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Message from the President

We are thrilled to celebrate the 63 anniversary of King Mongkut’s University of
Technology North Bangkok (KMUTNB) when conferences attendees gather in person and
virtually this year.

We appreciate the leadership of this year’s conferences host in organizing such a strong
technical program centered on the theme of “Engineering Education and Blended Learning to
the NEXT-GENeration”. This concept is perfectly aligned with Thailand's high-value and
sustainability aspects. High-value-added economy, high-opportunity society, eco-friendly
living, and key enablers in engineering and education are critical in achieving this goal, as
innovative processes and technologies will enable the next generation to re-examine the
impactful work and then prepare to solve the most significant challenges confronting society.
As a result, King Mongkut's University of Technology North Bangkok fosters research and
academic work in today's knowledge-driven economies.

The 14% National Conference on Technical Education (NCTechED14) and The 9™
International Conference on Technical Education (ICTechED9Y), organized by The Faculty of
Technical Education, KMUTNB, are regarded to be in line with the university's vision and
dedication to long-term growth goals. This venture has received significant support from
cooperation networks that include nine vocational-technical education institutions as well as
cooperating universities. Furthermore, an active and supportive alumni network, business
collaboration, and current students have all played important roles in fostering and carrying out
the purpose. Such collaboration is essential for the extension of Technical Education into
broader occupations and academic vistas, leading to strength and long-term sustainability.

On behalf of the University administration, faculty, and staff, I wish the event pleasant
deliberations and constructive outcomes. I thus acknowledge and appreciate everyone's efforts
and cooperation in undertaking collaborative organization and coordination, including faculty
members, and former and present students of the Faculty of Technical Education. In the
meantime, my sincere gratitude is particularly extended to all those who encourage the
dissemination of knowledge and effective strategy implementation. Your significant efforts
will undoubtedly contribute to the long-term improvement of the studies and research pertinent

to advanced Engineering and Technical Education.

Professor Dr.-Ing. habil. Suchart Siengchin

President of King Mongkut's University of Technology North Bangkok
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Message from Dean

As Dean and Conferences Advisory Board, it is my immense pleasure to welcome you
all to The 14™ National Conference on Technical Education (NCTechED14) and The 9%
International Conference on Technical Education (ICTechED?9).

The Faculty of Technical Education, King Mongkut's University of Technology North
Bangkok (KMUTNB) initiated the National Conference on Technical Education for the first
time in 2008. With great pleasure, I cordially invite you to the NCTechED14 and
ICTechED9 conferences this year. The conferences will be held on the 9% and 10" of June
2022 at the Faculty of Technical Education, KMUTNB, with the theme “Engineering
Education and Blended Learning to the NEXT-GENeration”.

Next Generation Learning challenges to stimulate the development of
breakthrough technology solutions, encourage their broad adoption, and establish a
network of collective learning among innovators and adopters. Researchers,
academicians, educators, entrepreneurs, and traders interested in Vocational and Technical
Education will have the opportunity to share their knowledge and experience at the
conferences.

I would like to extend my appreciation to all sponsors, alumni, and friends for their
sustained support, as well as to our committees, staff, and students, whose hard work and
devotion have contributed significantly to the conference's continued growth and success.

Finally, I sincerely appreciate the effort put forth by both Thai and foreign guest
speakers, specialists, and administrators. The enthusiasm shown by the contributing
fraternity for this conference is really inspirational.

I am confident that the conference will fulfill its goal by offering an appropriate venue
for learning and experiencing the latest advancement in the field of technical education and
the engineering industry.

I wish the conference tremendous success.

SO»S

Assoc. Prof. Dr. Pairote Stirayakorn

Dean, Faculty of Technical Education
King Mongkut's University of Technology North Bangkok
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Message from the Conference General Chair

As the conference General Chair, I am delighted to welcome all of you to The 14®
National Conference on Technical Education (NCTechED14) and The 9 International
Conference on Technical Education (ICTechED9), which will be hosted at the Faculty of
Technical Education (FTE), King Mongkut’s University of Technology North Bangkok
(KMUTNB) in Bangkok, Thailand on 9-10 June 2022.

The NCTechED14 and ICTechED9 conferences will also be held for the first time
ever on a hybrid platform. This provides new opportunities to expand the global reach of the
conference series and promote community safety and well-being.

The conferences are themed “Engineering Education and Blended Learning to the
NEXT-GENeration”. These principles have made an important contribution to balancing
change and smoothing the transition to the " NEXT-GENeration," as well as providing a
unique opportunity for researchers, instructors, and development practitioners to respond to
some of the development challenges and stimulate the advancement of science, technology,
research, and innovation in Engineering and Technical Education.

We are privileged to have two distinguished keynote speakers, Professor Gyeung Ho
Choi (President of Korean Auto-Vehicle Safety Association) and Professor Jintavee
Khlaisang (Ed.D) (Faculty of Education, Chulalongkorn University), to enlighten us with
their knowledge and experience for the NEXT-GENeration of scientists and researchers. We
hope you shall find the speakers and topics to be incredibly informative. We have allotted
plenty of time for questions and discussions.

The conferences are made possible via the cooperation of our Co-hosts, Co-
Organizers, and Sponsors. The success of these conferences is totally attributable to the
commitment and efforts of countless individuals who have been preparing for them in
numerous ways for nearly a year. Eventually, I extend my profound admiration and gratitude
to all.

Once again, welcome to the NCTechEDI14 and ICTechED9 conferences. We
appreciate your participation and hope you find these conferences to be stimulating and
worthwhile. The Organizing Committee is looking forward to seeing you.

ch/\/lq 7,

Asst. Prof. Dr. Suchanya Posayanant

General Chair

The 14" National Conference on Technical Education

and The 9" International Conference on Technical Education
Faculty of Technical Education

King Mongkut's University of Technology North Bangkok
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Message from the President of the AIET

AIET (i.e., the Association of Industrial Education (Thailand)) has a great honor to act
as a host with the Faculty of Technical Education, KMUTNB in organizing the 14™ National
Conference on Technical Education and the 9" International Conference on Technical
Education 2022.

AIET founded in the year 1999 which consist currently of 10 Higher Education
Institutions in Thailand that offer technical education and industrial education curriculum.
The first meeting of the International Conference on Technical Education conducted in 2013
under the cooperation of the AIET, KMUTNB, KMITT, KMITL and RMUTT at that time.

The AIET aims to be a center for researchers, academicians, industries and others to
establish and improve technical and industrial education competencies and professional
standards to support for needs of future Industries, publicize research related to technical
and industrial education field to national and international levels. It can be considered that
the AIET is the main organization to help develop technical and vocational education, and
engineering education in the country. According to the changing of globalization such as the
4™ Industrial Revolution (Industry 4.0), the impact of global warming, the quality of
education 2030 (UNESCO: SDG 4), including the extreme pandemics of COVID-19 and
Thailand in every circumstance has caused all extremely concern to realize the expediency
for further improvement of the educational system in the days to come. the 14™ National
Conference on Technical Education and the 9™ International Conference on Technical
Education will be organized under the theme of “Engineering Education and Blended
Learning to the NEXT-GENeration”. This is to initiate, distribute, and exchange their
knowledge, research works and experiences.

As the president of the AIET, I fully hope that this conference will reach its objectives
and I would like to express my thankfulness to all institutional members of the AIET, the
organizing committee, all faculty staffs and sponsors for their strong support in organizing

this conference.

Asst. Prof. Dr. Panarit Sethakul

President of the Association of Industrial Education (Thailand)
Advisor to the dean, Faculty of Technical Education,

King Mongkut’s University of Technology North Bangkok
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The Association of Industrial Education (Thailand)
Council Board

Asst.Prof.Dr.Panarit Sethakul President
Asst.Prof.Dr.Kitchar Chaithanu Vice president no.1
Mr.Praphan Yawara Vice president no.2
Asst.Prof.Piya Prasongchan Vice president no.3
Assoc.Prof.Dr.Tanes Tanitteerapan Council Board Member
Dr.Ratree Siripant Council Board Member
Assoc.Prof.Dr.Pairote Stirayakorn ~ Council Board Member
Asst.Prof.Arnon Niyomphol  Council Board Member
Asst.Prof.Dr.Rungaroon  Porncharoen Council Board Member
Asst.Prof.Wiriya Sirichanon Council Board Member
Asst.Prof.Decha Phonsen Council Board Member
Asst.Prof.Dr.Siranee Srikanok Council Board Member
Dr.Somkiat Thermsuk Council Board Member

Assoc.Prof.Dr.Somsak Akatimagool Council Board Member
Assoc.Prof.Dr.Bandit Suksawat Council Board Member
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Conference Program

The 14" National Conference on Technical Education (NCTechED14)
The 9™ International Conference on Technical Education (ICTechED9)

Conference Theme:

"Engineering Education and Blended Learning to the NEXT-GENeration"

Thursday, June 9, 2022

Hybrid Conference
Time Details Places:
08.00 -09.00 | Registration Benjarat Hall, KMUTNB
09.00 09.30 |« NCTechEDI4 and ICTechED9 Opening speech | 214 Onfine presentation live
at Facebook
by Dean of FTE KMUTNB: .
. X . https://www.facebook.com
Associate Professor Dr. Pairote Stirayakorn
/ncteched/
e NCTechED14 and ICTechED9 Opening speech h.ttPS# lwww.facebook.com
by President of AIET: ficteched/
Assistant Professor Dr. Panarit Sethakul
e NCTechED14 and ICTechED9 Opening
ceremony by Vice President for Research and
Information Technology Development:
Professor Dr. Somrerk Chandra-ambhorn
e Awards & Sponsor Recognition
9.30-10.30 | Special presentation on the topic:
“Exergy Analysis of Blended Learning to the
Next Generation”
Speaker Guest: Professor Gyeung Ho Choi,
President of Korean Auto-Vehicle Safety Association
1030 -1045 | Coffee Break
1045 -1145 | Special presentation on the topic: Benjarat Hall, KMUTNB
“Empowering Blended Learning to the NEXT- and Online presentation live
GENeration Learning Ecosystem for Global at Facebook
Digital Citizenship” https://www.facebook.com
Speaker Guest: Professor Dr. Jintavee Khlaisang, /ncteched/
Lecturer at the Department of Educational Technology and | https://www.facebook.com
Communications, Chulalongkorn University /icteched/

June 9-10, 2022
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Time Details Places:
1145-12.00 | Prize giveaway
12.00 -13.00 | Lunch
13.00-14.15 | NCTechED14 and ICTechED9 Paper presentations | 52 Building, Faculty of

Technical Education/
Online presentation

Google Meet
14.15-14.30 | Coftee break
14.30-17.00 | NCTechED14 and ICTechED9 Paper presentations | 52 Building, Faculty of
Technical Education/
Online presentation
Google Meet

Please note that the schedule is subject to change under certain circumstances.

*Update program on http://icteched.fte.kmutnb.ac.th and
http://ncteched.fte. kmutnb.ac.th

Friday, June 10, 2022

Student Workshop (NC14, 1C09) 2022 “Digital Poster and Video Presentation”

Time Details

Places:

08.30-09.00 | Registration Online registration

09.00-09.30 | Opening Ceremony

09.30-12.00 | Workshop Presentations 4 sessions 6 rooms Online presentation with Zoom

12.00-13.00 | Lunch

13.00-16.00 | Workshop Presentations 4 sessions 6 rooms Online presentation with Zoom

Please note that the schedule is subject to change under certain circumstances.

*Update program on http://icteched.fte.kmutnb.ac.th and
http://ncteched.fte.kmutnb.ac.th

NCTechED14 ICTechED9 vii
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6 IAM: (Industrial Administration and Management)
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2022

ICTechED9 Session

Chairman : Prof. Dr. Prachyanun Nilsook
Co-Chairman : Assoc. Prof. Dr. Panita Wannapiroon
June 9, 2022

13.00-13.15

A01 1C09-04  Maichanok Krapookthong

Changes in Teaching During the COVID-19 Pandemic, and Thai Students’
Perspectives Regarding Technology Integration in Higher Education

13.15-13.30

A02 1C09-06  Seree Khunchai
The Development of Dual Arm Robot Prototype for Education

13.30-13.45

A03 1C09-07  Kitti Surpare

The Development of Learning Model by using Digital Content Base to Enhance
Electrical Teaching Skills

13.45-14.00

A04 1C09-08  Somporn Tiacharoen

Comparison of Bat Algorithm, PSO, and GA for improved Allocation of Wireless
Sensor Networks

14.30-14.45

A05 1C09-09  Surawut Saekram

Flipped Classroom Development Model with Online Cooperative Learning
Management for Undergraduate Students

14.45-15.00

June 9-10, 2022

A06 1C09-14  Krishda Srichanpiyom

Assessment Tools for Teacher Training in Electrical Engineering Student of Technical
Education, King Mongkut’s University of Technology North Bangkok
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9 Session B Prof. Dr. Panich Voottipruex
Co-Chairman : Dr.Raksiri Sukkarak
June 9, 2022

13.00-13.15 BO1 1C09-10 Pachara Issarachote

Defect Repairing Costs at Post-Handover on Precast Concrete Residential Housing

13.15-13.30 B02 1C09-12 Patchara Onprom
Application of Artificial Intelligence in the Design of Optimum Steel Structure

13.30-13.45 BO03 1C09-02 Mewika Dangmai

Effect of Stripping Force and Stroke Cutting Distance of Cutting Edge on the Quality
of Blanked Work piece

14.30-14.45 B04 1C09-01 Chaiyot Damrongkijkosol

Effect of Isoamyl-Unleaded Gasoline Blends on the Performance and Emission
of Motorcycle Powered by SI Engine

14.45-15.00 BOS5 1C09-03 Mewika Dangmai

Workstation Improvement to Reduce Muscle Aches Due to Silk Weaving in
Northeastern Thailand
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Student Workshop (NC14, 1C09) 2022
“Digital Poster and Video Presentation”

June 10, 2022
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ETEO01:NCO03

Examining Effects of Alcohol on Moments of The MFCC Feature
for a Speaker Recognition System

Wittawat Wannarangsri, Anusorn Cheungtragarn
anusorn.c@cit.kmutnb.ac.th

King Mongkut’s University of Technology North Bangkok, Thailand

Alcohol has effects on speaking behaviors of drinkers. For example, some drinker
might differ in tone and rhythm of voice compared to the normal one. From this idea,
measuring blood alcohol concentration (BAC) would possibly be done by detecting changes
in the voice of the drinker. This research aims to study effects of alcohol on features of voice,
for building a remote measuring BAC tool. The Mel Frequency Cepstral Coefficients
(MFCC), which is an accurate feature of an automatic speaker recognition system (ASR), is
used in the work. For the experiment, we let subjects to drink alcohol till the BAC, measured
by a standard breathalyzer, increase to a noticeable level. Then, we record their voice and
collect the MFCC feature to compared with the feature before drinking. However, the study
found that no correlation between the BAC level and alteration of the MFCC feature.
Therefore, more research needs to be worked on different features.
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Online full paper: https://bit.ly/3adsq7m G
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ETE02:NC06

Unconfined Compressive Strength Characteristic of Lateritic Soil
Improved with Geopolymer and Modified Natural Rubber Latex

