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Revolutionizing career learning with InnoTVET: Integrating the Career Learning Canvas for

modern secondary and vocational education

Nongluck Manowaluilou*

Department of Vocational Education, Faculty of Education, Kasetsart University, Bangkok 10900, Thailand

*Corresponding author. E-mail: fedunim@ku.ac.th

Abstract

In an era where technology and innovation play a crucial role in reshaping the workforce, this research
project focuses on the development of Innovation in Thailand Vocational Education and Training (InnoTVET).
The project aims to create a prototype for sustainable vocational education through creative career-oriented
learning for secondary and vocational students. It incorporates modern technology to enhance skills and
competencies that align with industry needs, using the Career Learning Canvas—a tool designed to foster
understanding and strategies for vocational learning among students. This tool integrates professional skills
with digital technology to boost learning effectiveness and career readiness. The study involves a group of
secondary and vocational students, utilizing a One-way ANCOVA to compare student groups before and after
the implementation of vocational learning enhancements. The course design is outcome-driven, aligning with
labor market demands through experiential learning and hands-on training, addressing essential skills across
various career fields. This research will serve as a pivotal model for the development of innovative vocational
education and training, aimed at producing a high-quality workforce capable of adapting effectively to future
career landscapes.

Keywords: career education, innoTVET, innovation in vocational education, vocational education
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Using board game-based learning to develop grade 12 student’s scientific explanation in chemistry

noanua Uniywed*, tansmnd niuia

Kritkamon Pitanupong’, Akarat Tanak

MARTINNSANET ARULANHANERT NMINENABNBATANAAT NI 10900
Department of Education, Faculty of Education, Kasetsart University, Bangkok 10900, Thailand

*Corresponding author. E-mail address: kritkamon.pi@ku.ac.th

UNARNEa

UARRRIRUsrasANaAnAnaini s lun1safeAtauneneine A ansuainiTaus s Audu

' '
=

o =2 = o a o = v o =3 v 12 o

NseuANHLN 6 911U 29 AU NaAnTsiTaudineldinunszanu Inavinnisifiudeyaltne lduuudnaanannsnly
N198519A19E L8N INANEIANARTUAIAINNNIANT9TEUS Felszneudan 3 asdlsznay Tud dananadna
wang U wazn1sligNe wardinsvideyalagdnnguasinainisalunisaieAresunanidnenAansues
v [ o ] 5 1 v ¥ [
UnGEEunINANaNysaizasAnatinauanmuuiaresAtszney uieaniduseAun weld uarlfuies naann
ApnzduuudanisadnaAnesuiamiinemans wudn n1sdpnissauilngldinunszauannsnimuiniaFa
AaBLNENINEnAnansls ueidszAuNuanseiuluafuiilan nanaAe inFausuisnaseaasunluilam
dl o [P 1 ! ! a ° o s dl ar v dl I o
Fesarsazanstiiesgandt gnengiua uazliied sanandy Tneesdlszneufiimmnldanige Ae wangiu
waznsliunua TnaennzluFesldeg

AdAy: nednnaFeuilaaldinunszany, neafmebunadinanfans, 3111A%

Abstract

This study aimed to investigate the ability of 29 Grade 12 students to construct scientific explanations
through board game-based learning. Data were collected using an assessment tool that measured their
scientific explanation skills after the learning activities. The assessment consisted of three components: claims,
evidence, and reasoning. The data were analyzed by grouping students’ abilities based on the completeness
of their responses for each component, categorized into three levels: good, fair, and poor. The results of the
analysis revealed that board game-based learning enhanced students’ ability to construct scientific
explanations, though the extent of improvement varied by content. Students demonstrated the highest ability in
explaining buffer solutions, followed by acid-base pairs and electrochemistry. The most challenging
components for development were evidence and reasoning, particularly in the topic of electrochemistry.

Keywords: board game-based learning, chemistry, scientific explanation
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Development of learning kit on speed of sound in the air using smartphone sound sensor

QIFNNA LWNWIN, THNYT WHINTZANS, TR Hiwiz*, As9AN Fssi3esTnm, 301 wdedlval

Natthakamon Pamnam, Chompoonut Kaewkrajong, Chat Teeka*, Sirathat Weerapiriyachat,
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Bachelor of Education, Program in General Science, Faculty of Science and Technology,

Suan Dusit University, Bangkok 10700, Thailand

*Corresponding author. E-mail: chat_tee@dusit.ac.th
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Abstract

This article presents the measurement of the speed and frequency of sound resonance in a syringe
with one open end using an acoustic sensor or a microphone on a smartphone. The speed and frequency of
sound resonance measured by the smartphone sensor are in good agreement with the theory. The results show
that the speed and frequency of sound resonance in a syringe with one open end in air are 343.71%+1.4 meters
per second, which is 0.34901 percent lower than the theoretical value. This experimental set can be used as a
teaching aid for the subject of speed and resonance in physics.

Keywords: open ended and closed ended tubes, smartphone sensor, sound velocity
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Development of physics experiment kits on the topic of density of air using barometer sensor

on smartphone

ATUUN FDIUNN, NUUWAY WINAY, TR Awz*, ReNAY IszRsezam, A AwTeslua

Jeeranan Sojanthuke, Kanyaphat Phromwang, Chat Teeka*, Sirathat Weerapiriyachat, Wipa Tupchiangmai
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Bachelor of Education, Program in General Science, Faculty of Science and Technology,

Suan Dusit University, Bangkok 10700, Thailand

*Corresponding author. E-mail: chat_tee@dusit.ac.th
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Abstract

This research aimed to: (1) measure air pressure as a function of height inside a school building using
a barometer sensor in a smartphone, and (2) determine the air density inside the school building.
By installing four pressure measurement applications: Phyphox, Physics Toolbox Sensor Suite Pro, Barometer,
and SensorKinetics. The results showed that the air pressure inside the school building decreased when
measured at higher building heights, and the air density inside the school building was 1.62, 1.62, 1.55, and
1.63 kilograms per cubic meter when measured with Phyphox, Physics Toolbox Sensor Suite Pro, Barometer,
and SensorKinetics applications, respectively. Air pressure measurements using the Phyphox, Physics Toolbox
Sensor Suite Pro and SensorKinetics applications are more accurate and reliable than those using
the Barometer application, with pressure readings being closer to those obtained with a barometer.
The developed experimental set can be used as a good media for learning physics.

