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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
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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

unAnda
& ° v 1o < = ° = | = = Y
unanidunsiiauenisinesnsiduazanuinisnmendasluenszuenanentaenda 1 fu
1% o a = o P < = ° = do o o o=
saegwtesanaanvie i lastiuuuaunfainu Ardnsauazannuiinisnimewdesidasaeanfainugwsesd
AINARAAReITuATUNgE]) Inunan1sidunudnAgnsuiuazandnisnnewmdeluvienszuananen

o

Uanende 1 AuRAenINGI Rl NIAWINAL 343.7141.4 WATFADIUT TIA1EMINGAUREN IAANNN1INARES

2 1% 1
- £ °

HAHNARIALARBUAINAMNNG RN 0.34901 wefidusl ganasasiadaauiianisoinlf1didud@elunng

a

o = Aﬂl o @ alx ¥ a a ara v 1 a
AAN1TFEUNNIARY (FR9 enrdiuaznisduieadss lumedaiandlaiduatnem

a '

Adnany: vadanadauazie, aunsalvwauses snsusudes

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

ANINT TUSLRA, BUIITTN ANFITIOL, TR TiMz*, RINAY F9xN382T6, 301 AW T e lnsl

Supaporn Chanalert, Thanawan kumsuwan, Chat Teeka*, Sirathat Weerapiriyachat, Wipa Tupchiangmai
WANGRAIANHANAATLITUTIA anaATAnenansiall anzAnendansuazmalulad ANINELIALAIUA AR
NTNVNANNUTUAT 10700

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

UNARNsa

a o aal
nn9ae luAsatN

o

AnUszasn (1) adavANAnuIdiTeInTIdesadnsTemaanti LED dasimiimesia
LUANTAINY WAz (2) iaunAsas i1 09naen A nA LU EndeA LT LTaen1sdeqadnaTy
sraiznne Ingldvaen W LED 11na 15 dn6 iuunasniiiauas waz liume fuasuuannsnlinuuasuanangu
Luminos Meter ifliupiasiindnannuiduaasnisdessinaifluisitumesssesrineninasdeseniii uannsdemudn
(1) ANAN N NUBINFEDIEIN9UBIA A LW LED fAnanasuuLenTnuEeanssazinaszdnanaen Tw iy
TR FRANNTUIAE (2) ANFNETRTIF N 15.045 SR8 wazilAAnuasaAaeL 0.3 wedifus Weideyiy
fdelnaeamaenlW LED 1unn 15 505 ganaaesiiaieduianunsmirluididudelunnsdanisfaunisaau

1
A

FRgudalazANdNIaInsdasaIn lumeRm Wang M duaeem

o o

AdA: Nasiiiaeaeenli, iwusesuas, aunsalnuesuges
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 us