Chanon Dejdonbom, Pitthaya Jamsawang
pitthaya_kmutnb@hotmail.com

King Mongkut’s University of Technology North Bangkok, Thailand

This research presents the unconfined compressive strength characteristic of lateritic
soil improved with geopolymer and modified natural rubber latex for use as a soil-cement
base. Raw materials utilized for creating the geopolymer were Na2SiO3, NaOH, and class C
fly ash. Natural para rubber was mixed with ammonia solutions to prevent spoilage during
transportation. The natural para rubber was subsequently blended with the prepared chemical
solution in the laboratory to improve the properties, so-called modified natural rubber latex
(MNRL). Fly ash contents of 20, 25, 30, and 35% and MNRL contents of 0, 5, 7, and 10%
were considered for this study to determine the suitable proportion. Finally, the lateritic soil
was mixed with geopolymer and MNRL to create the stabilized samples. Unconfined
compression tests were performed to determine the compressive strength of the stabilized
samples based on the standard of the Department of Highways of Thailand. The results
showed that the strength decreased with increasing MNRL contents, but the toughness of the
stabilized samples increased. The 7% MNRL mixed with 30% fly ash was a proper
proportion to pass the standard of the soil-cement base layer based on the minimum
unconfined compressive strength of 1,750 kPa and to provide the highest toughness.
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Online full paper: https://bit.ly/3tf0Zkj |$
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ETEO03:NC10

The Results of Education In-service with Digital Professional
Learning Community to Develop Management Learning Teacher
of Science and Technology Department

Napajit Dusadee
leelawadee2 7@gmail.com

The Secondary Educational Service Area Office Nonthaburi, Thailand

This research aims of assess the learning management of teachers applying for in-
service education. 1) Evaluate the science and technology learning management plans of
teachers applying for inservice education, 2) observe the science and technology exchange
activities of teachers applying for in-service education, 3) observe the science and technology
learning management of teachers applying for inservice education, and 4) explore the
satisfaction of teachers applying for inservice education. How to conduct research 1) Evaluate
learning management tools using in-service experts 2) Evaluate the learning management of
teachers applying for in-service education. With the Learning Management Assessment There
are two samples used in the research: 1) 5 persons with in-service qualifications, 2) Teachers
applying for in-service education The Secondary Educational Service Area Office
Nonthaburi. The samples used in the research included teachers applying for in-service under
the secondary educational service area office Nonthaburi by selecting a specific sample of 73
people, The statistics used in the research consist of 1) average 2) standard deviation. The
results showed that assessments of the science and technology learning management plans of
teachers applying for in-service studies in the picture were included at a good level. For
observation of science and technology exchange activities, observation of science and
technology learning management, and satisfaction of teachers applying for educational in-
services. It found that the assessment of all three aspects in the image was included at the
highest level.
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ETE04:NC16

Influence of Offset Distance and Extension Ratio of Shape Memory
Alloys Spring on Mechanical and Electrical Power
of Offset Crank Heat Engine

Aphinan Phukaoluan, Saravy Dum, Anak Khantachawana
aphinan.phu@kmutt.ac.th

King Mongkut’s University of Technology Thonburi, Thailand

Offset crank heat engine is an alternative to future electric power generation. Because
it is an interesting clean energy, this research aimed to study the influence of the extension
ratio of shape memory alloys spring and the offset distance on mechanical and electrical
power. The research conditions were to set offset distance at 50 mm, resulting in spring
extension ratio of 3.2, 4.0 and 6.4 times, and offset distance at 60 mm, resulting in a spring
extension ratio 3.4, 4.25 and 6.8 times. Both offset distances were set at an offset angle of
300. The above conditions were used for offset crank heat engine with an outer diameter of
500 mm, length 500 mm, inner diameter 120 mm, length 320 mm. The torque of the offset
crank heat engine can be obtained from the brake dynamometer test. Then, take the torque to
calculate the mechanical power. For electric power testing, a DC generator was connected to
the shaft of offset crank heat engine and used a 10 Q resistor. From the experiment, it was
found that the mechanical power of the offset crank heat engine depends on the offset distance
and the spring extension ratio. The mechanical power can be produced up to 16.593 W and
the electrical power can be produced up to 4.628 W, when the offset distance at 60 mm and
spring extension ratio at 6.80 times. As a result, a design guideline for shape memory alloy
springs was developed to increase offset crank heat engine performance.
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Connectivism Theory For Teachers in Chiang Mai Primary
Education Service Area Office 2

Pinit Nuangpirom, Kitchar Chaithanu, Direk Maneewan,
Ekawit Jitchoo, Parida Jewpanya, Juthathip Suwan
elecpnt@rmutl.ac.th

Rajamangala University of Technology Lanna, Thailand

This paper presents a blended training model based on connectivism theory. The
objective of this study is to develop the blended training model that helps to improve online
instruction media of teachers in Chiang Mai primary education service area office 2. This
research consists of two phases, the training model development phase and the experiment
phase. The sample group of this study are 70 teachers who were derived through a purposive
sampling. The research instruments are the proposed training model, training manual, content
sheet, training instruction media, pre-test and post-test documents and satisfaction assessment
form. The results shown that the opinion for suitability assessment on the proposed model
was high level. The efficiency of a training model based on connectivism theory was
consistent with the standard criteria of meguigans’s efficiency (1.14). Moreover, the mean of
satisfaction of sampling group was high level.
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Developmemt Check Electricity Gloves

Yutthana Chanthasila, Ravhat Intha, Issarawut Sriboomruang,
Anupong Taonangam, Sutthiruk Singwong
yutthana2907@gmail.com

Nongbualamphu Technical College Northeastern Vocational Institute 1, Thailand

The objectives of this research were 1) to develop electrical inspection gloves for users,
2) to determine the performance of electrical inspection gloves, and 3) to study their
satisfaction with the use of electrical inspection gloves. The tools used in this research. is a
performance assessment form. and a test model for the use of the workpiece The results
showed that Electrical inspection gloves were found to be effective in work. The scope of
work is can check electricity and voltage by electric inspection gloves From checking the
voltage 1-5 times, 150V-800V shows the status LED and notifies the buzzer every time. and
satisfaction with the use of electrical inspection gloves found that Overall, it was in good level
(mean 3.93) and other assessment items. at good and very good levels, such as 1) electrical
inspection gloves can be used easily Clear notifications, simple and uncomplicated
procedures. 2) Electrical inspection gloves. Suitable for teaching. 3) Can prevent potential
electric hazards, etc.
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Education In-service Process with Digital Professional Learning
Community to Develop Management Learning Science
and Technology

Napajit Dusadee
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The Secondary Educational Service Area Office Nonthaburi, Thailand

Education In-service Process with Digital Professional Learning Community to
Develop Management Learning Science and Technology. The research methodology is
divided into two phases: Phase 1: Study the approach to in-service education with the digital
professional learning community with science and technology learning management. Phase
2 Design Education In-service Process with Digital Professional Learning Community to
Develop Management Learning Science and Technology. Phase 3 Assesses the suitability of
the in-service process with the digital professional learning community with science and
technology learning management. By using qualified persons in information and
communication technology in education. The tool used was the suitability assessment form.
The statistics used in the research consist of 1. average 2. standard deviation. The results
showed that 1) DPLC's approach to science and technology learning management showed
that there were six in-service processes: 1.1, group, 1.2 eliminate problem, 1.3 develop lesson
plans, 1.4 teaching, 1.5 feedback, 1.6 develop learning. 2) Assess the suitability of the in-
service process with DPLC to develop the most appropriate level of science and technology
learning management (Mean =4.73, S.D. = 0.27).
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The Construct and Investigate Efficiency of Augmented Reality
Media for Applying
in Engineering Drawing Learning : Orthographic Drawing Reading

Grailard Dornchai, Panithan Jaisil, Theeraphong Panyasaeng
Grailard@rmutl.ac.th

Rajamangala University of Technology Lanna, Thailand

The purposes of this research were to 1) Construct augmented reality media for
applying in engineering drawing learning : orthographic drawing reading. 2) Investigate
efficiency of augmented reality media. 3) Compare between achievement learning in before
and after. 4) Study the satisfaction of the participants toward the augmented reality media.
Firstly, the teaching material was designed, constructed the augmented reality media,
improved based on the pilot, and evaluated at a highest level (Mean = 4.56). Consequently,
the research instrument was constructed and implemented to the sample group, 30 students in
the bachelor degree of science in technical education, program in industrial, Rajamangala
University of Technology Lanna. Finally, the research findings were the mean value of the
effectiveness of the computer aided instructional E1/E2 = 81.13/80.17 which is more
significant than the aimed score, 80/80, when consider academic achievement with this
augmented reality media. After studying (Mean = 32.07), the learning achievement was
significantly higher than prior (Mean = 21.13) at the .05 level. and also the evaluation of the
student’s satisfaction at a highest level (Mean = 4.66).
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Decision Strategy for Industrial Technology Manpower Competitive
Development to Support Adaptation in the Era of New Normal

Hanphon Mitwong, Ekkalak Kanchanapen, Weerayute Sudsomboon,
Chatchai Kaewdee, Weeraphol Pansrinual
mhanphon@pkru.ac.th

Nakhon Si Thammarat Rajabhat University, Thailand

The purpose of this research is to study decision-making strategies in manpower
development in industrial technology. The researcher used a qualitative research method.
There were 4 steps 1) The research team studied secondary and preliminary data with people
involved in industrial technology. 2) The researcher developed a semi-structured interview
by experts. 3) The data was collected by interview. Insight into 4 target groups 4) analyse
with a concept map to suggest strategies. The results of the research revealed that there are 3
strategies for developing manpower in industrial technology. To accommodate the changing
situations in the new era, there are 3 ways: 1) building cooperation in the development of
short-term and long-term courses; To develop both formal and informal manpower. 2)
Developing manpower to have a good Growth Mindset at work and able to learn throughout
life is important in the new era. along with important skills Information Technology Skills
lifelong learning skills communication skills leadership skills creative skills and technology-
based innovation skills; and 3) workforce development by integrating information technology
systems and new technologies for Re-Skill and Up-Skill to provide future manpower.
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Determination of the Efficiency for An Analog Multimeter Practice
Skill in The Electrical and Electronic Instruments

Thanapon Keokhumcheng, Pravit Burinnit, Kampanat Boonkong, Kittinat Intasila, Pongsin Kanha
kpongthanaponok@gmail.com

Nongbualumphu Technical College Institute Of Vocational Education Northeastern Region 1,
Thailand

The purpose of this research is to 1) develop determination of the efficiency for an
analog multimeter practice skill in the Electrical and Electronic Instruments 2) To study
progress determination of the efficiency for an analog multimeter practice skill in the
Electrical and Electronic Instruments 3) To study satisfaction determination of the efficiency
for an analog multimeter practice skill in the Electrical and Electronic Instruments The
sample group consisted of 30 people. Use a specific selection method. Examine the quality
of the tools by experts by finding the Interrogative Objective Conformity Index (IOC) on
worksheets and pre- and post-practice tests. The statistics used in the data analysis were mean
and standard deviation and test the t —test 1) Development of a wrong-band connection alarm
for practicing the skills of using an analog multimeter. By trial 5 times, it can be used 5 times
from the beep sound when measuring the wrong AC measurement range. 2) Student's
academic progress have higher scores on the post-practice test than before; and 3) Student
satisfaction was averaged at the highest level (Mean = 4.56) and was at the highest level for
each aspect. and large, in descending order of the first 3 orders as follows 1) Safe use of
devices and circuits (Mean = 4.87) 2) The design and system structure is easy to understand
in principle with multimeters (Mean = 4.80) 3) The project is easy to install (Mean = 4.63).
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A Study of Opinions on the Efficiency of Bookkeeping in the Nong
Bua Lamphu Subdistrict Administrative Organization

Puttarat Thaboonruang, Jintana Kenghung, Thepthida Summa,
Niraporn Phanngam, Ploypailin Thaitanong
Puttarat085@gmail.com

Accounting Nongbualamphu Technical, Thailand

The objective of this study was to investigate A study of opinions on the efficiency of
bookkeeping. in the Nong Bua Lamphu Subdistrict Administrative Organization. The
population used in this research were 78 accountants in the Nong Bua Lamphu Subdistrict
Administrative Organization. The instrument used for data collection was a questionnaire.
The statistics used for data analysis were percentage, mean and standard deviation. The results
showed that A study of opinions on the efficiency of bookkeeping. in the Nong Bua Lamphu
Subdistrict Administrative Organization. Overall, it was at a moderate level, with an average
of 3.91 considering each aspect was at a high and moderate level. Sorted from most to least
as follows was at a moderate level (mean 3.91). When considering individual aspects, an
aspect with the highest mean was emotion (mean 4.18) followed by opinion (mean 4.14)
communication and honesty (mean 3.99) knowledge (mean 3.95) autonomy (mean 3.78)
accounting (mean 3.67) and reasoning (mean 3.65).
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Professional Ethics of Professional Accountants According to the
Attitudes of Commercial Entrepreneurs
in Nong Bua Lamphu Province

Thongmai Suratham, Anuchit Anusri, Puttarat Thaboonruang,
Naphalai Kaenthao, Kanyarat Gunlab
Thongmai90627@gmail.com

Nongbualamphu Technical College Northeastern Vocational Institute 1, Thailand

This project studied about the opinions on the Professional Ethics of Professional
Accountants according to the attitudes of commercial entrepreneurs in Nong Bua Lamphu
Province. The purposes were Professional Ethics of Professional Accountants according to
the attitudes of commercial entrepreneurs in Nong Bua Lamphu Province. The samples of the
study were 140 entrepreneurs from the total 220 in Nong Bua Lamphu, and the study area
was in entrepreneurs’ workplaces in Nong Bua Lamphu. The instrument for the data
collection was a questionnaire, and the data analysis was performed with the statistical
program for the descriptive analysis in mean, percentage, and standard deviation and tool
quality testing as well as for testing the instrument reliability and Index of Item-Opjective
Congruence (IOC). The study results showed that the opinions on the professional accounting
ethics of the commercial entrepreneurs in Nong Bua Lamphu Province was at the ‘much’
level (Mean = 4.32) in overall. In each aspect, the opinions in a top-three descending order
were confidentiality and transparency (Mean = 4.40), follow by accountability (Mean =
4.39), and integrity (Mean = 4.37) Comparison of opinions on professional ethics of
professional accountants based on the attitudes of commercial entrepreneurs in
Nongbualamphu Province. with different experience working in accounting There are
different opinions about professional ethics of professional accountants. statistically
significant at the .05 level.
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A Study of Engineering Properties of Rebar in Reinforced Concrete
Works Sold in Muang Nongkhai District

Natthapong Ritayabut, Sittisak Chaprirom, Winai Chaiphet,
Chakkaphong Thinklai, Patchara Onprom
civilman2517@gmail.com

Nongkhai Technical College, Institute of Vocational Education Northeastern Region 1, Thailand

This research studies on the engineering properties and price of rebar in reinforced
concrete work, using round bars and deformed bars that are sold in Nongkhai Province,
consisting of rebars that do meet Thai industry standards, TIS (rebar products, A and B) and
rebars that do not meet in TIS diameter 6,9,15,12,16,20 and 25 mm. Tensile strength test
according to TIS 20-2536 and 20-2000. The test results showed that differences of rebar
products sold in Mueang Nongkhai District there is little effect on the change in tensile
strength properties, while the rebar that has received the TIS has a higher percentage of
elongation than the rebar that has not received the TIS. As for the price of rebar for reinforced
concrete construction of A products, it has the highest price, followed by Rebar of B products
and rebar of products that are not TIS .
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Thermometer with Recording Alarm Images During the Situation
The Spread of the Coronavirus Disease 2019

Yutthana Chanthasila, Ravhat Intha, Issarawut Sriboomruang,
Anupong Taonangam, Sutthiruk Singwong
yutthana2907@gmail.com