Keywords: barometer sensor, density of air, smartphone sensor
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Development of learning kit on light bulb luminescence measuring by using ambient

light sensor on smartphone
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Abstract

This research aimed to (1) measure the luminous intensity of LED bulbs using a light sensor on a
smartphone, and (2) find the electrical power of the bulb from the relationship between the luminous intensity
and the distance. A 15-watt LED bulb was used as a light source and a light sensor on a smartphone and the
Luminos Meter application were used to measure the luminous intensity as a function of the inverse square of
the distance. The results of the research found that, (1) the luminous intensity of the LED bulb decreased
exponentially as the distance between the bulb and the sensor increased, and (2) the electrical power was
15.045 watts with an error of 0.3 percent. The developed experimental set can be used as a teaching aid for
the subject of Light and Luminous Intensity in Physics.

Keywords: ambient light sensor, light bulb power, smartphone sensor
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Development of physics experiment on free-fall by using accelerometer sensor on smartphone
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Abstract

This research aimed to study free fall by releasing a smartphone to fall freely. The acceleration and
free fall time were measured using the accelerometer sensor in the smartphone. The measurement results were
displayed using the Phyphox application in Acceleration (without g) mode. The results showed that,
the performance of the designed and developed free fall physics experiment set, when the operation of
this experiment set was tested to measure the free—fall time at the height of 30-70 cm, the free fall time was
obtained as 0.270, 0.331, 0.351, 0.371, and 0.411 seconds, respectively. The acceleration due to gravity of
the Earth was 8.78+1.02 meters per second squared. The experimental activities developed in this research
are suitable for use as a medium for physics experiments on free fall at both secondary and higher education
levels.

Keywords: accelerometer sensor, free-fall, smartphone sensor
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Development of learning kit on magnetic field strength by using magnetometer sensor

on smartphone
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Abstract

This research presents an experimental measurement of dipole and quadrupole magnetic fields
as a function of the distance of permanent magnets using a magnetic sensor on a smartphone with the Phyphox
application installed. The results show that the measured dipole and quadrupole magnetic fields as a function
of the distance of the cylindrical permanent magnets follow the theory according to Arribas's method.
The magnetic dipole moments of the dipole and quadrupole magnetic fields are 0.0515 and 0.0913 Am?,
respectively. Moreover, when this experimental set was used in teaching 21 first-year students enrolled in the
general physics laboratory course, it was found that teaching using this experimental set led to students having
a concept of magnetic field at 74.30 percent, which was significantly higher than the criteria at the .05 level.
Therefore, this experimental set is suitable for use in teaching physics on the topic of magnetic fields at both
secondary and higher education levels.

Keywords: dipole and quadrupole magnetic fields, magnetic moment, magnetometer, smartphone sensor
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Development of learning kit on Impulse and momentum by using accelerometer sensor on

smartphone
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Abstract

This research aims to study the impulse and momentum of the smartphone falling on the ground with
a cushion freely using an acceleration sensor on a smartphone as a measurement tool. The Phyphox application
was installed to measure the acceleration value as a function of time of the impulse and momentum of letting
the smartphone fall on the ground with a cushion. The results found that, the efficiency of the experimental set
on impulse and momentum that was designed and developed when testing the performance of this
experimental set to find the impulse and momentum of dropping a 0.186 kg smartphone at a height of 30-80
cm, it was found that the impulse values were 0.892, 0.738, 1.00, 0.894, 0.867, and 0.747 kg—m/s, respectively,
and the momentum values were 0.347, 0.401, 0.420, 0.547, 0.584, and 0.639 kg—m/s, respectively. The learning
set developed in this research is suitable for use as a medium for physics experiments on impulse, momentum,
and collisions at both secondary and higher education levels.

Keywords: accelerometer sensor, impulse, momentum and collision, smartphone sensor
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Effects of curiosity and school climate on scientific literacy of students: PISA 2022 data

analysis using multilevel model
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Abstract

Scientific literacy was important and should be studied about the affecting factors in both individuals
and school levels. This correlational research aimed to analyze the effects of curiosity and school climate on
scientific literacy of students. Samples were 7409 students from 275 schools from the PISA 2022 dataset. Data
were collected by The Institute for the Promotion of Teaching Science and Technology. Data were analyzed
using the intercept and slope as outcome model. Research results were as follows. When controlling for school
climate, curiosity had the positive effects on scientific literacy of students. School climate had the negative
effect on the school average of scientific literacy. Finally, school climate had the positive effect on the influences
of curiosity of scientific literacy of student in each school. All regression coefficients were statistically significant
at level of 0.05. Findings indicated the development of scientific literacy of students through the curiosity of
students and school climate.

Keywords: curiosity, PISA 2022 dataset, school climate, scientific literacy
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Abstract

This study aimed to synthesize teaching strategies based on constructivist theory to enhance
entrepreneurship education for secondary school students. A systematic review was conducted using research
articles published between 2015 and 2024 from Scopus, EBSCO, and ERIC databases. Keywords such as
Entrepreneurship Education, Entrepreneurial Learning, Constructivist Teaching, and Secondary Education were
applied to identify relevant studies. After screening and selection, 14 articles met the inclusion criteria, focusing
on experimental, quasi-experimental, or mixed-method designs. The findings revealed a variety of teaching
strategies aligned with constructivist theory, including project-based learning, active learning, problem-oriented
learning, socio-scientific argumentation, and inquiry-based learning. These strategies emphasize active
knowledge construction, collaborative learning, and contextualized real-world applications. The results indicate
that constructivist teaching approaches effectively develop entrepreneurial characteristics (e.g., creativity,
leadership, and perseverance), entrepreneurial mindsets (e.g., critical thinking, risk-taking, and opportunity
recognition), and business-related knowledge. This study underscores the importance of educators adopting
a facilitator role to encourage student-centered learning environments and promote knowledge construction
through experiential and problem-solving activities. Moreover, flexible assessment methods tailored to diverse
learning processes were found to support students' entrepreneurial skills development effectively.
Keywords: active learning, constructivist teaching strategies, entrepreneurship education,

project-based learning, secondary school students
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Abstract

