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THE SITUATION AND IMPACT ON CHINESE SCHOOLS FROM THE
ENFORCEMENT OF THE FIRST PRIVATE SCHOOLS ACT
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ABSTRACT

This research aims to analyze the situation and impact on Chinese schools following
the Thai government's promulgation of the first Private Schools Act in 2461. The author studied
documents from the Department of Education that set the scope of education between 2461
and 2469. The law impacts Chinese schools in four key aspects: 1) the qualifications of principals,
2) the qualifications of teachers, 3) the establishment and dismissal of schools without notifying
the Department of Education and 4) the establishment of special schools for teaching the
Chinese language.

Keywords: Chinese School, Chinese Language Education, Private Schools Act.
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PROCEDURE CODE, SECTION 5 (2), CASE STUDY ON TRANSGENDER
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ABSTRACT

This article aims to study the issues regarding the suitability of individuals authorized
to act on behalf of victims according to the Criminal Procedure Code, specifically focusing on
transgender spouses and adopted children. It will also examine international legal concepts
related to the authority of transgender spouses and adopted children to act on behalf of
victims in criminal matters. This is intended to lead to improvements in the law that aligns
with the objectives of criminal law. It has been found that the Criminal Code interprets the
term "lineal descendants" under Section 5(2) of the Criminal Procedure Code to mean that
only biological relatives and lineal descendants, as defined in reality, are authorized to act on
behalf of the victim. The Civil and Commercial Code grants transgender individuals the right
to marry, regardless of whether the marriage is between a man and a man or a woman and a
woman. If a transgender spouse has an adopted child, the adoptive parents, including the
transgender spouse and the adopted child, may not have the authority to act on behalf of
the victim, which is inequality. Therefore, it is necessary to amend the Criminal Procedure
Code to create legal equality and ensure alisnment with the amendments made to the Civil
and Commercial Code.

Keywords: Authorized Representatives of Victims, Transgender Spouses, Adopted Children.
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ABSTRACT

This article aims to present a comparison between drawing on paper and digital drawing.
Drawing is one of the long-standing creative and artistic activities. The use of materials and tools
for creating images has evolved with technology, from traditional paper and pencils to modern
tablets. Both forms of drawing have their unique characteristics, advantages and disadvantages.

Tablets are convenient and easy to use for various tasks, such as drawing and writing.
The COVID-19 pandemic has led to the rise in popularity of tablets in the digital learning era.
Drawing is an activity that requires perceptual, cognitive, and motor skills. It also involves the
ability to plan and convey the mental image that a child creates when they start working and
adjust their hands to manipulate objects. Therefore, children's drawings are defined by three
dimensions: representation, perception and movement.

Keywords: Traditional Paper Drawing, Tablet Drawing, Tablet.
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ABSTRACT

This study aims to examine the listening strategies employed by low-proficiency learmners
while performing mock TOEIC listening tests and to identify the strategies they used for the
test questions. A total of 10 participants out of 42 were chosen for stimulated recall protocol
interviews. Verbal reports from each participant were categorized using a taxonomy, and each
strategy employed by participants was classified according to the type of listening task. Results
from the stimulated recall protocol interviews indicated that participants utilized strategies such
as identification of words or chunks, match lexis heard with lexis in the question, monitoring
against the question and hypothesis formation to derive answers during the question and
response task. The frequency and efficacy of the strategies employed to assist them in reaching
their answers were markedly different. Learners with limited language proficiency faced difficulties
in employing listening strategies to solve listening problems.
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INTRODUCTION

Listening in a foreign language is a complex and demanding skill because learners must
process real-time speech using both linguistic and non-linguistic knowledge (Vandergrift & Goh,
2012, p. 152). The nature of spoken input, coupled with features like connected speech (e.g.,
weak forms, contractions, elision, and assimilation), often presents significant challenges,
particularly for learners with low language proficiency (Harmer, 2001, pp. 336-357; Renandya &
Farrell, 2011, pp. 52-59). These difficulties are further explained by the fact that learners typically
have only one opportunity to hear the recording, leaving no chance for repetition or clarification.
As such, they must rely on their listening abilities to decode, process, and respond to real-time
prompts (Trew, 2007; IIMURA, 2018, pp. 65-81).

Listening becomes even more challenging in standardized test settings, such as the
Test of English for International Communication (TOEIC), International English Language Testing
System (IELTS), and Test of English as a Foreign Language (TOEFL). Each test requires unique
cognitive demands on learners, requiring them to navigate varied task types and process audio
material at a rapid pace (Buck, 2003, p. 151; Taladngoen & Esteban, 2022, pp. 802-829). In the
TOEIC listening section, for instance, learners must complete four task types: photograph,
question and response, short conversation, and short talk. The question and response task,
the focus of this study, is particularly demanding because learners hear the question and
responses only once, with no textual support provided in the test book (Educational Testing
Service, 2022). To succeed, learners need advanced phonological and morphological knowledge,
such as the ability to recognize sound patterns, assimilations, and deletions, as well as a wide
vocabulary base to interpret the given options (Taladngoen & Esteban, 2022, pp. 802-829).