Nongbualamphu Technical College Northeastern Vocational Institute 1, Thailand

The construction of a Thermometer with recording alarm images during the situation
The spread of the coronavirus disease 2019. for 1) so that it can be used as teaching aids in
Nongbualamphu Technical College 2) to find performance, and 3) To test the use of the
Thermometer with recording alarm images during the situation The spread of the coronavirus
disease 2019 can be used in real life. Collection of information by inquiry. The tools used in
the research were the performance evaluation form and the sample use trial form. Verification
of the quality of the instrument by determining the IOC value in this study was 0.801. The
statistics used in the research were mean and standard deviation. The results of the project
found that. Performance evaluation equal to 100% due to 5 tests, 5 uses. the experimental use
of the workpiece The overall performance was at very good (Mean = 4.68) and
otherassessment items were in the very good and good levels, namely 1) Temperature
measurement with alarm recording Easy to use and up-to-date (Mean = 5.00) 2) Simple and
uncomplicated workflow (Mean = 5.00) 3) Able to solve problems in work in daily life in the
situation of COVID-19 (Mean = 5.00) 4) Temperature measurement with alarm recording
efficiency in use (Mean =4.71)
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System Analysis of Maintenance Design Hydraulic Diaphragm
Wall Grab : JINT SG46

Supramit Thima, Wanchana Thammautis, Chochai Alongkrontuksin, Komson Chanaisawan,
Teerapun Saeheaw, Piya Korakotjintankarn, Kanet Chulsukon
Supramit.thima@gmail.com

King Mongkut’s University of Technology North Bangkok, Thailand

This research aims to study the data on mechanical equipment parts of the car. The
hydraulic and pneumatic systems of the car Analysis of the maintenance system create a
preventive maintenance plan and assesses the risks by using the FMEA technique. The
hydraulic and pneumatic systems of the car design and build the operation and maintenance
procedures of the hydraulic truck mounted on a bucket loader for earthworks. Assign experts
to assess the quality of maintenance procedures. Risk analysis using FMEA techniques and
PM plan to check with hydraulic truck mounted on a bucket loader to make earthworks. The
results of reverse engineering studies of the 3 methods of bucket parts consist of the Spark
test, Microstructure, and Hardness test. As for the Spark test, some sparks consisting of Si,
Ni, Mn, Cr, and Mo found that it was St52 steel. The microstructure test, 200pum, and 500pum
magnification test showed that the structure is ferrite. And pearlite is mixed because it is low
carbon steel, St52 steel, and the hardness test has a hardness of 190.85 HRA. Damage to the
bucket was analyzed by simulation. The yield point was 351.57 MPa to determine the point.
The damage was found between the teeth of the bucket. The results of the expert opinion
scores on the maintenance plan, with an average score of 4.62 and an average SD of 0.55.
According to the planned maintenance, symptoms of unnecessary breakdowns during the
operation were reduced to a great extent. The idle coolant temperature of the engine averaged
45.5 °C, and the engine outlet averaged 50.47 °C. The mean temperature difference was 4.97
°C. The average was 87.91 °C, and the engine was idle. The average is 96.51 °C, The
temperature difference average 8.6 °C, the engine oil temperature at normal idle average
48.15 °C, and the engine oil temperature at high rpm average 89.64. °C from the temperature
figure shows the normal engine operation and other maintenance according to the
maintenance plan showed that the car has more efficiency. And the scores of opinions on risk
assessment by FMEA technique from experts have a mean score of 4.1 and an average SD.
of 0.91, which are good criteria, focusing on the sling as a weakness that will cause damage
to persons and property. Created an Image Processing machine to check the size of non-
standard slings. It was found that most of them were accurate with value. The tolerance of +
1 mm. interprets the image processing machine built with good accuracy of 0.55.
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Reducing Toxic Gases From Motorcycle Exhaust by Using Clay
Compound Ceramics Catalytic Converter

Waraporn Aukkhowong, Jassada Sarasook
mouynpu@gmail.com

Nakhonphanom University, Thailand

The objectives of this research were to present studies 1) to study the process of creating
composite ceramic soil for use as a catalytic converter for motorcycles 2) to study the
reduction of carbon monoxide (CO) and hydrocarbons (HC) from motorcycle engine exhaust
by using soil compound ceramics catalytic converter for motorcycles. It starts from the
extrusion of the compound soil according to the specified design, it is a cylindrical width and
length according to the form with a through hole. Then put in a kiln to fight the process of
firing compound clay into ceramics by the fire used to start the temperature from 800 degrees
Celsius to 1,400 degrees Celsius using the temperature increase rate of 100 degrees Celsius/
hour Adjust the sintering time to increase the temperature up to 1-6 hours. until the compound
clay is transformed into ceramics Then the clay compounded ceramics were obtained. Going
to test it as a catalytic converter for motorcycles. By reducing the amount of carbon monoxide
(CO ) unit to %, the average value without compound cattalytic converter soil was installed
at 0.223% and installed catalytic compound soil. The average converter is 0.086 %, research
has shown to reduce carbon monoxide by 0.137% with hydrocarbon (HC) in ppm. Talytic
converter is 51 ppm. and installation average Soil compound ceramics catalytic converter is
41 ppm. Research has shown that it can reduce hydrocarbons by up to 10 ppm. Both carbon
monoxide and hydrocarbon values are lower than the standards set by the Department of
Transportation. Terrestrial set for motorcycle exhaust fumes.
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Electric Truck Wheels Lifter

Thanongsak Monkonsawat, Kittipoom Somjit, Phonnimit Naumpan, Pakin Asawapoom,
Taweesak Kotesopha, Pasakorn Kaewsai
Thanongsak.m1654321@gmail.com

Udonthani Technical College Institute of Vocational Education Northeastern Region 1, Thailand

The purposes of this research are to make and test an Electric truck wheels lifter. Project
Objective 1) To design and construct an Electric truck wheels lifter 2) To find the efficiency
of an Electric truck wheels lifter 3) To assess the quality of an Electric truck wheels lifter.
The results of the research project found that the design and construction of an Electric truck
wheels lifter has an L — shaped structure. This machine has a size width x length x height
equal to 120 x 70 x 150 centimeters, and the structure is welded together. There is a
mechanical jack that works with the 12 v dc motor. It is a lifting device for wheels loader
beam up and down by control switch. The quality of an Electric truck wheels lifter. Quality
assessment results of an Electric truck wheels lifter by Experts Overall, it was at the highest
level (Mean = 4.80, S.D. = 0.14). When considered on a single aspect, it was found that the
side with the highest mean was in terms of use (Mean =5, S.D. = 0), followed by structure
(Mean =4.83, S.D.= 0.14) and structural welding (Mean =4.58, S.D. = 0.28)
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The Devolvement Leaf Shredder for Producing Organic Fertilizer
Case Study : Lao Ko Hok subdistrict Na Haeo district Loei Province

Surasak Rasee, Rawee Promrian, Phongsit Wsngkeeree
surasak6767@gmail.com

Loei Technical College, Thailand

The objective of this research were to: 1 study the condition and the problems on the
problems on the leaf shredder for producing organic Fertilizer. 2) The build development on
the leaf shredder for producing organic Fertilizer. 3) Implement the development on the leaf
shredder for producing organic Fertilizer. 4) The evaluate development on the leaf shredder
for producing organic Fertilizer. The study applied the research and development methods
with the combination of qualitative and quantitative research methods. The study instruments
used for the quantitative methods consisted of questionnaire’s and test forms. The methods
for quantitative studies were those of focus group discussion, In-depth interview, and non-
participation observation in order to obtain opinion on leaf shredder for producing organic
Fertilizer. The study of the development of leaf and branch shredders showed that it was able
to actually shred leaves and branches with speed and use for the intended purpose. The results
of the use of leaf and branch cutting tools found that the performance of a 0.5-horsepower
electric motor as a power unit can produce power. The performance trial was able to cut leaves
5 to 100 mm. and dry leaves 5 to 100 mm. Fresh and dry branches up to 20 mm. to 10x10
mm. and Dry left size 5 x 5 mm. The results of the evaluation of the leaf and branch cutting
tool found that 66.67% of the people were satisfied with the use of the machine and could use
itas a good quality organic fertilizer. Generate income and relevant agencies both government
and private sectors have recognized the leaf and branch shredders.
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Hydraulics Demonstration Kit for Car Hydraulic
Technician Training

Monchai Ratchakit, Thaworn Ratrongmuang, Sombat Arsanani,
Siripong Thumyjin, Patipan Keanpornpipat
200810533658@gmail.com

Nongkhai Tecthnical College, Thailland

The purposes of this project were to 1) design and make Hydraulics Demonstration Kit
for Car Hydraulic Technician Training, 2) assess the quality of the dyer and 3) study users’
satisfaction. The results of the project were as follows: There are components divided into 2
parts: a device cabinet made of steel 0.3 inches thick. The Demonstration Set had dimensions
of width, length and height equal to 150 x 60 X 70 centimetres. Mounting bracket width,
length equal to 50 x 60 cm which thickness 0.3 inches. There were hydraulic devices on the
mounting panel such as two-way cylinder with 4/2 valve of lever type and 4/3 valve of lever
type, one-way flow control valve and check valve. The result of the quality assessment of the
hydraulics demonstration kit for practicing the profession of an automotive hydraulics
technician. by the five experts were at high level (Mean = 4.08, S.D. = 0.34). When
considering in each aspect, it was found that the highest mean was the design and the making
(Mean =4.14, S.D. = 0.30), the usage (Mean = 4.06, S.D. =0.36) and handout (Mean =4.04,
S.D. =0.37). It can show that experts had a high level of opinion on the demonstration set,
which was based on the assumptions made The overall of satisfaction of the fifteen users with
the demonstration set was at a high level (Mean =4.27, S.D. = 0.23). When considering each
item, it was found that the users satisfied with the demonstration set in order from highest to
lowest as follow; the design (Mean = 4.31, S.D. = 0.27), the making (Mean = 4.29, S.D. =
0.15) and the usage (Mean =4.21, S.D. = 0.28).It can show that the users had a high level of
opinion on the demonstration set, which was based on the assumptions made.
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Demonstration Kits Motorcycle Electrical Circuit GSX R1000

Chanchai Jamroen, Wongsawat champatnong, Prapun Yakhampo,
Mongkol Chapa, Bunmee Junpanya
prapunyak@gmail.com

Loei Technical College, Thailand

The objectives of this research are 1) to develop and determine the efficiency of a
Demonstration Kits Motorcycle Electrical Circuit GSX R1000, 2) to compare the results
learning before and after using the Demonstration Kits Motorcycle Electrical Circuit GSX
R1000, 3) to study the satisfaction of 20 trainees with the Demonstration Kits Motorcycle
Electrical Circuit GSX R1000 by specific sampling method. The research tools were 1) the
Demonstration Kits Motorcycle Electrical Circuit GSX R1000, 2) the teaching materials, 3)
the achievement test, 4) the trainees' satisfaction questionnaire with the demonstration Kkit.
The data were analyzed using hundreds of statistical data percentage mean, standard deviation
and t test statistics. The results showed that 1) the Demonstration Kits Motorcycle Electrical
Circuit GSX R1000 and teaching aids had E1/E2 learning efficiency of 81.10/83.33, which
was higher than the specified threshold of 80/80, 2) the results of the post-study test of the
trainees were significantly higher than the results of the pre-study test at the .05 level, 3) the
satisfaction of the trainees on the aforementioned demonstration set was at a high level.
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The Development of a Demonstration Kit for the Intake, Exhaust and
Cooling System of the Engine Model 4JK1

Anirut Lundecha, Surasak Jitprasert, Pimsopit Sod-ium,
Wityakorn Yabudsadee, Supphakrit Kaemnirut
prapunyak@gmail.com

Loei Technical College, Thailand

The objectives of this research were: 1) to develop a demonstration of the intake,
exhaust system and cooling system of the engine model 4JK1 ; 2) to determine the efficiency
of the demonstration set; 3) To study the satisfaction of 20 participants in the development of
the intake, exhaust system and cooling system demonstration kit of the engine model 4JK1
by specific sampling method. The research tools were 1) the demonstration of intake, exhaust
and engine cooling system of engine model 4JK1 2) Teaching documents 3) Achievement
test 4) The satisfaction questionnaire of the trainees towards the demonstration set. The data
were analyzed using statistics, percentage, mean, standard deviation and t test statistics. From
the research, it was found that the engine model's 4JK1 was developed to demonstrate the
intake, exhaust system and cooling system. E1/E2 learning efficiency equal to 81.1/83.3,
which is higher than the specified threshold of 80/80, can be used to teach effectively. The
participants were satisfied. Overall, it's at a high level.

[=] 5k =]

. L]
Online full paper: https://bit.ly/3zfRyVP G

[m]EF:

June 9-10, 2022 28 NCTechED14 ICTechED9



et ] 1

MEEO08:NC55

The Study of Longitudinal Cracks Characterized
in Hardfacing Welding

Somsak Pamuk
somsak.p@tfii.kmutnb.ac.th

King Mongkut’s University of Technology North Bangkok, Thailand

This research is to study the characteristic of longitudinal cracks in welding created for
using as non-destructive testing welding specimens by using magnetic particle testing. The
research hypotheses are: 1.The length of the longitudinal crack is not different from 20 mm.;
2.The width of the weld is not different from 12 mm.; and 3.The distance of the crack from
the center of the weld is not different from 0.3 mm. The researcher examined the longitudinal
cracks created by using magnetic testing method, wet powder type, using 50 pieces of welding
specimens with longitudinal cracks in the welding. The results of the hypothesis testing found
that 1.The mean crack length was not different from 20 mm. at a significant level of .05.;
2.The mean welding width was not different from 12 mm. at a significant level of .05.; and
3.The mean crack distance from the center of the welding was not different from 0.3 mm. at
a significant level of .05. The research results are found as expected in the hypotheses.
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A Brazing Tube Welding Machine Using Induction
Heat Method Invention

Kanit Pimkhamlai, Wasan boonpha, Athit Charoenpheng, Pramoj Roopsom, Yutthana Chanthasila
kanitpim2555@gmail.com

Udonthani Technical College, Thailand

From the research of creating a brazing tube welding machine using induction heat
method invention, the objective is to design and build a pipe welding machine. Copper with
induction heating principle as well as experimenting to determine the
efficiencyofinductionwelding. When conducting copper pipe welding by induction heating to
welding copper pipes Diameter 9.52 ,12.70 and 15.87 mm, using silver wire as a solder. It
was found that the workpiece temperature increased over time and reached the melting point
of'the solder wire at an average of 36 s. It was also found that the copper tube welding machine
by induction heating was able to weld a copper tube of 9.52 diameter. ,12.70 and 15.87 mm,
using 36 ,42.20 and 46.20 s respectively, 15.87 mm diameter copper pipes are subjected to
higher temperatures. Because the surface of the tube is less distant from the surface of the
induction coil. Therefore, it received better heat for the power used in the research by
experimenting with a copper tube of 9.52 mm diameter with a mass of 50 g and using an input
power of 1500 W. The specific heat of copper is 0.093 Cal/g.°c and it takes 10 s to calculate
the output power. The value obtained is 1,328 W, so the efficiency of the induction heating
welding machine is 88.53%.
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Developing a Solar Energy Trading Model
with Blockchain Technology

Kantamon Sukkrajang
kantamon.su@skru.ac.th

Songkhla Rajabhat University, Thailand

Solar energy can be considered an important source of renewable energy. It can help
conserve energy and the environment. Blockchain technology helps in the exchange of solar
energy trading, will make consumers more convenient and reduce consumer costs. The
operation of blockchain technology has a reliable, transparent and intermediary-free data
collection system that can monitor every step of the process, every transaction process that
occurs in the blockchain system, resulting in lower costs. Developing scenario models to help
trade solar energy with that blockchain technology. It found that data from solar trading is
safe. Reliable and verifiable.
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Augmented Reality Teaching Media About Showing Algorithms in
Work or Problem Solving for Grade 3 Students