The overall objectives of this study was to create an instructional process for enhance students’
metacognitive experience. The research methodology adopts a research and development with emphasis on
mixed methods. The instructional process was synthesized from the components of an instructional model, the
guideline to create learning process into the authentic individual approaches and the personal competency of
21st century. The instructional process calling “lIR Process” into three steps: Step 1:
| = Inspiring, Step 2: | = Investigating consist of | = Information and | = Innovating that include with Planning,
Designing, Creating/Acting, and Evaluating, and Step 3: Relating. The results of [IR Process evaluation revealed
that the model was generally at a high level of appropriateness ( X =4.36, SD = 0.44) . For the result of assess
the effectiveness of learning activity was 75.37/75.56 which was higher than the stated criterion. Then, the
finding of students’ metacognitive experience competency to be human sustainable learning was sufficiency
all of the components through the use of IR Process. In addition, to encourage learners’ sustainable self-
learning from their external experiences under the disruptive and uncertainties of the world. Moreover, they
should also be able to use scientific principles to create their lifelong learning process skills.

Keywords: |IR process, learners’ sustainable learning, metacognitive experience
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Abstract

Entrepreneurship education plays a crucial role in equipping students with the skills and mindsets
needed to succeed in dynamic economic environments. This systematic review examines how diverse
pedagogical approaches affect entrepreneurial outcomes, analyzing 23 peer-reviewed studies published from
202010 2024. The review identifies seven key pedagogical approaches that enhance entrepreneurial outcomes:
active experiential learning, project-based learning, game-based learning, challenge-based learning,
simulation-based learning, competency-based learning, and collaborative learning. These methods were found
to significantly enhance critical entrepreneurial outcomes, such as mindset and personal development,
leadership and teamwork, problem-solving and creativity, decision-making and practical competencies, and
social responsibility and ecosystem engagement. By synthesizing insights from the reviewed studies, this
research highlights the transformative potential of integrating innovative, interactive teaching methods into
entrepreneurship curricula. Notably, experiential learning and game-based learning were especially impactful
in fostering real-world problem-solving and creativity. The findings emphasize the need to align pedagogical
strategies with entrepreneurial competencies to optimize educational outcomes. This study offers actionable
recommendations for educators and policymakers in designing effective entrepreneurship programs and
highlights areas for future research.
Keywords: entrepreneurship education, entrepreneurial outcomes, experiential learning,

pedagogical innovation

13



A1SUNLldUaavIuAIAUSSENY

ANUNANHIANRRAT

NMTNAIUIAMNAINITO LUNITRBNLULUDIUN LT USTAUTUNBENAN BTN 5
lusredgdAnd Tnen1sannIsiFausAIENsEUIUNITRRNLLLILTRIAINGSH
The development of grade 11 students’ design in physic subject using engineering design

process-based teaching

Touuin sanug®*, dgannsal Auwnas®, ey daana’

Pannathat Rodyu®*, Pattamaporn Pimthong®, Papichaya Chaisakul’

“NATTINNIANEN AMMEANENANART UUNANNREINHAIAIAAT INLNUALNNLY NFINNWI 10900
*APR TN ANUYANENANART NUNANEARNEATIAAAT INENYALULU NFIUNHY 10900
*Department of Education, Faculty of Education, Kasetsart University, Bangkok 10900, Thailand
bDepartment of Physics, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand
*Corresponding author. E-mail address: Pannathat.r@ku.th

UNARNEa
Y 4

n13948 ﬁq@mmwﬁﬁffmqﬂizmﬂ‘Lﬁﬂﬁmmmmmmmlumm@ﬂmemﬁﬂSﬂumuuﬁﬂumﬂwﬁﬂm 5
Tnan1sdansBeudaensrusuniseeniuuidsidanssy sAdeiidunsalfnm lnanguiidnm fe dnideu
wunsBeuingnAnaniafdndans sziudusandnmii 5 WdnsAnug 2567 S1uau 40 A anlsaFau
°mmmsl,my'mefi\iim’”\mffmn@qmwumum Lﬁmqmqu%g@‘lﬁmﬂﬁmimwwmmmﬁq%mm Finsvvidayalaeld
n7au1849 Crismond and Adams (2012) if{831As s aziBeauATANFUTaUTIRILLILING HANsATENLN
unFaudanuainisluniseanuuy wivaandly 3 szau laun seausu szAunans uazseAugs wudninGeu
anulundszauaruainnsaluniseanuueg s AUES (42.86%) 8989NAD TTALFU (28.57%) WATIZALNAN
(28.57%)

o o @

ANAATY: ﬂi‘z‘].l"J‘LJ.ﬂ"]?@'ﬂﬂLL‘]_I‘]_IL%\??M"JH??N, mfnumu'}m‘l,umm@mmu, AR

Abstract

This qualitative research aimed to develop the design performances of Grade 11 students through
Engineering Design Process-Based Teaching. This research was a case study of forty Grade 11 students in the
science-mathematics curriculum in the academic year 2024 from a large school in Bangkok. Data were
collected by examining the design sketches. Data were analyzed using the framework of Crismond and Adams
(2012) to explore the details and complexity of the design sketches. The research found that students' design
performances were divided into three levels: beginner, intermediate, and advanced. It was found that most students
had a high level of design ability (42.86%), followed by beginner (28.57%) and intermediate (28.57%).

