1706896
https://doi.org/10.1080/02508281.2019.1706896
https://doi.org/10.1080/14616688.2020.1757748
https://doi.org/10.1080/14616688.2020.1757748
https://doi.org/10.1177/0047287510362787
https://doi.org/10.1016/j.annals.2007.05.005
https://doi.org/10.1007/s40558-015-0043-5
https://doi.org/10.1016/j.jhtm.2018.01.003

SMART|
P CREATIVIT)Yf

INNOVATIVEE!

UGST 6:872025 KANTARY,BAY,HOTEL RAYONG

Rosseel, Y. (2012). lavaan: An R package
for structural equation modeling. Journal of
Statistical Software, 48(2), 1-36.
https://doi.org/10.18637/jss.v048.102

Tonidandel, S., & LeBreton, J. M. (2011).
Relative importance analysis: A useful
supplement to regression analysis. Journal
of Business and Psychology, 26(1), 1-9.
https://doi.org/10.1007/s10869-010-9204-3

UNWTO. (2022). International tourism
highlights: 2022 edition. World Tourism
Organization. https://www.unwto.org/
(verify direct URL to PDF or landing page)

Vargo, S. L., & Lusch, R. F. (2008).
Service-dominant logic: Continuing the
evolution. Journal of the Academy of
Marketing Science, 36(1), 1-10.
https://doi.org/10.1007/s11747-007-0069-6

Weaver, D. (2020). Sustainable tourism and
the grand challenge of COVID-19.
International Journal of Tourism Cities,
6(4), 691-698. https://doi.org/10.1108/IJTC-
05-2020-0098

World Health Organization. (2020a, January
30). Statement on the second meeting of the
International Health Regulations (2005)
Emergency Committee regarding the
outbreak of novel coronavirus (2019-nCoV).
https://www.who.int/news/item/30-01-2020-
emergency-committee-statement

World Health Organization. (2020b, March
11). WHO Director-General’s opening
remarks at the media briefing on
COVID-19—11 March 2020.
https://www.who.int/director-
general/speeches/detail/who-director-
general-s-opening-remarks-at-the-media-
briefing-on-covid-19---11-march-2020

236 CrreTech 2025


https://www.unwto.org/
https://doi.org/10.1007/s11747-007-0069-6
https://doi.org/10.1108/IJTC-05-2020-0098
https://doi.org/10.1108/IJTC-05-2020-0098
https://www.who.int/news/item/30-01-2020-emergency-committee-statement
https://www.who.int/news/item/30-01-2020-emergency-committee-statement
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020

—\

" 'AUGUST;6:8',2025 KANTARY;BAY,HOTEL RAYONG

nsauIIInkaswinnTsuusunlidmunensns: nsalAnenguinensnsdugnlnuas
Famnaguyulugnavinnsiiey JanInasdans

Career Development and Community Innovation from Bamboo for Farmers: A Case
Study of Bamboo Growers and Community Enterprises in Tha Takiab District,

Chachoengsao Province
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ABSTRACT

This study aimed to develop bamboo processing skills and increase the value of bamboo
products in the community while promoting the use of technology and innovative processes in bamboo
product manufacturing to generate income. It also aimed to build knowledge and marketing skills for
farmers in the community enterprise group of bamboo growers in Tha Takiab District, Chachoengsao
Province. The methodology involved active learning, with training focused on four key areas: 1) Health and
well-being, 2) Vocational skills and entrepreneurship, 3) Learning in the modem world, and 4) Food
security and balance, along with an understanding of production and marketing processes. The results
showed that farmers were able to enhance their bamboo processing skills and create products that meet
the market demand both domestically and internationally. Moreover, these efforts contributed to job
creation and increased income, strengthening the local economy. The findings align with sustainable
development goals and promote community-based economic growth through the utilization of local

resources.

Keywords: Bamboo community added value
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(Real-time Human Object Tracking Using YOLOV8 and PID Control with Pessen Integral

Rule for Autonomous Drone Navigation)
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ABSTRACT

This study presents a real-time person tracking system utilizing a drone, which integrates the YOLOV8
object detection model with a PID control algorithm. The YOLOv8 model detects humans from different
angles and walking postures, and feeds positional data to a PID controller to adjust the drone's movement
accordingly. The PID parameters were tuned using the Pessen Integral Rule and applied to two motion axes:
Yaw (left-right) and Forward/Backward (FB). The system was tested under dynamic conditions, including
walking with a frontal gait, side steps, and turns. Experimental results demonstrated that the drone can
effectively stabilize itself and follow human motion by adjusting its position in response to visual feedback.

When the target moves left or right, the output of the Yaw PID compensates accordingly. Similarly, the FB
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PID adjusts distance when the person approaches or retreats. Although small oscillations occur due to drone

size and environmental factors, the system achieves satisfactory tracking performance. This research

highlights the feasibility of two-axis PID-based control for real-time drone-based human tracking.

Keywords: PID controller, Pessen Integral Rule, YOLOVS, object tracking, drone control
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