Sittichok Somsup, Teenida Asanok, Siriwan Sumrit, Siriporn Mikum,
Aekkarat Lorphichian, Nuntaphon Praneetpolkrung
siriwansom08@gmail.com

Rajamangala University of Technology Thanyaburi, Thailand

The objectives of this research were to 1) develop an augmented reality teaching
medium on displaying working algorithms or problem solving. Grade 3 students 2) to
compare the achievement before and afteruse augmented reality teaching material on showing
algorithms in work or problem solving Grade 3 students 3) to assess the students' satisfaction
towards augmented reality teaching material on showing algorithms in work or problem
solving Grade 3 students by simple random sampling by 18 students in Grage 3/4 of
Watladsanun School and using the ADDIE MODEL in the development of media Teach an
augmented reality model on showing algorithms in work or problem solving. The results of
the research found that 1) evaluated the effectiveness of augmented reality teaching media on
the performance of algorithms in working or problem solving. Grade 3 students were at a
good level (Mean = 3.94 and SD = 0.55) 2) The learners' post-school achievement scores
were higher than the pre-school achievement by t-test . The exam after studying was
significantly higher than before. Statistics at the .05 level 3) The students ' satisfaction with
the augmented reality teaching media on the performance of algorithms in working or
problem solving was at a high level (Mean =4.25 and SD = 1.09).
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Design and Development of Simulation-based Learning Environment
to Enhance Critical Thinking
of Linear Motion for 10" Grade Student

Penpitcha Pianying, Pornsawan Vongthatam
p.penpitcha@kkumail.com

Khon Khan University, Thailand

The purpose of this research was design and development of simulation-based learning
environment to enhance critical thinking of linear motion for 10" grade student. This work is
developmental research, which focuses on design and development procedure. The target
group consisted of 1 group: expert group consisted of content experts and web-based media
experts. The data analysis was statistics: mean and standard deviation. The result revealed
that: 1. the simulation-based learning environment comprises 5 components as following: 1)
Problem base 2) Simulation 3) Resource 4) Collaboration and 5) Scaffolding. 2. the
efficiency of the simulation-based learning environment by experts was found simulation-
based learning environment to be appropriate content web-based media and can be used.
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Development of Electronic Document System: Case Study:
Sophisai Area Revenue Office Buengkan Province

Suksan Sutisen, Kannika Saisin, Uraiwan Channon, Rungnapha Asawabhum, Anchalee Bunrit
suksan.su@ovec.moe.go.th

Buengkan Technical College, Thailand

This research aims to 1) Create an electronic document management System in Case
Study, Sophisai Area Revenue Office Buengkan Province. 2) Study the results of the
performance assessment of electronic document management System in case study, Sophisai
Area Revenue Office Buengkan Province. 3) Study the satisfaction assessment of using
electronic document management System in Case Study, Sophisai Area Revenue Office
Buengkan Province. Population were 40 users of the system in the academic year 2021. By
specific method of selection. The tools used to collect data include. 1) Performance model of
electronic document management System by an expert. 2) User satisfaction assessment form
electronic document management System. By analyzing statistical data were percentage,
Average and standard deviation. The result showed that: 1) Effect of the electronic document
management System efficiency, it was found that experts had a high level of opinion about
the system being developed (u=4.51, 6 =0.90) 2) The results of the satisfaction assessment
of electronic document management system overall, the satisfaction level was at a high level
(n=4.61). When considering each aspect, it was found that the use of general work has the
highest value at the highest level ( u =4.81). The efficiency and utility of the system are at the
highest level ( n =4.59). The design and styling aspect is at the highest level ( p =4.54) and
the side with the least mean is safety in using the system at high level ( p =4.49).
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Behavior of Using the Service to Order Food and Beverages Through
the Application on Smartphones of Consumers in the era
of COVID-19 : Case Study KFC Big C Loei Branch

Chayodom Jankuray, Prerayaa Supromin, Duangduen Kamon, Pimjai Janthakam, Yupin Pongsiri
yupin@lvc.ac.th

Loei Vocational College, Thailand

The purpose of this research was to study the behavior of service quality and
comparison of service usage behavior ordering food and beverages via smartphone
applications for consumers in the era of COVID-19 : a case study of KFC branches Big C
Loei in terms of purchase frequency and average cost per purchase, classified by gender.
Using a sample 400 people who have used food ordering service via smartphone application
who live in Mueang Loei District, Loei Province. By selecting a specific sample (Purposive
sampling), considering the random collection of questionnaires only for consumers who
ordered products via a smartphone application. The results showed that most of them order
food and beverages through the Foodpanda application. is hot spicy chicken The reason for
ordering is because of the product quality. It is worth the price paid. The amount of each order
is 100-300 baht. The person influencing the order is friend/acquaintance. The overall service
quality was at a high level. Knowing and understanding customers.The results of the
comparison of food and beverage ordering behaviors through an application on a smartphone
in terms of purchase frequency and purchase cost classified by gender. It was found that male
and female consumers were more likely to order food and beverage services through an
application on smartphones in terms of purchase frequency. no different which is inconsistent
with the assumptions set.
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Development of Scenario Based Learning Environment to Enhance
Creative Problem Solving of Geohazards for 10™ Grade Students

Sudarat Janthathep, Pornsawan Vongtathum
Jjsudarat@kkumail.com

Khon Kaen University, Thailand

The objective of this research is to design and development of scenario based learning
environment to enhance creative problem solving of geohazards for 10% grade students. The
developmental research type I. Research methodology are document analysis, survey. The
result revealed that ; the interactive learning environment comprise of 5 components as
following: 1) Problem base 2) Resource 3) Collaboration 4) Scaffolding, and 5) Coaching.
And the results from the study of the efficiency of the learning environment by experts found
effective consistent with all aspects and can be used in research in the next process.
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Construction and Efficient Validation of Percentage Math
Application for Learning Management
using Game-base Learning Process

Suthisa Pradit, Duangnapa Pidtathanang, Kansarin Khaminkhiew,
Panatda Thatthong, Kanyaporn Chandarak
suthisa@gsuite.udvc.ac.th

Udonthani Vocational College Institute of Vocational education : Northeastern Region 1, Thailand

Creating and Optimizing percentage math applications to manage learning with a game-
based learning process. The sample group of this research was 34 students at the Vocational
Certificate level (vocational college), Udon Thani Vocational College, semester 2 of the
academic year 2020. The research tools of learning using game the based process; 1) an
achievement test. of a multiple-choice test using 30 questions, 2) Percentage questionnaire on
student satisfaction with the math. Learning evaluation by learning game process used to
analyze educational data such as percentage, mean, standard deviation and test (t-test) by
using statistical data analysis, percentage (% ) mean and standard deviation (S.D.) The results
of the research were as follows: 1) Assessing the quality of using percentage math
applications to manage Game Based Learning, it was found that experts had opinions on the
system developed in high level (Mean = 4.47,S.D.=0.77) 2) Assessment results of students'
satisfaction using the math application to calculate percentages by using the Game Based
Learning process, were 4 aspects of overall satisfaction assessment, it was found that overall
satisfaction was at a high level (Mean = 4.48, S.D.=0.79).
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Parking Obstructive LINE Notify Device for Disabled Vehicles

Jirapot Prapin, Rungruang Penkulkit, Kamol Masuk, Angkana Audthaphon,
Phakin Rianthong, Pongwiwat Hongtong
Jirapot.prapin@gmail.com

Nong Khai Technical College Institute of Vocational Education Northeastern Region 1, Thailand

Purposes of this research are: To create and to define efficiency of Parking Obstructive
LINE Notify Device for Disabled Vehicles. Which is designed to be synergistic between
Ultrasonic Sensors and Node MCU ESP32-Cam. And take the photo of the obstructer then
notify via LINE. Which may comfort the wheelchair disabled person who still can drive
themselves and faced problems in getting on and off the car, just because There was a car
parked too close. From the efficiency defined experiments, we found that: when the obstructer
detected in 0 — 100 cm range to the device, Node MCU ESP32-Cam will capture and sent
the photo to LINE Account that been set in the controlling program. Consequently, turn on
the notice LED reminding in every time it detected. This will alarm both obstructer car and
the car owner. So, we can say that Parking Obstructive LINE Notify Device for Disabled
Vebhicles has efficiency as defined.
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The Development of Practice Evaluation Form Small Diesel Engine
Service for Vocational Training School

Paradorn Satienchaiyakij, Bhornsawan Chantakhad
paradorn.kmutnb@gmail.com

King Mongkut’s University of Technology North Bangkok, Thailand

Objective of this research was to 1) to development of practice evaluation form small
diesel engine service for vocational training school and 2) to study the effect of using the
practice evaluation form. The research population was students at the vocational training
school, automotive mechanics. The sample group was of 10 Phra Dabos vocational students,
automotive mechanics by using a specific sample sampling method. The research procedures
were as follows: 1) determine behaviour objectives by job analysis methods, 2) analysis
behaviour objectives to set the evaluation point, 3) development of practice evaluation form,
4) analysis the interobserver reliability, 5) evaluate the practice results with the sample group
and 6) study the satisfaction of teachers and students. The research instruments included 1)
the practice evaluation form, and 2) the satisfaction of teachers and students form on the
evaluation process. The data were analysed using statistics 1) percent, 2) mean, 3) standard
deviation, 4) index of consistency, 5) rational evaluation coefficient, 6) interobserver
reliability and 7) Shapiro -Wilk test. The results showed that 1) the practice evaluation form
consisted of 8 were reliability between .845 - .927, 2) the practice evaluation results were
averaged 81.00%, 3) the satisfaction of the teachers with the evaluation process was in the
very good level, the mean 4.62 and 4) the satisfaction of the samples with the evaluation
process was in the good level, the mean 4.38.

E

Online full paper: https://bit.ly/3t46MZW "

NCTechED14 ICTechED9 43 June. 9-10, 2022



VTE02:NCO08

The Development Test-form Training Package by Using Project-
based learning of Occupational Printing Technician Sheet Feeder
for Persons in Printing Industry

Jiranat Leelalerdlumkij, Teerapong Wiriyanon, Paradorn Satienchaiyakij
Jiranat.lee.nat@gmail.com

King Mongkut’s University of Technology North Bangkok, Thailand

The objectives of this research were 1) to develop a training package on creating test
prints, 2) to determine the effectiveness of the training package, and 3) to study the
satisfaction of the trainees. The population used in the research were undergraduate students.
Print technology or print media related field. The sample group in the research was bachelor's
degree students. Level 3 Academic Year 2/2564 Rajamangala university of technology
thanyaburi department of Digital Printing and Packaging Technology Faculty of Mass
Communication Technology, 31 persons obtained by selective method The research steps
consisted of 1) developing a training package, 2) conducting training and collecting data, 3)
analyzing and concluding research results. The research instruments consisted of 1) a project-
based training package on the creation of a test form for the field of sheet-fed offset printing
profession 2) Theoretical assessment form for measuring knowledge that is an answer model
with a practical assessment form for measuring skills that is a practical performance
assessment form of the training package 3) The satisfaction assessment form of the sample
group towards the training process. The data were analyzed using statistics 1) percentage 2)
mean 3) standard deviation. The results of the research were as follows: 1) The quality of the
test print build training package. In the high to the highest level, the mean is between 4.00 —
5.00 and the standard deviation is between 0 — 0.89. 2) The effectiveness of the training
package on creating test prints for the sheetfed offset printing profession for those entering
the printing industry. The efficiency result between the score of the post-training test set (E_1)
and the performance score (E_2) were 83.32 / 95.34 (according to the criteria 80 / 80). 3) The
results of the score set after training from 208 questions from the content of the 4 learning
units with an average of 173.32 points, representing 83.32% with the achievement of the
performance score Out of all 11 practical performance assessments, the average was 1773.38
points or 95.34 percent. 4) Satisfaction value per training package Very high — the highest,
with a mean between 4.35 — 4.64 and a standard deviation between 0.48 — 0.72 (all aspects
are aligned).
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Guidelines for Education Management of King Mongkut's University
of Technology North Bangkok, Rayong Campus

Mukda Jongchanachavawat
mukda.j@op.kmutnb.ac.th

King Mongkut’s University of Technology North Bangkok, Thailand

The objectives of this research were : 1) to study the operations, problems and
challenges in education management, 2) to study the satisfaction of students, teachers, and
entrepreneurs in education management, and 3) to propose the education management
strategy plan. The study groups of this research were : 1) group of 9 interview participants for
qualitative analysis, and 2) group of 400 interview participants for quantitative analysis. The
research tools for this study were interview forms and questionnaires. For statistics analysis,
frequency, percentage, average, and standard deviation were employed. The research results
were in the areas of operations and problems in education management showed that 1) lack
of personnel who oversee and maintain tools, equipment and teaching aids to be in good use
and functional, 2) the Wi-Fi system were relatively inefficient, 3) insufficient staffs with
knowledge and skills for maintaining green campus environment, 4) insufficient lighting in
some areas, 5) insufficient green area, relaxing space, sport facility, and parking spaces, 6)
lack of public transportation to university, and 7) no crossing bridge in front of university
entrance. For the areas of satisfaction of students, teachers, and entrepreneurs towards
education management, the overall satisfactory scores from all three groups were in the high
level. The recommendation and suggestion for education management from this research
include 1) the university should control the amount of students to be no more than 6,000
students to be optimal and proportional to the campus facilities, 2) the university should focus
on developing higher quality of education instead of increasing number of students, 3) the
university should improve the existed curriculum or open new curriculum that is relevant to
current context especially to produce graduates in the area of Al operation and Al
maintenance, 4) the university should use the work-integrated learning approach for teaching
and learning management, 5) the university should communicate with local organizations to
have public transportation passing the university entrance, 6) the university should work to
have overpass for crossing street in front of campus entrance, 7) the university should have
staffs to facilitate and look after safety for students, 8) the university should improve the
internet network to be more stable and more efficient for students and staffs, 9) the university
should provide maintenance service for buildings, classrooms, teaching aids in the common
classroom buildings to be functional and ready to use in every classrooms, and 10) the
university should increase the electricity and lighting areas especially along the walking
pathways to the dormitory and in the ground level of the building to increase safety for
students.
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Study of Satisfaction by Using Welding Specimens
for Non Destructive Testing

Somsak Pamuk, Songphon Dangsermsiri
somsak.p@tfii.kmutnb.ac.th

King Mongkut’s University of Technology North Bangkok, Thailand

This non-destructive welding imperfection test specimen have been developed. The
researcher studied the satisfaction of the users of the welding products. The population of the
research was users of 12 companies who bought welding products for non-destructive
specimen, and lecturer of 26 technical colleges who taught welding inspection during the year
2018 to 2020 and users of 10 companies in non-destructive testing that are targeting new
customers in the future, totaling about 250-300 people. After collecting data through the
Google Form received 266 data representing approximately 88.67% of the population. In
terms of attitudes and behaviors about factors of marketing that affect to decisions to purchase
specimen. The reason to buy non-destructive testing specimen from the Thai-French
Innovation Institute is that they have confidence in the manufacturer and sell them. The price
per set of products suitable for purchase 5 specimens of the same product, price 15,000 —
20,000 baht, the product warranty is suitable for the price. The opinion that the price is higher
and has a 1 year product warranty which will be ordered through the agency's website
ordering and the seller should have a consulting problem to users. They could search product
information such as organizations that have trained, product warranty, in the case of
manufacturing defects, they will be replaced immediately. For satisfaction about the
importance of marketing factors affecting product purchase decision, it was found that
satisfaction about the importance of marketing factors affecting the purchasing decision of
welding non-destructive testing specimen, including all four aspects, was at a very
satisfactory level (mean 4.18), with satisfaction with the suitability of the size, one specimen
should be able to be examined by multiple methods, determination price clearly affects the
decision to purchase products, purchasing , the users will buy from reliable dealers, and
contacting / consulting the supplier is convenient affect the next purchase. For comments and
suggestions found that consumers are very satisfied and I am grateful for the development of
the work that leads to the development of technicians to be more competent. Product
development should clearly position the defects, should be more mixed and different
indications should be identified, and add defect types HTHA and HIC, etc. The preparation
ofteaching materials is good which makes that the product has quality to ensure the inspection
of NDT method. All this information is very useful that the researcher has used as a guideline
for the further development of non-destructive testing products.
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Design and Development of Simulation-based. Learning Environment
to Enhance Problem Solving Thinking of Concave Lens
and Convex Lens for 11" Grade Students