Keywords: design performance, engineering design process, STEM
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The members’ service needs of saving cooperative of metropolitan waterworks authority limited
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Abstract

The objectives of this research were to study (1) the needs in service demand of saving cooperative of
metropolitan waterworks authority limited members and (2) relationship between personal factors and service
needs of the cooperative members and service demand. The population of this research was 6,763 members
of saving cooperative of metropolitan waterworks authority limited. The sample size of 378 people was
determined by using through accidental sampling method. Tools utilized in this research were questionnaires
form. Descriptive statistics applied in data analysis were such as frequency, percentage, mean, SD, and
Chi-square. The results of the research found that (1) the service needs of cooperative members, overall, was
at the higth level Members needed to receive the service at the high level regarding the service providing
officers and operation. Members needed to receive the service at the moderate level on location, materials,
durable articles, and information giving aspect of the cooperative, respectively. (2) The relationship between
personal factors and service demand of cooperative members, overall, revealed that age, level of education,
and membership Period were related with the needs in receiving service of the cooperative members at
statistically significant level of .05.

Keywords: saving cooperative, SCMWAL, service needs
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Marketing communication influencing perceived value of Hybrid Electric Vehicle (HEV) users
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Abstract

The objectives of this research are: (1) to explore opinions of consumers about the marketing
communication of hybrid electrical vehicles and (2) to investigate the dimensions of marketing communication
that affect the perceived value of hybrid electrical vehicles users. The sample was 385 hybrid electrical vehicles
users in Bangkok and metropolitan areas. Questionnaires were employed to collect data. The results of this
study showed that the level of overall opinion toward the marketing communication of hybrid electrical vehicles
was high. After considering each aspect of the communication, the highest levels of opinion was found for
personal selling and advertising. The dimensions of marketing communications that influences consumer’s
perceived value toward hybrid electrical vehicles at .05 statistically significant level is: direct marketing.
Keywords: battery electric vehicles, direct marketing, hybrid electric vehicles, marketing communications,

perceived value
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The impact of digital marketing communication on user perceived value of the Hungry Hub

application in metropolitan area
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Abstract

This research aimed to study (1) digital marketing communication of Hungry Hub application users in
Bangkok and (2) its impact on perceived value. The study involved 385 participants who had used the app at
least once. Findings revealed that Search Engine Optimization (SEO) (B = 0.183, t = 5.605, Sig. = .000), content
marketing (B = 0.370, t = 8.790, Sig. = .000), and email marketing (B = 0.137,t = 7.822, Sig. = .000) significantly
influenced users' overall perception at a 0.05 significance level, with content marketing having the highest
impact (Beta = 0.404), indicating the strongest positive relationship between the independent variables and the
dependent variable.

Keywords: digital marketing communication, restaurant reservation application, user perception
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Abstract

This research aimed to study the integrated marketing communication factors in the decision to return
to use the beauty clinic again, to study the decision to return to use the beauty clinic again classified by personal
factors, and to study the integrated marketing communication factors that affect the decision to return to
use the beauty clinic again. The sample group used in the study was 400 consumers who used the services of
beauty clinics for skin and plastic surgery in Bangkok. The sampling method was randomly selected using the
convenience technique. The statistics used for data analysis were descriptive statistics, including frequency,
percentage, mean, standard deviation, and inferential statistics, including t-test, F-test (One way ANOVA),
and multiple linear regression analysis at the .05 statistical significance level. The results of the study found that
the overall importance of integrated marketing communication factors was at the highest level, with an average
value of 4.23. The results of the study found that the overall importance of the decision to return to use
the beauty clinic again was at a very high level, with an average value of 4.10. The results of the hypothesis
testing found that different personal factors, such as gender, age, education level, occupation, and average
monthly income, had an effect on the decision to return to use the beauty clinic again in Bangkok. The results
of the multiple linear regression analysis found that integrated marketing communication factors in sales
promotion, public relations, and direct marketing has a significant influence on the decision to return to use the
beauty clinic services at a level of .05.
Keywords: Bangkok metropolis, beauty clinics, integrated marketing communication, revisiting to use
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Abstract

The objectives of this research were: (1) to study the effect of personal factors on individual
performance (IVD_PF) and organizational resilience (ORG_RES); and (2) to investigate the relationship between
IVD_PF and ORG_RES of the Nursing Department, a public tertiary hospital. The data were collected from
40 representative employees by using a questionnaire. The obtained data were then analyzed by using statistic
tests at a significance level of 0.05. It was found that the personal factor that affected the IVD_PF was the sector
in the Nursing Department. Meanwhile, the personal factors that affected the ORG_RES were the education
background and the sector of the affiliation. The results also showed a strong positive relationship between
the IVD_PF and ORG_RES at a p value = .000 with an adjusted R* of .989.

Keywords: a preliminary study, individual performance, organizational resilience, nursing department
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Abstract

This study explores the influence of Lisa Manoban, a globally renowned K-pop artist and Celine's brand
ambassador, on the brand’s image and consumer trust. Using qualitative methods, five experts in media,
entertainment, and luxury branding were interviewed to assess how Lisa’s authenticity aligns with Celine’s
minimalist luxury aesthetic. The findings reveal that Lisa enhances brand visibility, trust, and emotional
connections, particularly among younger, fashion-conscious consumers. Her credibility as an influencer fosters
brand loyalty and influences purchase decisions, illustrating the power of culturally relevant influencer
marketing. The study emphasizes the importance of long-term partnerships, authenticity, and cultural alignment
in sustaining consumer relationships and fostering brand growth.

Keywords: brand image, consumer trust, influencer marketing, luxury branding, purchase behavior
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Abstract

This research aims to (1) analyze the challenges faced by start-ups in Thailand, (2) assess the impact
of these challenges on key performance metrics such as revenue growth and market competitiveness, and (3)
propose actionable strategies to overcome these barriers and promote resilience and scalability. This study
employs a quantitative research approach using a structured questionnaire as the primary research instrument.
The target group consists of 400 start-up founders and key decision-makers from various industries in Thailand,
determined using a 0.05 margin of error. A stratified random sampling method ensures representation across
industries and start-up stages, such as early-stage (Seed), growth-stage (Series A), and mature start-ups
(Series B and beyond). Data collected from the questionnaires were analyzed using descriptive statistics
(percentages, means, and standard deviations) and regression analysis to identify the most significant barriers.
The findings reveal nine key challenges, with funding constraints (70%), talent retention challenges (55%), and
digital transformation costs (35%) being the most critical. This study emphasizes the need for systemic reforms
to enhance funding mechanisms, talent development, and regulatory frameworks, aligning with Thailand 4.0’s
goal of fostering an innovative, entrepreneurial economy.

Keywords: barriers, business, entrepreneurship, start-ups, Thailand
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Abstract

This study explores factors based on the Theory of Planned Behavior (TPB) influencing the intention to
install rooftop solar power systems in residential homes in Thailand. Using a quantitative research approach,
data were collected through an online Google Forms questionnaire from 676 residential electricity users across
five regions, classified by electricity service areas. A multi-stage sampling method was employed. Data analysis
utilized descriptive statistics and inferential statistics. Hypotheses were tested by using multiple regression
analysis. The results indicate that perceived behavioral control has the greatest influence on the intention to
install rooftop solar PV system (B = .466), followed by attitude and subjective norm. The adjusted R’ value of
0.564 indicates that these three factors collectively explain 56.4 percent of the variance in the intention to install
RSPV. Therefore, the public should be encouraged to develop the capability and confidence to install solar
energy systems. Campaigns should be launched to showcase the benefits of solar energy, motivating greater
adoption of RSPV in the future.
Keywords: adoption intention, Rooftop Solar PV System (RSPV), Theory of Planned Behavior (TPB)
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Abstract

This research aims to develop guidelines for the business model of protein dietary supplements
derived from Wolffia globosa and to explore approaches for online business operations for such supplements.
The study incorporates data from external factor analysis and in-depth interviews with three groups:
manufacturers, distributors, and consumers. The findings were synthesized using theoretical frameworks and
related research. The results indicate that protein dietary supplements in powder form are suitable for
individuals aiming to build muscle, while capsule forms are more appropriate for those focusing on healthy
eating without engaging in physical exercise. The marketing strategies emphasize sales through online
platforms such as Facebook and TikTok, along with promotional activities, including free product sampling,
promotional booths, and the production of short educational videos. The financial feasibility analysis reveals
that the business plan requires an investment of 9 million THB, with a payback period of 1.642 years. This study
highlights the potential of Wolffia globosa protein dietary supplements in the rapidly growing online market and

their effectiveness in meeting health-oriented demands of consumers.

Keywords: business model, dietary supplements, protein, Wolffia globosa
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Factors affecting raise awareness on the Fourth Industrial Revolution (4IR) among tourism and

hospitality management graduates
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Abstract

This study investigated the influencing factors to raise awareness about the Fourth Industrial Revolution
(4IR) among Tourism and Hospitality Management (THM) graduates. A mixed-method approach was applied
to complete this investigation. A total of 432 data has been collected from THM graduates of three public
universities through a questionnaire survey. The respondents have been selected through simple random
sampling methods. The data was analyzed using Smart PLS version 4 software to perform Structure Equation
Modelling (SEM). The study found that a significant gap exists in understanding and awareness of 4IR among
THM graduates as only 43 respondents claimed to fully understand 4IR. The study also found that Govt. Policy
& Regulations, Social factors, and Personal factors have significant influence to raise awareness. These findings
highlight the importance of a coordinated approach to policymaking to effectively promote 4IR awareness and
adoption. This study highlights the significant determinants of raising 4IR awareness among THM graduates
and underscores the need for curriculum reform to better prepare graduates for the 4IR era. Future research
should explore these determinants across different contexts, examine the relationship between awareness and
skill development, and investigate innovative educational strategies to effectively raise 4IR awareness.
Keywords: factors, Fourth Industrial Revolution (4IR), graduates, tourism and hospitality,

tourism and hospitality management
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Industrial capital and employment in Thailand: Differences across industrial subsectors and
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Abstract

This research utilizes data from the Department of Industrial Works (in BE2565) to enhance local
economies based on two important variables: (1) registered capital and (2) factory employment. Six
manufacturing sectors (the food processing, textile, leather, wood products, plastic, and cement industries) are
selected as case studies to test hypotheses regarding the geographical distribution of factories and
“employment intensity”. The unit of analysis in our cases covers 31,470 factories, and their total capital
amounted to 2.6 trillion baht, with well over 1.8 million workers employed. The analysis was conducted using
descriptive statistics. Among our findings: (1) The manufacturing subsectors with the highest employment
generation are leather, textiles, and wood products; (2) Concentrations in capital and employment are noted.
In general, the concentration of factories was in Bangkok and its vicinities, as well as the Eastern region,
perhaps due to advantages in location from the viewpoint of proximity to parts for exports and the transportation
of raw materials; (3) However, the concentration of industries in the case of wood products is found in the
Southern provinces due to the nearness of raw material sources and lowered transportation costs. In the case
of the cement industry, which requires natural resources (stone, sand, and gravel), these are more abundant in
the Central region (Saraburi province), making it an appropriate location.
Keywords: capital intensity, department of Industrial works, distribution of registered capital in factories,
factory employment, Thailand
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Assessing the economic costs of health impacts from PM2.5 air pollution in Thailand: Case of
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Abstract

The objective of this study is to estimate the cost of mortality due to air pollution caused by PM2.5 in
Thailand in two provinces, Bangkok and Songkhla Provinces. Results of the investigation suggests that, in
Bangkok and Songkhla Provinces, the total costs occurs mostly in the age group of 60-74 years for both males
and females. The total costs in the mentioned age range are 3,898.96 and 514.52 million baht for males and
are 1,356.02 and 212.10 million baht for females in Bangkok and Songkhla Provinces respectively. When
compared to the total income of each province in 2022, it is discovered that the ratio of cost to income in
Bangkok Province is 0.11 percent, while Songkhla Province is 0.31 percent. This indicates that, while Bangkok
Province has a higher calculated costs, Songkhla Province has a higher ratio of cost to income, indicating that
the province bears a relatively larger burden due to premature mortality caused by PM2.5.