Suparat Sosom, Pornsawan Vongthatam
Suparat_sosom@kkumail.com

Khon Khan University, Thailand

The purpose of this research was to design, and development of learning environment
integrated with simulation-based to enhance problem solving thinking of concave lens and
convex lens for 11 grade students. This work is development research which focuses on the
design and development process, which consists of 3 processes as follows: 1) design 2)
development and 3) evaluation. The research is on first and second procedure including,
which is the design and development. Group of experts in 2 areas, 3 people each, namely
content and media on the network. The results of this research found that learning
environment There are important components which are 1) Problem base 2) Resource 3) Chat
room 4) Scaffolding and 5) Coaching and the results of the study on the effectiveness of the
learning environment. The experts found that all aspects were consistent and could be used
in the next step of the experiment.
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Design and Development of Simulation-Based Learning Environment
to enhance Problem Thinking of Acid-Based Dissociation
for 11" Grade Student

Pannathon Chueapong, Pornsawan Vongthatam
Pannathon.chu@kkumail.com

Khon Khan University, Thailand

The purpose of this study was design and development of simulated-based learning
environment that promotes problem-solving thinking of dissociation of acids and bases for
11 Grade students. This study was developmental research, which focuses on design and
development procedure. The target group consist of 1 group: expert group consisting of
content experts and web-based media experts. The data was analyzed by mean and standard
deviation statistics. The result showed that: 1. The simulation-based learning environment
had 6 components as following:1) Problem base 2) Simulation 3) Resource 4) Collaboration
5) Scaffolding and 6) Coaching. 2. The evaluation of the effectiveness by experts found that
the Simulation-Based learning environment is consistent in all aspects and can be used.
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Reducing Heat Transfer from Reinforced Concrete roof
by Fiber Cements Overlays

Piyachat Trisang, Somchart Srisompong, Khannokwan Pitaksmout,
Puntalick Sakulmeesak, Pisarn Keereewong
pomyheyhey@gmail.com

Nongkhai Technical College Institute of Vocational Education Northeastern Region 1, Thailand

This research is aimed to study the heat transfer properties of reinforced concrete roof
by fiber cement overlays using wood cement board and synthetic wood boards and another
way to use. By conducting on the experiment air temperature from the test and compare the
heat transfer of the roof by the method of total heat transfer coefficient (U-Value). The results
of study on reducing heat transfer from reinforced concrete roof by fiber cements overlays
using wood cement board with size 1’’and synthetic wood boards with size 17°x6°’, 17’x8”’,
1”°x10’’ at spaceing of 1 cm over the top of the reinforced concrete roof with 6°” air gap. It
was found that using wood cement board with size 1>’ over on top of the roof could reduce
inside air temperature more than using synthetic wood board with size 1°’x6°°, 17’x8”’,
1"°x10”’ at spaceing of 1 cm. By reducing the temperature by 2.60 °c compared to synthetic
wood boards with size 1°’x10°’. The results concluded as follows : Using wood cement board
with size 1”” over the top of the reinforced concrete roof with 6°’ air gap. It's an interesting
choice. Because it has lower total the thermal conductivity (k) and heat transfer coefficient
(U-Value). And it is a material that can be easily used to cover the top of the reinforced
concrete roof.It is a strong material, does not warp, does not corrode, can support the weight
well. Commonly used as a replacement for wood floors.By still maintaining the benefits of
using the roof unchanged.
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Wastewater Treatment of Dyeing Plants by Ozone
in High Pressure Plasma System

Jintana Panviriyanon, Mongkol Jongsuphanphong
pujintana@hotmail.com

Siam Technology College, Thailand

Wastewater of dyeing plants has high contaminant intensity and is difficult to
biodegrade. When wastewater discharged into water sources, the water source has a
disgusting color to the observer. Therefore, contaminants in wastewater must be disposed
before discharge into water sources. At present, there are several methods for treating dyestuff
wastewater. Ozone oxidation is one method of dyestuff wastewater treatment because ozone
is a strong oxidizing agent. It is able to oxidize digestible and indigestible organic matter by
microorganisms. It is used to remove color and organic matter in dyestuff wastewater. The
objectives of this study are to be an innovative model of wastewater treatment of dyeing
plants by ozone in high pressure plasma system, to study relationship between the amount of
ozone concentration and the wastewater treatment time that has reacted with wastewater
quality parameters and to determine the efficiency of the innovative model of wastewater
treatment of dyeing plants by ozone in high pressure plasma system. Varied ozone dosages
of'4 g/h and 8 g/h were used in the experiment. The wastewater treatment time was 0, 4, 8,
12, 16, 20 and 24 minutes. Each sample is repeated 3 times and the obtained values are
averaged. At 320C, research result showed when the wastewater treatment time increased, the

pH and dissolved oxygen (DO) of treated wastewater increased, biochemical oxygen demand
(BOD), chemical oxygen demand (COD) and color value of treated wastewater decreased.
Ozone dose of 8 g/h had a higher color removal efficiency than 4 g/h ozone dose. The color
removal percentage of 8 g/h ozone dose was 27. The color removal percentage of 4 g/h
ozone dose was 13. In addition, ozone dose of 4 g/h and 8 g/h ozone had the same efficiency
and mean speed for removing of BOD and COD. The BOD removal percentage was 96. The
COD removal percentage was 94. The BOD removal mean speed was 18 mg/min. The COD
removal mean speed was 54 mg/min. According to the results of the studies, the pH, DO,
BOD and COD of treated wastewater were within the industrial wastewater control standards
but the color value of treated wastewater still exceeds the industrial wastewater control
standards.
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Development and Efficiency of Competency-integrated cross-
disciplinary Curriculum with Integrated Intelligent Electronics
Competency to Create Innovations for the Field of Industrial
Technicians. Vocational Certificate Program (Vocational Certificate)
under the Office of Vocational Education Commission in the
Southern Region

Natthanon Chumthong, Kamonchanok Chomthong, Surtya Nareepon, Korrapat Chaleamwong,
Nutjired Kheowsakul, Wasana Boonsong, Piya Prasongchan
nutjired.k@rmutsv.ac.th

Rajamangala University of Technology Srivijaya, Thailand

The purpose of this research was to development and efficiency of competency-
integrated cross-disciplinary curriculum with integrated intelligent electronics competency to
create innovations for the field of industrial technicians, Vocational Certificate Program
(Vocational Certificate) under the Office of Vocational Education Commission in the
Southern Region. The research’s objectives are 1) to create an experimental set competency-
based teaching and learning curriculum on intelligent electronics to create innovations for
industrial technicians; 2) to access the quality of a competency-integrated cross-disciplinary
training course outlining aspects of intelligent electronics to create innovations for industrial
technicians. The results of the experimental development kit consisted of 5 modules,
consisting of: 1. Sound creation module and recording function on SD Card; 2. Module for
commands via voice display sensor. 3. Automatic sensor-operated water level control module
4. Wi-Fi and smart phone control system connection module 5. Innovation module that is an
innovative product of 5G technology. The research instruments consisted of a training course,
an experimental package, an evaluation form for content congruence with behavioral
objectives, and a form to assess the suitability of the training course outline. The statistics
used in the data analysis were average analysis, standard deviation, and the [OC conformity
index. The results of the research were as follows: 1). The quality test results from 5 experts
and specialists found that the average of all 6 aspects was at a very good level. and was at a
good level in 1 aspect. 2). The researcher compared the efficiency of 20 people with the
selective method. It was found that the efficiency (E1/E2) of the experimental group was
82.36/78.89. which satisfies the 75/75 criterion, was an achievement from the distribution t-
test. It was found that the experimental group of the cross-disciplinary teaching and learning
management model was equal to t, Table 2.1. * and t were calculated at 6.7* at a statistical
significance level of .05 and student satisfaction. In good condition, with an average of
training course content, Mean = 3.60, S.D. = 2.25, validity and appropriateness of content,
Mean = 3.45, S.D. =0.57, test, Mean = 4.42, S.D. = 0.68
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Design and Development a Set of Experiment 1 Phase and 3 Phase
Transformers for Electric Circuit Analysis Course in Bachelor of
Industrial Education Program

Narongrit Sanajit, Korrapat Chalermwong, Nutjired Kheowsakul, Kuzainee Sripikul,
Amnee Laeyuheem, Soraya Ananvattanakoon
narongrit.s@rmutsv.ac.th

Rajamangala University of Technology Srivijaya, Thailand

This research project aims to 1. To design and construct test sets of 1-phase and 3-phase
transformers for Electric Circuit Analysis Course 2. To determine the quality of 1-phase and
3-phase transformers 3. To determine the performance of the 1-phase and 3-phase transformer
test sets as study materials. 4. find the satisfaction of learners with testing sets of the 1-phase
and 3-phase transformers. The sample used for this research paper was the first year
undergraduate students in Electrical, Faculty of Education, Industry and Technology. 46
students enrolled in the electrical circuit analysis course for academic year 2/2020 The
research results were found that 1) the 1-phase and 3-phase transformers that the researcher
created had good overall quality (Mean = 4.33, SD. = 0.21) 2) the teaching and learning
process the transformer experiment set. The efficiency of 1-phase and 3-phase electricity was
83 / 85, which is higher than the specified standard, that is 75/75. 3) Have higher academic
achievement Statistically significant at a level of .05. and 4) The learners were satisfied with
the learning process with the 1-phase and 3-phase transformers at a good level (Mean =4.51,
S.D.=0.57)
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Development of Worksheet Motor Control Circuit Connection by
Using Demonstration Learning Through The Simurelay Program to
Develop Practical Skills in Motor Control Circuit by Hand
in Electric Motor Control Course

Tanapon Tomrongkunanan, Tanes Tanitteerapan
nathwut.kow@kmutt.ac.th

King Mongkut’s University of Technology Thonburi, Thailand

Development of worksheet motor control circuits by using demonstration learning
management through Simurelay program to develop hands-on motor control circuitry skills
in motor control subject. The purpose for 1) Develop a worksheet on motor control 2) to
develop the demonstration learning management through the Simurelay program to develop
practical skills on manual motor control circuits 3) to assess the quality of demonstration
learning management through the Simurelay program to develop practical skills on manual
motor control circuits 4) To assess the ability on manual motor control circuits The statistics
for the quality analysis of the tools are: Accuracy and the statistics for data analysis are mean,
standard deviation, and percentage. The results showed that 1) Development of a worksheet
on motor control with a score of accuracy or reliability (IOC) of the motor control sheet that
passed the criteria, the average [OC will be 0.67-1.00 2) Demonstration learning management
through the program to develop the motor control wiring skills. 3) The overall quality of the
activities was at a good level (Mean = 4.48, S.D. = 0.91). Considering each aspect, it was
found that the level was very good. The aspect with the highest mean was “The learning media
(Mean =4.78, S.D. =0.383) 4) The students had skills in operating circuits to control electric
motors by hands on skills, which passed the criteria, accounting for 84.69%. have qualified
100%
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Development of Practice Based Training Package on Microcontroller
of Internet of Things System for High Vocational Education

Kobkhun Chaiyawong, Kenika Phintha, Patcharapol Khamngam, Sornlak Puseeda
kobkhun.ch@rmuti.ac.th

Rajamangala University of Technology Isan, Thailand

This research was the development of a practice-based training package on the
microcontroller of the Internet of Things (IoT) system for high vocational education in
electronics programs or related fields. The training package applied in the microcontroller
course consists of a worksheet and a laboratory setting of ESP8266 microcontroller boards
connected to sensors such as LDR, DS1820, DHT11, MQ-2, and other control devices. The
quality evaluation by experts found that the experimental content topics created are consistent
with behaviour objectives at an IOC of 0.90. The evaluation of the quality of the experimental
worksheets was at a very appropriate level (Mean = 4.83 and S.D. = 0.23). The developed
laboratory set was at a very appropriate level (Mean =4.87, S.D. = 0.20). Then the practice-
based training package was implemented with a sampling of student groups in the 2/2564
academic year. The evaluated results of the training package showed that the efficiency of the
learning process (E1) was 83.39% and the learning outcome (E2) was 78.16% (75/75). The
satisfaction of the learners with the practice-based training package averaged Mean = 4.42
and the S.D. value was 0.57, which was very satisfactory. Therefore, it can be concluded that
the developed practice-based training package can be applied to the learning of the Internet
of Things (IoT) system. Moreover, the developed research tools can encourage learners to
have learning skills in the 21 century and support the economic development policy in the
Thailand 4.0 era.
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The Construction of Banknote to Coin Exchange Machine

Jirarot Samartchotipan, Somsak Thanaputtiwirot, Sarawut Soypho, Anan Pimpaseeda
Jirarot.sa@rmuti.ac.th

Rajamangala University of Technology Isan Khon Kaen Campus, Thailand

This research aims to construct the banknote to coin exchange machine. The type of
banknotes are included by 20 baht, 50 baht and 100 baht and exchange for 3 types of coin,
such as 1 baht, 5 baht and 10 baht. The user can select each type only or mixed type mode of
coin. There are consisted of 4 steps of performance testing procedure, 1) Insert banknote into
the machine 2) Select coin type 3) Calculate error of coin paying and 4) Record coin paying
time. The performance results found that the machine can receive banknote and value display
correctly, which does not found coin paying type error and amount of coin error. The coin
paying time each coin does not exceed 2.5 second. Thus, the banknote to coin exchange
machine can be actually useable and operated quickly.
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Development Electric Current and Voltage Meter with Data
Displayed on Smartphones

Kittamate Saisin, Boochai Chaiard, Wichainchai Thongsai, Prasarnphun Saisin, Phanom Sangkhaew
prasanphun.s@ovec.moe.go.th

Nongkhai Technical College Institute of Vocational Education Northeastern Region 1, Thailand

The development of a smartphone display wireless current and voltage meter aims to
design Build and quantify the performance of a smartphone display wireless current and
voltage meter. The result of the design and construction of the machine is a fuse holder that
can be adjusted up to 3 meters in length. The working principle is to use a motor to command
the opening and closing of the clamp meter mouth by using a remote control relay to control
the motor operation and using a PVC pipe to be modified as a base to hold the clamp meter
and the motor. Current and voltage values can be displayed via a smartphone and the motor
can be operated via a remote control and a Bluetooth system enables remote control.
Performance results of wireless current and voltage meters displayed on a smartphone as
compared to measurements using a cable car. and the measurement of a person climbing a
pole It was found that the wireless current and voltage meter developed via a smartphone that
was developed took the least average time. In measuring electricity at 1 phase takes an
average of 5 minutes, at 3 phases takes an average of 10 minutes, at 6 phases takes an average
of 15 minutes, and when measuring voltage at 1 phase takes an average of 8 minutes at Three-
phase takes an average of 12 minutes, and six-phase takes an average of 18 minutes.
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Development Electric Wheelchair by Solar

Prasanphun Saisin, Kannigar Saisin, Pornpen Wangpimoon, Kittamate Saisin,
Boonchai Chaiard, Devichai Pimchoot
prasanphun.s@ovec.moe.go.th