Keywords: human capital approach, PM2.5, premature mortality
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Abstract

This paper examines the volatility of excise tax revenue in Thailand using 14 years of data (168 months)
from FY2554 to FY2567, compiled by the Excise Department, and differentiated by 5 categories of excise taxes:
gasoline, tobacco, alcohol, beer, and passenger cars. The total revenue from these taxes amounted to 480
billion baht, accounting for 94 percent of total excise tax revenue in FY2567. Itis hypothesized that the variances
of tax revenue are time-varying due to the different nature of taxation and external factors. Among our findings:
(1) gasoline tax, which accounted for a third of total revenue, showed the highest volatility, followed by taxes
on passenger cars and beer; (2) there have been signs of the decelerating trend of excise tax revenue in the
future, specifically gasoline tax due to the shift to electric vehicles, and tobacco tax due to people’s health
awareness and tobacco control policy. It may be a ripe time to reconsider tax reform, specifically to study
options for new types of excise taxation, for instance, environment taxes, tourist taxes, e-commerce taxes, or
gambling taxes.

Keywords: alcohol tax, automobile tax, gasoline tax, Thailand, tobacco tax
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The impact of economic incentives on farmers’ motivation regarding crop residue burning
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Abstract

Crop residue burning poses a serious threat to air quality and human well-being. Agricultural-
environmental policies generally focus on economic incentives, both positive and negative, that are based on
extrinsic motivations to change farmers' behavior. These incentives include conditional monetary subsidies and
mandated contributions. However, such incentives might crowd out farmers’ intrinsic motivation for pro-
environmental behavior. This paper aims to test the impact of monetary support and intensive monitoring
interventions on rice stubble burning decisions, particularly focusing on motivation crowding among rice
farmers. We conducted a lab-in-the-field experiment followed by a questionnaire survey in 2024 in Nakhon
Sawan and Roi Et provinces. We use Difference in Differences regression model for the analysis. The results
show that both monetary support and intensive monitoring interventions can reduce rice residue burning while
the interventions were imposed. We did not find strong evidence of motivational crowding from both
interventions. These findings suggest that the government should consider measures to integrate with subsidies
and mandatory interventions for the sustainability of farmers’ motivations for adaptation.

Keywords: crop residue burning, experimental economics, extrinsic motivation, intrinsic motivation
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Abstract

This study analyzes the risk of iliness and self-assessed health status among the Thai population using
data from the 2021 Health and Welfare Survey. It compares the risk of illness across different age groups,
between urban and rural areas, and across various regions. Descriptive statistics and the Instrumental Variable
Probit (IV Probit) model are employed to examine the relationship between self-assessed health status and
factors such as household income, education level, age, and the risk of illness. The findings reveal that age
and education significantly influence health status. Young adults (aged 24-39) have the lowest likelihood of
experiencing health problems, while individuals aged 59 and older face a significantly higher risk of iliness.
Additionally, individuals with higher education levels tend to have higher incomes, which reduces their health
risks by improving access to quality healthcare and self-care capabilities. These findings highlight the need to
reduce economic and health disparities through regional economic development, improved access to
healthcare services, and expanded educational opportunities. Such measures are essential for enhancing the
overall quality of life and well-being of the Thai population in the long term.

Keywords: IV probit, national health survey, risk of iliness, self-reported health status
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Abstract

This study explores the motivational factors influencing visitors' decisions to visit Saint Martin Island
which is the only coral island in Bangladesh and recently declared as the Marine Protected Area (MPA). As the
new MPA, the urgency of understanding visitors’ motivations for overcoming the challenges of high-density
visitation drive to conduct this research. Using a quantitative approach, the research investigated push and
pull motivational factors through a comprehensive survey of 300 visitors using stratified random sampling.
Factor analysis revealed four distinct push motivational factors: Embrace the Wilderness, Personal Enrichment,
Tranquility & Escape, and Socializing. Similarly, four pull motivational factors emerged: Destination Appeal,
Accessibility, Destination Attributes, and Amenities. Discrimination analysis found that push and pull factors
significantly affected visitors' decision to revisit Saint Martin’'s MPA (Canonical Correlation = .407; Wilks’ Lambda
= .789; p = <.01). Among eight motivational factors Tranquility and Escape is the most influencing factor on
visitors’ revisit intention followed by Destination Attributes and Personal Enrichment, respectively. These
findings provide valuable guidance for visitor management in MPAs and could lead to sustainable tourism
development and conservation strategies for marine protected areas.

Keywords: Bangladesh, marine protected area, Saint Martin’s Island, visitors’ tourism motivation
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Abstract

This article examines and analyzes the gender roles of Lan Na women through the old legal texts within
the historical context of the Lan Na kingdom during the Mangrai Dynasty, a traditional state from the late 13th
to the mid-16th century. This study utilizes qualitative research to explore the thoughts and perspectives of
gender studies within historical dimensions. It employs historical research methods and is classified
as documentary research. The data collection involves reviewing documents, academic texts, concepts,
theories, and relevant research. Then, the analytical data was presented in a descriptive format. The study
revealed that the lawsuits documented in the old legal texts of the Mangrai Dynasty of the Lan Na Kingdom
illustrate the socio-economic gender roles of Lan Na women, reflecting historical thought systems and societal
attitudes regarding social roles and the acceptance of women'’s status as widows, as well as the legal validation
of remarriage. The matter of economic roles and equitable property management between spouses, as per
the old laws of Lan Na, alongside the social education of Lan Na women, is exemplified by Mrs. Srisopha,
who possessed sufficient education to read poetry.

Keywords: gender, history, Lan Na old legal texts, Lan Na women
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Abstract

This study aimed to study the impact of urban expansion on agricultural communities in the suburban
area of Hat Yai District, Songkhla Province. Data were collected from 12 farmers, government officials, and local
residents. In-depth interviews were conducted and content analysis was conducted. The results showed that:
(1) Development of infrastructure; (2) Continuous development of suburban areas improves social aspects and
quality of life; (3) Unplanned and strict control of urban expansion may result in disasters; and (4) Quality land
allocation leads to systematic land management. The recommendations are: (1) Government agencies or
related parties should jointly think and design comprehensive infrastructure systems. (2) Government agencies
or related parties must communicate the advantages and disadvantages of development.