Nongkhai Technical College Institute of Vocational Education Northeastern Region 1, Thailand

This project aims to develop a solar powered wheelchair using a DC electric motor as
a power source to be driven by an Arduino microcontroller system. Controlling the operation
of the system using a joystick. (joystick) Control the direction of the motor to go forward,
backward, turn left, turn right or stop to help the patient travel easily. There are two systems
of battery charging, namely AC 220V charging and solar cell charging which is controlled by
a controller. To determine the efficiency of solar electric wheelchairs, an experiment was
conducted at a flat distance of 500 m, using a mass between 40-70 kg, to determine the length
of time it takes to move a solar wheelchair. To compare the time it takes for a wheelchair to
be moved with the patient using a joystick. The results showed that when the patient was
forced to move themselves, it took less time than the patient to push a wheelchair, an average
of 14 minutes for the patient to force a wheelchair, an average of 32 minutes to push a
wheelchair. and the distance that a solar powered wheelchair can travel on an average of 2.5
kilometers per battery charge on a single full 12 volt charge.
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Development of Practice Based Instructional Package on Electrical
Instrument for Industrial Teacher Training

Wasan Kobklangdon, Nutchanat Chumchuen, Somsak Akatimagool
wasankobklangdon@gmail.com

King Mongkut’s University of Technology North Bangkok, Thailand

This paper presents a development of practice based instructional package on electrical
instrument for industrial teacher training, in apply to the Thai-German instructional model
based teaching. The research tool consists of practice based prototype instructional package
including measurement, power supply, protoboard, WiFi board and etc., lesson plan,
worksheets, electronic presentation programs, quizzes and rating—scale questionnaires to
evaluated satisfaction. The purposive sampling of this research were bachelor's degree who
enrolled in the 2nd semester of the academic year 2021, Bachelor of Science in Technical
Education in Electrical Engineering, King Mongkut's University of Technology North
Bangkok. Then, the developed teaching package was assessed by 5 experts and tested with
an experimental group to develop and improve the quality that can be used in the training of
industrial teachers. The quality evaluation of the developed research tool from five experts
indicates an appropriation in average of 4.44, S.D = 0.30. The satisfaction of the users is at a
high level that has a mean value of 4.46, S.D = 0.18. In conclusion, it can be seen that the
development of practice based instructional package on electrical instrument can be used
effectively in teaching and learning of industrial technician. The appropriated instructional
package can encourage learners to acquire essential the practical skills necessary to prepare
them to work in the industrial sector to their fullest potential.
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Factors Affecting to Logistics Services in The Covid — 19 Pandemics
: Case Study Ofduean Sawan (Thailand) Co., Ltd.

Weerasak Sirisaeng, Panthakarn Hmoya, Kerati Lomsri, Nattakan Suttipad,
Noppawan Kaewkomintawong
Veerasak9748@gmail.com

Nong Khai Technical College Institute of Vocational Education Northeastern Region 1, Thailand

Factors affecting to logistics services in the COVID-19 pandemics. A case study of
Duean Sawan (Thailand) Company Limited aims to study the factors affecting the use of
logistics services Duean Sawan (Thailand) Co., Ltd. Total samples are 32 cases. The tool used
to collect data is a questionnaire, interpret results and analyze data with computer programs.
The results showed that the product factor which service was used the most was general
transportation for 50.0 percent, followed by shipping services, 34.4 percent, and fuel
transportation services, 21.90 percent. The most popular transportation vehicle was the
ordinary car, 78.10 percent, and fuel transportation vehicle was 21.90 percent. In general,
Factors affecting access to logistics services: Price (Price) showed that the opinions for
transportation services were worth the price accounting for 96.90 percent. The most payment
method was through bank transfer accounting for 40.60 percent, along with cash by 40.60
percent. Factors affecting access to logistics services in the place of sale (Place) from the
questionnaire were known by word to mouth method by 75.00 percent and followed by the
company’s website. Factors affecting access to logistics services in terms of promotion
(Promotion) customers preferred to use a marketing promotion from the company with a 10%
reduction in shipping costs rather than using free shipping by 68.80 percent per 31.20 percent.
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Behavior and Marketing Strategies Towards Consumer Purchasing
Decisions in A Convenience Store via Online System
in Mueang District, Loei Province

Tanyapporn Chanpen, Supaporn Phutphrao, Duangduen Kamon, Pimjai Janthakam, Yupin Pongsiri
yupin@lvc.ac.th

Loei Vocational College, Thailand

The objectives of this research are as follows: To study behaviors and marketing
strategies towards consumers' purchasing decisions in convenience stores via online system
in Muang District, Loei Province and to compare shopping decision behaviors in convenience
stores. via online system in Muang District, Loei Province in terms of purchase frequency
and the average cost per time classified by gender. The sample group used in the research was
400 customers who used the service to shop at convenience stores via online system in Muang
District, Loei Province. By selecting the sample as a multistage sampling (Multistage
Sampling). The results showed that The most common types of products that consumers buy
in convenience stores via online system in Mueang District, Loei Province are home use type
The reason for the purchase is because the purchase process is simple and uncomplicated.
The purchase frequency is 1 time per month. The average cost per time to order products via
online system is less than 1,000 baht. There is an opportunity to buy via online system, i.e.
buy because you have bought it before. The person influencing the purchase of goods is
family members/relatives. The tendency to shop online is to buy every week. Marketing
strategies that affect purchasing behavior via online system Overall, it's at a high level. The
marketing strategy with the highest average was product, followed by marketing promotion,
price and distribution. The results of comparison of purchase frequency and average cost per
time classified by gender revealed that the consumer's shopping behavior in online
convenience stores in Muang District, Loei Province was not significantly different at the
level of .05
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A Study of Markting Factors Affectiing Purchasing Decisions
of Traditional Herbal Soap

Manas Suttipaporn, Cholthida Phothisa, Nattaya Yannapoldilok, Mongkol Keawrod
Cholthida.ph@ovec.moe.go.th

Nongkhai Technical College, Institute of Vocational Education Northeastern Region 1, Thailand

A study of marketing factors affecting purchasing decisions of traditional herbal soaps.
The research was conducted by survey method with 100 people from customers and retail
sellers in Suwannakhuha district, Nong Bua Lamphu. The sample size is 80 acquired by
questionnaire and processed by statistics mathematics. The study finds that the factors
affecting purchasing decisions are (i) Products they chose turmeric recipe for facial care, (ii)
Price the product is worth the price of 45 baht per unit, (iii) Place there are many distributors
and retailers either physical or digital channel. Opening a new distribution center in town
would be better than smaller shops in a supermarket and so on, and (iv) Promotion plays a
somewhat important role in marketing. Buy 1 free 1 is the most popular promotion, second
by occasional sales or other promotions. Purchasing via Facebook fan page is the most
popular channel and followed by retailers.
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Study of Online Tax Filing Problems
in the Upper Northeastern Region

Chular Dokkham, Nongyao Prasanthong, Khawnurethai Nakdee, Kanyakorn Phompim

Vocational Education Institute Northeastern Region 1, Thailand

The purpose of this study was to study problems filing taxes online in the upper
northeastern region The population of the study consisted of 163 limited partnerships and
limited companies in the accounting office in the upper northeastern region. in the upper
northeastern region The statistics used in the research were percentage, mean and standard
deviation. The results of the research revealed that study was to study problems filing taxes
online in the upper northeastern region, including all 5 aspects, were at a moderate level. The
mean was 2.64. When considering each item in descending order, it was found that the lack
of knowledge and understanding of the Internet filing system was 2.84 mean, the error
occurred during filling in the information on the system. The mean is 2.67 in terms of
procedures for approval and complex filing. The mean value was 2.63. The fear of delays was
delayed for being examined later. The mean was 2.58 and the lack of knowledge and
understanding about the Revenue Code. has an average of 2.47
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Factors Affecting The Performance of Accountants in the Covid-19
Situation for Industrial Businesses in Udon Thani

Thassanee Thanaanantrakul, Suwanna Pomthong, Supa Nasaeng, Kamolrat Khantaphat,
Monthiya Jhansrinuan, Sirilak Hongkamsang
Thanapol_ppa@hotmail.co.th

Udonthani Vocational College, Institute of Vocational Education : Northeastern Region 1, Thailand

The objective of this study on factors affecting the performance effectiveness of
accountant in COVID — 19 situation of industrial business, Udon Thani was to study
performance effectiveness of accountant in COVID — 19 situation of industrial business,
Udon Thani. The collecting information from the sample group consisted of 248 accountants
of industrial business, Udon Thani by Stratified Random Sampling. The instrument was a
questionnaire. The statistics of this research to analyze data were employed Percentage,
Mean, and Standard Deviation. The study found that accountants of industrial business in
Udon Thani have an opinion about factors affecting the performance effectiveness of
accountant in COVID — 19 situation, the total level and each aspect were at much levels as
follows. The preparation of financial reports, Work process, Risk Management, Technology
and communication and External environment.
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The Study of Accounting Potential Affects The Success of
Accountants of Sub-District Health Promoting Hospitals
in Nong Khai

Kusuma Chandasak, Paphaphat Saengkaew, Wannapa Thachaila,
Nirinda Dongsansuk, Paetay Paentong
paphaphat30@gmail.com

Nongkhai Technical College Institute of Vocational Education Northeastern Region 1, Thailand

The purposes of this study were to 1.) Study the accounting potential which affects the
success of accountants of Sub-District Health Promoting Hospitals in Nong Khai, and 2.) Find
out the potential of accounting affecting the success of each aspect of the accountants of Sub-
District Health Promoting Hospitals in Nong Khai. The populations were employees in 74
locations who work in Sub-District Health Promoting Hospitals in Nong Khai. The tool was
a questionnaire and the statistics were using are Percentage, Mean, Standard Deviation and
Multiple Linear Regression Analysis. The result of the study showed that Opinions in
accounting officers' accounting potential were rated favorably in all categories overall
(n=3.68, 0=0.51), and opinions on the overall performance of the accounting officers in all
areas at a high level (1=3.66, 6=0.65). And hypothesis testing revealed as follow; Professional
knowledge, professional skills, professional values, professional ethics, and the attitude
aspect affected the overall success of the accounting officers in Nong Khai Province.
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The Guidelines for Small and Medium Enterprises (SME)
Pharmaceutical Products Business.
Case Study: KJ Pharmacy Co., Ltd.

Pramoch Thammakorn, Chedthida Kusalasaiyanon
pramot2008@gmail.com

King Mongkut’s University of Technology North Bangkok, Thailand

The purposes of this research were 1. to obtain information that is the management
experience of drug store management in the views of KJ Pharmacy Company Limited, and 2.
to study to use the information obtained to improve the management of drugstores to increase
management efficiency and competitiveness. This research was a qualitative study through
an in-depth interviews. The results of the study can be summarized as follows: Results from
interviews with people who come to use the service in the shop; the common points that are
the factors that customers pay attention to when considering choosing a drugstore service are:
1) pharmacists recommend good medicines, 2) convenient to use the service, 3) explain the
medication in detail 4) good service and pay attention to customers, 5) have a pharmacist in
the shop, 6) have complete medicine 7) speak well and smile. Results from interviews with
the CEO and employees; the key mutual points in the work are 1) separate prescriptions from
stores that offer complete and cheap medicines, 2) find cheap drug dealers, 3) pricing is based
on the prices of nearby stores and compares with the cost, 4) must check both the quantity
and expiration date, 5) rearrange the old products, 6) arrange the products in an orderly
manner. The chairman of the executive committee of KJ Pharmacy Co., Ltd. has personality
traits as an entrepreneur with experience in the pharmacy business, with leadership
characteristics initiative and have an idea to plan for more business expansion. At present, the
Company's executives have characteristics of entrepreneurs who are optimistic and have
management skills by applying the concepts of organizational management such as planning,
organization managing, organizing stuffs to work, commanding and controlling.
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The Development of Semi-Automatic Peanut Roasting Machine

Rukpol Meeduang, Parinya Punyasri, Asawin Sattakom
Skyline_tau@hotmail.com

Loei Technical College Institute of vocational Education Northeastern Region 1, Thailand

The invention objectives of the semi-automatic peanut roasting machine were 1) to
design and build a semi-automatic peanut roasting machine 2) to find the usability of the semi-
automatic peanut roasting machine 3) to study the users’ satisfaction to the semi-automatic
peanut roasting machine. The results of the experimental study found that the built machine
could be used for the purpose. Analysis of the semi-automatic peanut roasting machine based
on 3 evaluation topics; it was found that the performance of the semi-automatic peanut
roasting machine took 13.67 kg. per hour to roast peanuts. At the same time, the traditional
roasting of peanuts was 11.2 kg. per hour. As a result, on average, roasting peanuts with a
semi-automatic peanut roasting machine has resulted difference from traditional roasting
machine was 2.74 percent, which was a better average on the satisfaction analysis. The
average of design by the Experts to the semi-automatic peanut roasting machine's overall
satisfaction, it was at the highest level (Mean = 4.66,S.D.=0.45). As well as the satisfaction
of shop owners selling sand-roasted peanuts to the semi-automatic peanut roasting machine
usability efficiency was at the highest level (Mean =4.71,S.D.=0.24)
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Development and Efficiency of Candle Tip Sharpeners

Suriyun Nuntarese, Supattra Sonthimool, Asawin Sattakom
Skyline_tau@hotmail.com

Loei Technical College Institute of vocational Education Northeastern Region 1, Thailand

The objective s Development and efficiency of candle tip sharpeners are 1)to design
and build a Candle Tip Sharpener 2) to find the Candle Tip Sharpener’s efficiency of use 3)
to study the users’ satisfaction of the Candle Tip Sharpener. The results showed that The
results revealed that the Candle Tip Sharpener with power transmission can feed the candle
to the cutting knife assembly in a continuous and damage-free way. On the other hand, manual
candle tip sharpeners do more damage over time. The experts’ results in terms of design and
use of the Candle Tip Sharpener were at a highest level.(Mean =4.43,SD = 0.574) On both
assessment topics, the Housewife group users’ satisfaction of the Candle Tip Sharpener were
unanimous views. The average of use was at the highest level. (Mean = 4.64, S.D. = 0.42).
The average of design was at the highest level. (Mean = 4.38, S.D. =0.580) The average of
the Housewife group users’ satisfaction of the Candle Tip Sharpener both design and usage
were at the highest level at 4.51.
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Study of Effects Load Electric Vehicles for Mircrogrid Power System

Anuwat Thongdee, Tawatchai Worrasan, Sidtha Rattanakam, Prakasit Prabpal
prakasit@techsakon.ac.th

Sakonnakhon Technical College

This paper presents a study of the effects of electric vehicle loads in a microgrid power
system, IEEE 13 bus standard, System installation simulation was tested using the Open
electric power distribution system simulator called the Opendss program. Three-phase
electric vehicle locations at bus 680 were simulated for 24 hours. The installed system is
compared to the standards vs 3 phase electric vehicle loads, where the maximum and
minimum values of the percentage system are the same. Both active and reactive power
supply percentage difference of less than 1% is achieved, free and reactive. The comparison
with the standard system has significant tested results, which can apply to the electric vehicle
load.
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Prototype of Thermoelectic Power Generator from Wasted Energy

Saowapha Phumi, Kanit Pimkhamlai, Vitoon pinvanichkul, Wachirawat Pheemsiriwattana
kanitpim2555@gmail.com

Udonthani Technical College, Thailand

The research is to design a prototype of a thermoelectric power generating device from
wasted heat in a small furnace. Build a power generation prototype and test the efficiency of
a thermoelectric power generation prototype from the waste heat of the furnace. to charge the
battery due to the current demand for electric or electronic devices that are widely used cause
a lot of electricity consumption The reuse of wasted heat from various heat sources. This heat
can be recycled into electrical energy with a thermoelectric. by using the temperature
difference between the two contact surfaces The electric energy obtained will be used to
charge a battery rated for 12 volts, thus reducing the use of electricity and can be used as a
renewable energy for houschold use.
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Development of Temperature Control System of Steam Boiler for
Mushroom Lump Sterilization Process via LINE Application