Keywords: agricultural community, sustainability, urban expansion
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Development of Thailand-Myanmar border service trade: A case study of MaeSot customs house
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Abstract

This research aims to study service trade patterns and stakeholder participation in developing
Thailand-Myanmar border service trade through Mae Sot Customs House. The study found that service trade
through Mae Sot Customs House encompasses four main modes: cross-border supply, consumption abroad,
commercial presence, and presence of natural persons. To develop efficient and sustainable service trade,
participation from all sectors is essential, including government agencies, state enterprises, local administrative
organizations, private sector, and civil society. These stakeholders contribute to policy formulation,
infrastructure development, trade facilitation, and creating an enabling environment for service trade, as well
as developing the capabilities of entrepreneurs and workers in the service sector.
Keywords: border trade, MaeSot customs house, service trade, Thailand-Myanmar border,

trade development
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Abstract

This research aimed to examine the meaning of Ecological Intelligence (El) within the Thai context
using a qualitative research approach. The participants consisted of six experts in fields related to El and nine
individuals with El, including teachers, parents, and children, who were selected using an El assessment tool.
Data were collected through semi-structured interviews and analyzed using content analysis. The findings
revealed that the Thai meaning of El emphasizes the ability to recognize the interconnectedness of all things in
the world, leading to behavioral changes that align with the situation and the community in which one resides.
The key components of El in the Thai context include: (1) fundamental knowledge, which encompasses
ecosystems, environmental conservation, and health and well-being maintenance; (2) attitudes towards
ecosystems and environmental conservation; and (3) practical skills, including environmental conservation and
health and well-being maintenance.

Keywords: content analysis, ecological intelligence, qualitative research, Thai context
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The functions of satirical language in the television program “Hon Krasae”
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Abstract

The objective of this study is to examine the functions of satirical expressions in the television program
Hon Krasae. Data were collected from conversations in 32 episodes, each with over one million views. The
selection of dialogues was based on the concept of speech acts, identifying a total of 69 instances of satire.
The analysis revealed four functional categories of satirical expressions: (1) criticism and reproach,
(2) expressions of dissatisfaction, (3) mockery, and (4) negative attitudes. These functions frequently involved
comparative language use, enhancing the distinctiveness of satirical speech employed by the host, which,
in turn, contributed to the audience's comprehension of the dialogues. Notably, the most frequently observed
function was criticism and reproach, as Hon Krasae primarily engages in discussions on controversial social
issues. Consequently, interactions between the host and guests often involve counterarguments and the use of
satirical language in conversations.

Keywords: functions of language, Hone Krasae television program, linguistic strategies, sarcasm
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The Conception of Multiculturalism in Philosophy of Nishida Kitaro
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Abstract

This article aims to interpret the philosophy of Nishida Kitaro through an analytical framework based
on the concept of Multiculturalism, using insights from the article The Principles of a New World Order.
When examined through the Multiculturalism framework, which emphasizes respect and acceptance of identity
and diversity, Nishida's philosophy reveals reflections that stem from self-awareness and simultaneously involve
a relinquishing of individual identity. This awareness allows one to recognize the existence of others with
their differences. However, a complete understanding requires integrating Nishida’s earlier philosophical ideas
into the analysis. The study concludes that Nishida supports the expansion of identity—from individuality
to collective ethnic identity and further toward interethnic and intercultural relations—aligning closely with
the conception of multiculturalism.

Keywords: multiculturalism, Nishida Kitaro, recognition, self-awareness
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Enhancing learning achievement through the active learning approach: Implementation of the

ARNON model in teaching Buddhist proverbs in the religion subject for grade 9 students
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Abstract

This research aimed to (1) compare the learning achievement before and after using the ARNON Model
teaching activities and (2) survey the students’ satisfaction with the ARNON Model teaching activities.
The sample group consisted of 55 grade 9 students of Surawiwat School, Suranaree University of Technology.
The research instruments were pre-test and post-test of Unit 4, Tripitaka and Buddhist Proverbs, and
questionnaires on satisfaction with the ARNON Model. Data were analyzed using descriptive statistics,
including mean and standard deviation, and paired sample t-test. The findings revealed that (1) after organizing
the ARNON Model teaching activities, students’ learning achievement was significantly higher than before
learning at the .05 level ((55) = 41.86, p = .000), and 2) students’ overall satisfaction with the ARNON Model
teaching activities was at a high level. The satisfaction with the usefulness of the teaching activities had
the highest mean, followed by the activities promoting participation and the proper content, respectively.

Keywords: active learning, ARNON model, Buddhist proverbs, learning achievement
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Abstract

This study examines the effectiveness of game-based learning (GBL) in teaching mitotic cell division
to high school students by utilizing a modified Werewolf game to enhance engagement and understanding.
Traditional teaching methods struggle to engage students and explain complex processes like mitosis,
prompting the use of GBL to improve learning and motivation. Forty high school students were divided into two
groups: one with no prior instruction (Group A) and one with prior instruction (Group B). Both groups
participated in a role-playing game simulating mitosis. Pre-test and post-tests assessed conceptual
understanding, while a Likert scale questionnaire measured motivation. The results revealed that the game
significantly improved conceptual understanding, particularly for Group A, who had no prior instruction.
Motivation scores were high, indicating strong engagement and interest in the game-based approach. These
findings contribute to the growing body of literature on the effectiveness of GBL in biology education,
suggesting that role-playing games can serve as a powerful tool for teaching complex scientific concepts like
mitosis. However, the study also found that some students may still prefer traditional methods, indicating the
need for a balanced approach to teaching that combines GBL with conventional instructional strategies.

Keywords: biology education, game-based learning, mitosis
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Effects of using board games according to the inquiry-based learning strategy on the topic of
Internet crimes for grade 8 students
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Abstract

Learning through board games is an interesting learning strategy that creates learning environment
through the media of board games, adding fun to the instruction which increases students' awareness of online
crimes. Effects of using board games according to the inquiry-based learning strategy on the topic of Internet
crimes for Grade 8 students by using the Quasi-Experimental Designs had the following objectives: (1) Study
the academic achievement by using board games according to the inquiry-based learning strategy on the topic
of Internet crimes. (2) To study students' satisfaction with board games using inquiry-based learning on the
topic of Internet crimes. The sample group consisted of 40 Grade 8 students who were selected by cluster
random sampling. The research instruments were (1) academic achievement test and (2) satisfaction
questionnaire. Data analysis included mean, standard deviation, and dependent t-test. The research results
found that (1) The students’ learning achievement using board games according to the inquiry-based learning
strategy on the topic of Internet crimes was significant at the .01 level. And (2) the satisfaction of the second-
year high school students towards the board game using the inquiry-based learning management on the topic
of Internet crimes is at a high level. Because the students are aware of cybercrime and enjoy their learning.

Keywords: board game, effects of using, inquiry-based learning
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The development of a board game using cooperative learning technique with of TGT (Teams-Games-

Tournaments) to enhance analytical thinking and simple problem-solving skills for elementary pupils
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Abstract

This research study aims to (1) develop a board game using cooperative learning technique to
enhance analytical thinking and simple problem-solving skills for elementary pupils (2) study of analytical
thinking and simple problem-solving skills after learning (3) study the academic achievement before and after
studying 4) results of student satisfaction. The results were found that 1) the quality assessments included game
format, content and game playing. It was excellent with (I0C) between 0.67-1.00 (2) the results of analytical
thinking skills after learming were higher than 70 percent criterion, with X of 7.95 and SD of 1.90, with a value of
79.50 percent.

Keywords: analytical thinking skills, board game, computing science, simple problem solving
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Abstract

The objectives of this classroom research were (1) to compare reading comprehension skills of grade
11 students before and after learning through team-based learning. (2) to study the grade 11 students’ attitudes
towards team-based learning. The sample group consisted of 31 students in the grade 11 /6 obtained by
purposive sampling method, who are currently studying in the second semester of the 2023 academic year.
The data collection tools included (1) a learning management plan using team-based learning on reading
comprehension, (2) pre-posttests of reading comprehension, which has difficulty index (p) between 0.33-0.80
and reliability of 0.84, and (3) a questionnaire of attitudes towards team-based learning, which has reliability of
0.7. The statistics used in data analysis included percentage, average, standard deviation, and effectiveness
index. The results of the research showed that (1) the students’ reading comprehension skills after using
team-based learning increased significantly with a post-learning average score of (X)= 18.8 and (SD) = 4.24,
which corresponds to a percentage of students meeting the criteria at 93.54, and an effectiveness index
of 0.5739 (2) the students have high attitudes towards team-based learning at mean (X) of 4.24 and
a standard deviation (SD) of 0.82

Keywords: attitudes, English reading for comprehension, team-based learning management
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Abstract

This research aimed to (1) study the issues in applying digital technology and (2) develop a learning
model to enhance digital technology competencies. The study employed documentary research and survey
research methods. The sample consisted of 400 teachers and school administrators under the Office of Basic
Education in Nakhon Phanom Province. The research instruments included document analysis forms, needs

assessment surveys, and expert evaluation forms. Data were analyzed using basic statistics, PNI index,

Modified
and content analysis. The findings revealed that teachers’ actual condition in using digital technology was at
a moderate level, with digital technology skills in learning management showing the highest priority need.
The developed learning model comprised four components: (1) Model Principles, (2) Objectives, (3) 4 Steps
Learning Process, and (4) Assessment Covering Technology Competencies, TPACK, and active learning.
Expert evaluation indicated that the model was highly appropriate (X = 4.56, SD = 0.52)

Keywords: active learning, digital technology competencies, learning model, TPACK
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Application of Land Change Modeler (LCM) to predict of land use in case study: Chiang Khan

District, Loei Province
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Abstract

Study on Application of Geographic Information System for Projection of Land Use Change Chiang
Khan District, Loei Province aim to investigate the land use patterns and land use changes in the year 2014,
2019 and 2024. And predict the tendency of land use change in year 2029 using Land Change Modeler (LCM).
The result from research reveals changes of land use during 2014-2024 that Urban area was changed from
agricultural area and Miscellaneous land 327.96 km®. Analysis of land use change and predict the tendency
of land use change in the year 2029 show that forest, urban and built-up land, agriculture and water body area
tend to be increased, while cassava, miscellaneous land and rubber area tend to be decreased. The most
proportion of changed in Chiang Khan District, built-up land area will expand into agriculture land and
Miscellaneous land.

Keywords: Chiang Khan District, Land Change Modeler (LCM), land use prediction
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Abstract

Study on the suitability of using QR Code in the management of equipment, the four sample groups totaling
98 people was testing QR Code and then were estimated satisfaction questionnaire by using. A five-level rating scale.
The research results were analyzed using percentages and mean. The results showed that the satisfactions of
academic personnel, bachelor student and graduate students showed overall satisfaction to six items in high level
(4.36-4.43), in terms of ease of use, providing the necessary details, the information of using tools, ease of using for
reference, Information access and the usefulness for teaching and research supplies. While the results of the support
personnel and academic assistance were the most satisfied (4.50-5.00) to four items in terms of knowing the key
characteristics, accessing information in the system conveniently, quickly and sufficiently, the period reduction of the
annual equipment inspection and the information usefulness for management as a whole, whereas the rating was
very satisfied (4.0) in provide the supplier details for the benefit of maintenance Therefore, the equipment
management using QR Code can be used efficiently. It is also a good guideline for other agencies, helping
stakeholders to access equipment history information conveniently, quickly, accurately and useful for teaching and
research.

Keywords: application of QR code, data base, equipment
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