Jirapot Prapin, Kamol Masuk, Rungruang Pengunkit, Niruj Chatanee, Santiphap Chang Shang
Jirapot.prapin@gmail.com

Nong Khai Technical College Institute of Vocational Education Northeastern Region 1, Thailand

Purposes of Development of Temperature Control System of Steam Boiler for
Mushroom Lump Sterilization Process via LINE Application were: To create and to define
the efficiency of both Development of Temperature Control System of Steam Boiler for
Mushroom Lump Sterilization Process via LINE Application and TC App, which used for
display working status and manually control working system. And notify the working statuses
to the user via LINE application. From the problem of wasting time Energy and Resources in
mushroom lump sterilization of Small Farmer, the researcher therefore studied, designed, and
created Development of Temperature Control System of Steam Boiler for Mushroom Lump
Sterilization Process via LINE Application to control temperature. Which processed by a
Node MCU ESP 32 microcontroller, temperature between 80 — 100 degrees Celsius by
turning on and off the fan blowing air. Which controlled by a DS18B20 temperature sensor
at the boiler and the mushroom lump. And report the working status via LINE Notify. When
performed the experiments to determine the efficiency of the Development of Temperature
Control System of Steam Boiler for Mushroom Lump Sterilization Process via LINE
Application, we found that, when the boiler temperature is below 80 degrees, the system will
turn on the fan to intensify the boiler and increase the temperature. And stop the fan when the
temperature reaches 100 degrees. In terms of working status notifications through the LINE
application, it was found: There are 3 notifications which is start working notifications, 4
hours working time ran out notifications and the mushroom lump has reached 40 degrees
notifications. With the efficiency value of both ways of 100 percent, it can be said that the
Development of Temperature Control System of Steam Boiler for Mushroom Lump
Sterilization Process via LINE Application has efficiency as defined.
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A Study of Factors Related to Higher Education Institution’s
Government Vehicle Service

Saowaros Saensuk
saowaors.s@op.kmutnb.ac.th

King Mongkut’s University of Technology North Bangkok, Thailand

The objective of this research is to 1) study and compare the personal factor relation
with expressing opinion about Government Vehicle Service of Higher Education Institution
2) study and compare the opinions of personnel towards the Government Vehicle Service. A
sample of government employee is selected for 333 persons of office of president, King
Mongkut's University of Technology North Bangkok, King Mongkut's Institute of
Technology Ladkrabang and King Mongkut's University of Technology Thonburi by using
Stratified Simple Random Sampling. The research instrument is questionnaire. The statistics
used for data analysis include Spearman's Rank Correlation, One-Way Analysis of Variance
and Least Significant Different (LSD). The research found that 1) sex, age, personnel status,
education, and years’ experience have not relationship with Vehicle Service of preparing
vehicle officer expressing opinion level. The vehicle service of car driver shows that
Personnel status level has Positive Correlation (r = 0.108) under .05 significant level, the
value of correlation has lower level and vehicle status service shows that sex has negative
correlation (r = -0.153) and age has negative correlation under .01 significant level. 2) Staff
opinion for center vehicle service from Higher Education Institution such as King Mongkut's
University of Technology North Bangkok, King Mongkut's Institute of Technology
Ladkrabang and King Mongkut's University of Technology Thonburi is different with .05
significant level in terms of vehicle service of vehicle preparing staff, vehicle service of driver
and vehicle status service respectively. However, it is in a good level in terms of staff opinion.
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Consumer Acceptance of Instant Hot-cup Dipping Products

Yupin Pongsiri, Duangduen Kamon, Pimjai Janthakam, Saichon Chomphu, Prasarn Chanmuang
yupin@lve.ac.th

Loei Technical College, Thailand

The purpose of this research was to study the sensory acceptance of consumers towards
hot cup-packed instant dipping sauces. The samples used in the researchwas 60 consumers of
instant hot-cup dipping nua in Muang district, Loei province. The statistics used in the data
analysis were percentage, mean, standard deviation. The results showed that Most consumers
are interested and used to consume 90%, frequency of consumption 1-2 times/week, 68% and
reason for consumption. because it is convenient to consume 58 percent. The results of the
analysis of the importance of factors affecting the consumption of hot cup semi-finished
dipping nua It was found that consumers gave a high level of overall importance (Mean =
3.85,S.D. = 0.33). When considering each item, it was found that The importance of
nutritional value was at the highest level (Mean = 4.55,S.D. = 0.28) and the results of data
analysis on acceptance of hot-cup packaged semi-finished nut dipping. It was found that the
majority of consumers prefer dipping semi-finished nutmeg in hot cups, 48 percent agree, 100
percent, most have reasons to accept. Because it tastes good, 32%, the acceptable price is 55
baht per cup.
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Changes in Teaching During the COVID-19 Pandemic, and Thai
Students’ Perspectives Regarding Technology Integration
in Higher Education

Maichanok Krapookthong
maichanok.k@ic.kmutnb.ac.th

King Mongkut’s University of Technology North Bangkok, Thailand

During the COVID-19 pandemic, instructors and students alike have depended on
online classes to stay safe from the spread of the disease. This study finds that this situation
has altered lecturers’ attitudes and behaviors in teaching and managing their classes. Semi-
structured questions were used to interview 17 lecturers from different faculties and
universities in Thailand by phone. Data collection also included a focus group with six
students, and a survey with structured questions answered by 405 students, to match their
attitudes and behaviors with those of their instructors. The results suggest general acceptance
of using online platforms for classroom management such as Google Classroom, Microsoft
Teams and Moodle, including electronic materials, even though some instructors denied these
means in the past. Many students have adjusted to the situation by purchasing tablets. A paired
t-test was performed to ascertain whether the COVID-19 was effective to change the
technology integration. The students’ responses indicate that they are proficient in using
technology for communication purposes and for researching using a digital library and other
online sources. Technology is also promoting teamwork skills.
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The Development of Dual Arm Robot Prototype for Education

Seree Khunchai, Apichat Somsanga, Artit Sirisawad, Chaiyapon Thongchaisuratkrul
sereek252 1(@gmail.com

Nakhon Phanom University, Thailand

This research presents the development of dual arm robot prototype for education by
using a 3D printer to produce parts of the robot. The researcher used The Arduino Maga 2560
microcontroller to control the closed loop stepping motor in order to control the movement
of the robot's arm in each joint, and used MIT App Inventor2 program to creating an Android
application for control the operation, display and various functions of the robot through the
tablet screen. The controller is connected to the robot's actuator through a Wi-Fi signal. The
research results were found that 1) The robot taken less than 20 seconds to reach the home
position of both robot arms. 2) The accuracy test results of the Android application to receive
the command in different modes can get 100 % correct value. 3) The experiment’s results for
the movement of dual arm robot to different positions in the manual mode and automatic
mode had an error less than 5 mm. and can work properly in different modes. It can emulate
the system and principle functions as virtual realities, and it can be applied instead of
industrial robots to imitate performance. It can be concluded that dual arm robots in
educational applications can be used as a prototype for dual arm robot development in
education and or related applications in the future.
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The Development of Learning Model by using Digital Content Base
to Enhance Electrical Teaching Skills

Chuchat Seetao, Kitti Surpare
kittisurpare@yahoo.com

King Mongkut’s University of Technology North Bangkok, Thailand

The objectives of this research were 1) To develop a digital content base learning model
and 2) To study the results after using the digital content base learning model. The sampling
group of the research was 11 undergraduate students of Department of Teacher Training in
Electrical Engineering, Faculty of Technical Education, King Mongkut's University of
Technology North Bangkok. The research results were found that 1) The efficacy analysis of
the digital content base learning model had E1/E2 efficiency of 80.47/80.26, 2) The learners
had an average score of electrical teaching skills of 85.55 and 3) The learners' satisfaction of
the digital content base learning model was at a high level.
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Comparison of Bat Algorithm, PSO, and GA
for improved Allocation of Wireless Sensor Networks

Somporn Tiacharoen
somporn.t@cit.kmutnb.ac.th

King Mongkut’s University of Technology North Bangkok, Thailand

Wireless sensor networks have a majority of tasks in transmitted and receiving data
from sensors, which monitor or control the environment. The drawback in wireless sensor
networks is the sensors' power, and energy is limited in a battery. In this article, the researcher
proposed a comparison of metaheuristic algorithms are Bat Algorithm, PSO, and GA for
improved allocation of wireless sensor networks. For all algorithms, the objective is to reduce
coverage hole area. The hole is defined as a space between sensor nodes. Optimization from
those algorithms the hole is reduced by sensors node is moved to serve that the position. The
simulation result is showing a final location of a sensor node is can serving the overall area.
Using the BAT algorithm, the results comparison shows that it better than the GA and PSO
methods.
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Flipped Classroom Development Model with Online Cooperative
Learning Management for Undergraduate Students

Surawut Saekram, Prasit Pramongudomrat, Sakda Katawaethwarag
surawut.s@fte.kmutnb.ac.th

King Mongkut’s University of Technology North Bangkok, Thailand

The objectives of this research were to develop a flipped classroom model and study
experts' opinions on the flipped classroom model in conjunction with online cooperative
learning for undergraduate students. The first research phase will be presented in this article,
namely, developing a flipped classroom model. The sample group used in the study was ten
experts, including education experts, technology and online teaching materials experts, and
cooperative learning experts. The tools used in the research were the model suitability
assessment form. The statistics used in the study were mean and standard deviation. The
results of the research are as follows: 1. The developed model has six components: 1.1)
teachers, 1.2) learners, 1.3) Online learning resources, 1.4) communication, 1.5) group
activities, 1.6) evaluation, and has three steps: 1) preparatory stage, 2) the learning
management stage, 3) the evaluation stage, and 2. The model developed was overall
appropriate at a high level (Mean = 4.30, S.D. = 0.62). It was concluded that the classroom
model could be reversed with the management online cooperative learning for undergraduates
to be used in teaching and learning management.
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Assessment Tools for Teacher Training in Electrical Engineering
Student of Technical Education, King Mongkut’s University
of Technology North Bangkok

Krishda Srichanpiyom, Wirat Assawanuwat, Chainarong Yensiri, Manit Sittichai,
Possawat Kaewtip, Kangwal Payakkakul
krishda.s@fte.kmutnb.ac.th

King Mongkut’s University of Technology North Bangkok, Thailand

The purpose of this research was to improve and determine the quality of the tools used
to evaluate the micro-teaching performance of teacher training in electrical engineering
students and create and evaluate the suitability of micro-teaching performance assessment
models for teacher training in electrical engineering students. The target group of study was
15 students enrolled in Teaching Practice 1 in academic year 1/2021. The researchers
referenced the training performance from the research of Krishda [4]. The research separated
the teaching performance into six performances: 1) Motivation skills 2) Information skills 3)
Asking questions skills 4) Creative activities skills 5) Feedback skills and 6) Lesson
preparation and planning skills. The researcher designed a tool for assessing performance. It
consists of an observation form for each competency training and development the scoring
rubric, and the multiplier score for each skill. The research results were found that 1) the
suitability of each skill observation tool was the highest level on average, 2) An assessment
model for evaluating the micro-teaching performance of teacher training in electrical
engineering students has a suitability result of average value was 4.76, and S.D. 0.39, 3) Rater
Agreement Index (RAI) for all skills is between 0.738 to 0.987, 4) The students had a
developmental level in micro-teaching, calculated from a score from observation, and had a
development score of more than 60% for all.
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Defect Repairing Costs at Post-Handover
on Precast Concrete Residential Housing

Pachara Issarachote, Suchanya Posayanant
6301082856084 @email.kmutnb.ac.th

King Mongkut’s University of Technology North Bangkok, Thailand

Residential construction makes a significant contribution to the Thai economy. In
respect of the workforce, the industry employs a substantial component of the national
workforce varies with productivity. Precast technology can be used to expedite projects with
a tight deadline. The use of precast construction techniques improved the quality of the work,
saved time, and lowered the cost of construction and maintenance. According to a recent
study, defects and rework are noticeable in the residential sector. To optimize project
management, planners and engineers need to know about defects and the associated cost. This
study follows Pareto’s principle and concentrates on the major items that affect the direct cost
of the project. In this paper, a total of 3,641 post-handover defects derived from real 3-storey
precast concrete housing constructions in Bangkok and its vicinity. The data analysis found
that the defect repairing cost was 5.42 percent of the contract value for the construction. The
article discusses the characteristics of the most serious defects and gives advice for improving
construction management and capital planning.
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Application of Artificial Intelligence
in The Design of Optimum Steel Structure

Dechvichai Pimkhot, Hongsunee Uarattanaraksa, Thidarat Sritabut,
Raungrut Cheerarot, Netiwat Saenmanot, Patchara Onprom
civilman2517@gmail.com

Nongkhai Technical College, Institute of Vocational Education Northeastern Region 1, Thailand

This research presents the application of the hill climbing algorithm (HCA) and
simulated annealing algorithm (SA) for the optimum design of steel structures based on
American institute of Steel Construction standards. Allowable Stress Design and Load and
Resistance Factor Design were used in this study. The optimum design process was created
by Microsoft visual basic 2015. From the results found that, the HCA and SA can be applied
to design the steel structure. Both algorithms gave the similar solutions and saver of steel than
that of the classical methods.
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Effect of Stripping Force and Stroke Cutting Distance of Cutting
Edge on the Quality of Blanked Workpiece

Mewika Dangmai, Manote Rithinyo, Poranee Loatong, Surakiat Parichatnon, Kamonthip Maichum
mewika.da@rmuti.ac.th

Rajamangala University of Technology Isan, Thailand

This study aimed to examine the stripping force and stroke cutting distance of cutting
edge on the workpiece quality by using a punch with 820 kgf and 1,250 kgf stripping force
and the length of stroke at 6, 8 and 10 mm. The punch material tool was made of steel JIS
SKS11, had rectangular shape was sized at 9.7x9.7 mm., had a clearance at 5% and the
hardness of 60+2 HRC. The strip was made of carbon steel AISI 1020 with a thickness of 3
mm. The experiment was carried out using lubricant and the number of blank in each set of
experiment was 1,000 pieces. The data of blanking tool wear on the quality of blanked
workpiece were collected every 100 pieces. The result showed that the punch with 820 kgf of
stripping force and cutting distance at 6 and 8 mm. had low wear on mold affecting the weight
of punch to decrease by 0.002 g. Moreover, the punch with 820 kgf of stripping force and
cutting distance at 6 mm. had minimal change in sheared surface. The result of statistical
analysis indicated that the punch with 820 kgf of stripping force and cutting distance at § mm.
contributed to minimal change in sheared surface. The experiment had 3,000 pieces, mean
absolute percentage error (MAPE) rate of 4.13249%, and changes in sheared surface of
0.000114 mm.
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Effect of Isoamyl-Unleaded Gasoline Blends on the Performance and
Emission of Motorcycle Powered by SI Engine

Chaiyot Damrongkjkosol, Siripol Tongorn
chaiyot.d@cit.kmutnb.ac.th

King Mongkut’s University of Technology North Bangkok, Thailand

Alcohol is one of the promising alternative fuels for gasoline because the properties and
performance of alcohol are close to gasoline. Isoamyl is one of the alcohols having high
oxygen content and octane number. However, the blend of the isoamyl with gasoline can
affect the performance and emission of the engine. Therefore, in this study, the 0%, 3%, 7%,
and 10% fractions of isoamyl-unleaded gasoline blended fuels were tested at 3,000-5,000 rpm
with the constant driving load condition to investigate the effect on the performance and
emission of the engine and tested at 5,000 rpm with various driving loads to examine the
effect of the driving load on the emission. The results revealed that the addition of isoamyl
tended to reduce the power of the motorcycle. For the emission, increasing the mixing ratio
of the isoamyl helped to reduce the amount of CO and HC and the isoamyl-unleaded gasoline
blended fuels emitted lower CO and HC than the unleaded gasoline. For the effect of driving
load, the amount of CO was increased and the amount of HC was decreased when increasing
the driving load.
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Workstation Improvement to Reduce Muscle Aches Due to Silk
Weaving in Northeastern Thailand

Pattaragun Ritrung, Manote Rithinyo, Theera Huabkhuntod, Poranee Loatong,
Surakiat Parichatnon, Kamonthip Maichum
mewika.da@rmuti.ac.th

Rajamangala University of Technology Isan, Thailand

In appropriately designed workstations and inappropriate ergonomic working postures
cause problems to workers musculoskeletal system causing a significant negative effect on
production efficiency. This study aimed at improving silk weaving workstations by
developing an apparatus that reduced the force used on foot pedal in weaving. The study was
conducted using ECRS technique to develop the apparatus while risk assessment, injury
occurrence, was measured with Surface Electromyography (SEMG). The results revealed that
the developed apparatus helped reduce the force used on foot pedal by 58.55% compared to
the traditional foot pedal. According to the traditional apparatus used by target groups with
ages ranging from 25-39, 40-49, 50-59, and more than 60 years, the developed apparatus
could reduce the force used to press down the foot pedal by 58.55% and the rate of SEMG
amplitude of upper trapezius on the left and right reduced by 43.97% and 45.30%respectively.
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The 9™ International Conference on Technical Education

“Engineering Education and Blended Learning
to the NEXT-GENeration”

June 9-10, 2022

at Faculty of Technical Education

King Mongkut’s University of Technology North Bangkok

About ICTechEd 2022:

Currently is a crucial time for Thailand and many other countries to push forward the
development of all aspects required to strengthen the country’s competitiveness in an
exceedingly competitive global economy. The Sufficiency Economy Philosophy has been
and continues to be a vital element of development strategy as they underpin the promotion
of moderation, reasonableness, and resilience. The Sustainable Development Goals: SDGs
are the plan for a brighter, more sustainable future for all. By stimulating the advancement
of science, technology, research, and innovation, these principles have made a substantial

contribution to balancing change and smoothing the transition to the “NEXT-GENeration.”

The Faculty of Technical Education (FTE), King Mongkut’s University of
Technology North Bangkok (KMUTNB) has continuously concentrated on producing and
developing qualified technical teachers in Bachelor’s, Master’s, and Doctoral levels while
conducting and publicizing research in both technical education and engineering over 53
years. That is a consequence of the academic cooperation between the Thai Government and
the Federal Republic of Germany especially in the knowledge transfer regarding the
“Engineering Teacher”. Until now, FTE has always encouraged instructors, students, and
researchers to research vocational development for quality education, learning, and skills

enhancement.

In association with AIET for 9 years, The 14" National Conference on Technical
Education (NCTechED 14) and The 9% International Conference on Technical Education
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(ICTechED 9) will be organized under the theme of “Engineering Education and Blended
Learning to the NEXT-GENeration”. The objective of The 9% ICTechED is to provide an
international forum for researchers, academicians as well as engineers to initiate, distribute,
and exchange knowledge, new ideas, and application experiences about engineering and
technical education to establish a sound foundation for future industries and capture
opportunities from global trends and technology.

Organizers:
e Faculty of Technical Education, King Mongkut’s University of Technology
North Bangkok.
e The Association of Industrial Education (Thailand)

Co-Organizers:
o Fakultit Erzichungswissenschaften, Technische Universitdt Dresden, Germany
e Université de Lorraine, Nancy, France
o Edith Cowan University, Australia
e Universitatea din Pitesti, Romania
e Hankyong National University, Korea
e Ministry of Education and Sports, Lao PDR
e Lao-German Technical College, Lao PDR
e Pakpasa Technical College, Lao PDR
e Technological University (Dawei), Myanmar

International Steering Committee:

e Prof. Dr. Teravuti Boonyasopon, KMUTNB, Thailand

e Prof. Dr.-Ing.habil Suchart Siengchin, KMUTNB, Thailand

o Asst. Prof. Dr. Panarit Sethakul, The Association of Industrial Technology
Education, Thailand

e Prof. Dr. Paed. Habil Hanno Hortsch, Technische Universitit Dresden, Germany

o Prof. Dr. Bernard Davat, Université de Lorraine, France

e Professor Steve Chapman, Edith Cowan University, Australia

e Associate Professor PhD. Eng. Dumitru CHIRLESAN, Universitatea din Pitesti,
Romania

e Prof. Lee Eul Gyu, Hankyong National University, Korea

e Dr.Phouvieng PHOUMILAY, Ministry of Education and Sports, Lao PDR

e Mr.Khamsavay Gnommilavong, Lao-German Technical College, Lao PDR

e Mr.Bounpheng SOMCHANMAVONG, Pakpasa Technical College, Lao PDR

e Dr.Kyaw Kyaw Linn, Technological University (Dawei), Myanmar
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Advisory Committee:
e Assoc. Prof. Dr. Pirote Stirayakorn, KMUTNB, Thailand
e Prof. Dr. Phatiphat Thounthong, KMUTNB, Thailand
e Prof. Dr. Panich Voottipruex, KMUTNB, Thailand
e Asst. Prof. Dr. Panarit Sethakul, KMUTNB, Thailand
e Mr. Kitti Charoenwithitkul, CEO of Technical Education Alumni Associate,
Thailand

Local Organizing Committee:

o Asst. Prof. Dr. Suchanya Posayanant

King Mongkut’s University of Technology North Bangkok, Thailand
e Assoc. Prof. Dr. Bandit Suksawat

King Mongkut’s University of Technology North Bangkok, Thailand
e Assoc. Prof. Dr. Somsak Akatimagool

King Mongkut’s University of Technology North Bangkok, Thailand
e Dr. Wittawat Tipsuwan

King Mongkut’s University of Technology North Bangkok, Thailand
e Dr. Piya Korakotjintanakarn

King Mongkut’s University of Technology North Bangkok, Thailand
e Assoc.Prof.Dr Meechai Lohakan

King Mongkut’s University of Technology North Bangkok, Thailand
e Asst. Prof. Dr. Wattana Kaewmanee

King Mongkut’s University of Technology North Bangkok, Thailand
e Asst. Prof. Dr. Surawut Yanil

King Mongkut’s University of Technology North Bangkok, Thailand
e Asst. Prof. Dr. Sakda Katawaethwarag

King Mongkut’s University of Technology North Bangkok, Thailand
o Asst. Prof. Dr. Thanyarat Nomponkrang

King Mongkut’s University of Technology North Bangkok, Thailand
e Dr. Teerapong Wiriyanon

King Mongkut’s University of Technology North Bangkok, Thailand
e Dr. Somkid Saelee

King Mongkut’s University of Technology North Bangkok, Thailand
e Dr. Anoma Siripanich

King Mongkut’s University of Technology North Bangkok, Thailand
e Dr. Sawanan Dangprasert

King Mongkut’s University of Technology North Bangkok, Thailand
e Miss Melada Glinmalee

King Mongkut’s University of Technology North Bangkok, Thailand
e Miss Kanokpat Kupipatpaisal

King Mongkut’s University of Technology North Bangkok, Thailand
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e Miss Tipapat Booyapalanant

King Mongkut’s University of Technology North Bangkok, Thailand
e Miss Walaiporn Yodkammee

King Mongkut’s University of Technology North Bangkok, Thailand
e Miss Siriporn Yangsuay

King Mongkut’s University of Technology North Bangkok, Thailand

Technical Committees and Reviewers:

e Prof. Dr. Noureddine Takorabet, Universite De Lorraine, France

e Prof. Dr. Panich Voottipruex, King Mongkut’s University of Technology North
Bangkok, Thailand

e Assoc. Prof. Dr. Nguyen Nam Hoang, Vietnam National University Hanoi, Vietnam

o Assoc. Prof. Dr. HE Weiming, University of Shanghai for Science and Technology,
China

e Assoc. Prof. Dr. Soochan KIM, Hanyong University, Korea

e Assoc. Prof. Dr. Jonghoon Ahn, Hanyong University, Korea

o Prof. Dr. Tansuriyavong Suriyon, National Institute of Technology, Okinawa
College, Japan

e Assoc. Prof. Dr. Bounseng Khammounty, Vocational Education Development
Institute, Laos PDR

e Assoc. Prof. Dr. Santi Tuntrakool, King Mongkut’s Institute of Technology
Ladkrabang, Thailand

e Asst. Prof. Dr. Rungaroon Porncharoen, Rajamangala University of Technology
Phranakhon, Thailand

o Assoc. Prof. Dr. Chaiyos Paiwithayasiritham, Silapakorn University, Thailand

e Assoc. Prof. Dr. Chaiwichit Chianchana, KMUTNB, Thailand

e Prof. Dr. Kazuya Takemata, International College of Technology, Kanazawa, Japan

e Dr. Phouvieng Phoumilay, Vocational Education Development Institute, Laos PDR

e Prof.Dr. Josef Malach, Faculty of Education, University of Ostrava, Czech Republic

Prof.Dr. Jorge Rodriguez, Western Michigan University, United States

Prof.Dr. Christos Douligeris, University of Piraeus, Greece

o Prof.Dr. Christian Guetl, Graz University of Technology, Austria

e Asst. Prof. Dr. Sangduan Charoenchim, Kasetsart University, Thailand

e Asst. Prof. Dr. Sirirat Petsangsri, King Mongkut’s Institute of Technology
Ladkrabang, Thailand

e Asst. Prof. Dr Kanokkarn Jirakulsomchok,College of Industrial Technology, King
Mongkut’s University of Technology North Bangkok, Thailand

e Asst. Prof. Dr. Pichet Pinit, King Mongkut's University of Technology Thonburi,

Thailand
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o Dr. Khomsan Ngamkham, Rajamangala University of Technology Suvarnabhumi,
Thailand

e Assoc. Prof. Dr. Bandit Suksawat, King Mongkut’s University of Technology North
Bangkok, Thailand

o Dr. Don Kaewdook , Thai-Nichi Institute of Technology, Thailand

o Dr. Adna Sento, Thai-Nichi Institute of Technology, Thailand

e Assoc. Prof. Dr. Chaiwichit Chianchana, King Mongkut’s University of Technology
North Bangkok, Thailand

e Assoc. Prof. Dr. Anan Suebsumraan, King Mongkut’s University of Technology
North Bangkok, Thailand

o Asst. Prof. Dr. Amnoiy Ruengwaree, Faculty of Engineering, Rajamangala
University of Technology Thanyaburi, Thailand

e Assoc. Prof. Dr. Akkarat Poolkrajang, Rajamangala, University of Technology
Thanyaburi, Thailand

o Asst. Prof. Dr. Sakda Katawaethwarag, King Mongkut’s University of Technology
North Bangkok, Thailand

o Asst. Prof. Dr. Rattapoohm Parichatprecha, King Mongkut's Institute of Technology
Ladkrabang, Thailand

e Asst. Prof. Dr. Wichean Sommanawat, Ubon Ratchathani Rajabhat University,
Thailand

o Asst.Prof. Dr. Sasithon Soparat, Phranakhon Rajabhat University, Thailand

e Asst. Prof. Paitoon Khamkhonsarn, Kasetsart University, Thailand

General Chair:
¢ Asst. Prof. Dr. Suchanya Posayanant
King Mongkut’s University of Technology North Bangkok, Thailand

Technical Program Chair:
* Asst. Prof. Dr. Panarit Sethakul
King Mongkut’s University of Technology North Bangkok, Thailand
Assoc. Prof. Dr. Bandit Suksawat
King Mongkut’s University of Technology North Bangkok, Thailand
* Asst. Prof. Dr. Wattana Kaewmanee
King Mongkut’s University of Technology North Bangkok, Thailand

Local Academic Committees:
o Prof. Dr. Danai Torrungruen, KMUTNB, Thailand
e Prof. Dr. Matheepot Phattanasak, KMUTNB, Thailand
o Prof. Dr. Prachyanun Nilsook, KMUTNB, Thailand
e Assoc. Prof. Dr. Panita Wannapiroon, KMUTNB, Thailand
e Assoc. Prof. Dr. Chaiwichit Chianchana, KMUTNB, Thailand
o Asst. Prof. Dr. Soradech Krootjohn, KMUTNB, Thailand
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o Asst. Prof. Dr. Vatinee Nuipian, KMUTNB, Thailand

o Asst. Prof. Dr. Sirisak Kongsomsaksakul, KMUTNB, Thailand
e Asst. Prof. Dr. Kittiwoot Sutthivirode, KMUTNB, Thailand

e Asst. Prof. Dr. Teerapun Sacheaw, KMUTNB, Thailand

o Asst. Prof. Dr. Kanitta Hinon, KMUTNB, Thailand

o Asst. Prof. Dr. Chaiyaporn Silawatchananai, KMUTNB, Thailand
e Dr. Parwapun Kamtab, KMUTNB, Thailand

e Mr. Teeratorn Saneeyeng, KMUTNB, Thailand

e Ms. Kanita Konnam, KMUTNB, Thailand

e Ms. Siriporn Yangsuay, KMUTNB, Thailand

e Ms. Ratipat Kraisriwattana, KMUTNB, Thailand

Local Chair Session committee:
e Prof. Dr.Prachyanun Nilsook
e Assoc. Prof. Dr.Panita Wannapiroon
e Prof. Dr.Panich Voottipruex
e Dr.Raksiri Sukkarak

Publication Chairs:
e Dr. Somkid Saelee, KMUTNB, Thailand
o Dr. Teerapong Wiriyanon, KMUTNB, Thailand

Conference Treasurer:
e Assoc. Prof. Dr. Somsak Akatimagool, KMUTNB, Thailand

Secretary:
e Ms. Siriporn Yangsuay, KMUTNB, Thailand
e Ms. Ratipat Kraisriwattana, KMUTNB, Thailand
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Technical Education Journal KMUTNB (ISSN: 1905-3819) is single blind peer-reviewed by at least two
independent reviewers, open access scientific journal, published by Faculty of Technical Education, King
Mongkut's University of Technology North Bangkok (KMUTNB) since 2010. Technical Education Journal
KMUTNB published original research articles, reviews, and editorial corner in areas of technical education
and engineering. Technical Education Journal KMUTNB also aims to introduce research progress of
technical education and achievements of engineering development to the local community by demonstrating
the significance of research investigations and demonstrations. Accepted manuscript to Technical
Education Journal KMUTNB will be published in PDF formats in April, August, and December.

Technical Education Journal KMUTNB consists of two major sections in Technical Education and
Engineering field:
Technical Education - This section contains topics in the multidisciplinary domain of technical education
and technology on solving technical education problems and developing the application of academic
research. The focus of this section target to disseminate the progress of the analysis of problem, finding
solution and synthesis of knowledge in the fields such as electrical engineering, mechanical engineering,
civil engineering, computer education, technical education management, technological education and
other topics related to technical education.
Engineering - This section contains topics in the combination of engineering, invention and innovation
and focuses on solving technical problem. The targets of this section includes research works in
applications of engineering and technology such as electrical and electronics, industrial production,
mechanical engineering, civil engineering and other topics related to engineering.

Journal Contact:
Editorial Journal of Technical Education,
King Mongkut's University of Technology North Bangkok
Faculty of Technical Education
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