Despite the significance of listening in both language learning and testing contexts,
research on listening comprehension and instruction remains limited, particularly in the realm
of testing. Studies like Goh (1998, pp. 55-79); Vandergrift and Goh (2012, p. 152) have shown
that high-proficiency learners employ both cognitive and metacognitive strategies such as
prediction, elaboration, world knowledge elaboration, inferencing, summarization and selective
attention to overcome listening challenges in academic settings. Research by Graham, Santos
and Vanderplank (2008, pp. 52-68) highlighted differences in strategy use between learners of
varying proficiency levels. For example, top linguistic knowledge leamers often integrate prediction
with metacognitive strategies, whereas low-proficiency learners may default to less effective

compensatory strategies. Low-proficiency learners often encounter challenges in listening
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comprehension tasks due to limited linguistic and cognitive constraints (Field, 2009, pp. 12-16).
Many learners rely on bottom-up strategies, focusing on decoding individual sounds, words and
grammatical structures to construct the meaning (Field, 2009, pp. 12-16). Vandergrift (2004, pp.
3-25) also supported the idea that learners who relied on identifying individual words and
chunks could reflect on bottom-up processing, where attention was directed toward decoding
individual words. Goh (2008, pp. 188-213) concluded that low-proficiency learners often employ
guessing when comprehension is incomplete. As an implication for language instructors, the
learners should be trained on the meaning from the context rather than lexical matches.
Paraphrasing and synonym recognition can help them identify correct answer rather than
matching lexis heard to lexis in the question (Vandergrift & Goh, 2012, p. 37). In testing contexts,
listening strategy research is even limited. Pan (2015, pp. 45-77) investigated listening strategies
employed by Taiwanese university students during the TOEIC and found that strategy use varied
by task type and proficiency level. For instance, planning strategies were used more frequently
in photograph tasks compared to short talks or question and response tasks. Similarly, learners
with higher proficiency exhibited greater flexibility and effectiveness in their strategy use.

The limitation of the research in this area can be attributed to methodological difficulties
in capturing the cognitive processes of learners during listening tasks (Yi’an, 1998, pp. 21-44)
and the reliance on indirect measures to study such complex phenomena (Rubin, 1994, pp.
199-221). However, understanding and teaching listening strategies is critical for both language
acquisition and test preparation. Teachers should not only introduce listening strategies, but
also train learners in appropriate different task types (Rost, 2011, p. 151). For example, learers
must understand how to predict, monitor, and evaluate their responses effectively to improve
listening performance. Task-based listening activities that involve problem-solving or decision
making can encourage learners to integrate multiple strategies (Field, 2008, p. 286). This study
focuses on the question and response task in the mock TOEIC listening test. Unlike other tasks,
such as short talks and conversations where learners can preview the content, the question
and response task provide no textual support. This unique format necessitates the strategic
use of listening skills. The study aims to investigate the listening strategies employed by EFL
low proficiency learners. The findings will provide insights for instructors on how to teach
listening strategies effectively and help learners prepare for high-stakes standardized tests,

such as exit exams or job application tests.
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RESEARCH QUESTION

What listening strategies do low level of proficiency learners use when completing

the question and response task in the mock TOEIC listening test?

METHOD

The current study utilized a qualitative approach to investigate the listening strategies
employed in the question and response task of the mock TOEIC listening test.

Participants

The scores of the TOEIC listening mock test were used to categorize 131 participants
into high, intermediate, and low proficiency levels. High-proficiency learners were defined as
those with scores between 60 and 90, intermediate learners as those with scores between 40
and 59, and low-proficiency learners as those with scores between 20 and 39. The purposive
sampling method was then implemented to identify 10 out of 42 participants from the low-
proficiency group who obtained the highest scores in the metacognitive and cognitive strategies
questions for the stimulated recall protocol interviews. The study was conducted at a private
university in Thailand, involving third-year students enrolled in a Listening and Speaking course
and Preparation for English Proficiency Test Course. The participants included both English major
and non-English major students with varying levels of exposure to English courses. For instance,
non-English major students typically completed three to four English courses, whereas English
majors completed more than five courses.

Research Instruments

Stimulated Recall Protocol Interview Prior to the stimulated recall interviews, participants
received instructions from their teacher on how to do the verbal report. The teacher demonstrated
the procedure by showing a video and guiding participants to verbalize their thoughts in response
to stimuli such as listening prompts, questions, or answer choices. Participants were instructed to
pause the recording before articulating their thoughts aloud. The teacher was not allowed to
ask the students leading questions. If the students remain silent, the teacher may ask follow-up
questions or play another audio file for them.

Procedures

After completing the interviews, the researcher transcribed the responses using Microsoft
Word. To ensure the reliability of the analysis, the researcher and a listening expert coded the

data using metacognitive and cognitive taxonomy frameworks from previous studies (Graham,
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Santos & Vanderplank, 2008, pp. 52-68; Simasangyaporn, 2016; Young, 1996). The coding process
involved breaking the responses into smaller chunks, with the researcher annotating strategies
using the comment feature in Microsoft Word. Once the transcription and coding were completed,
the blank transcription was sent to an inter-rater for reliability verification. Finally, the researcher
created a strategy grid in Microsoft Excel to systematically analyze the strategies employed

by participants in each section of the listening test.

RESULTS

According to the analysis of the listening test in the question and response task, the
strategies that participants employed were identification of words and chunks, match lexis heard
to lexis in the question, monitoring against the question, and hypothesis formation.

Identification of Words and Chunks

PL21, a low-proficiency learner who demonstrated that she could identify words and
chunks from the question. However, the words she identified were not useful to answer the
question.

Question 37: Is there a discount on this furniture?

(a) Yes, | can give you twenty-five percent off the regular price.

(b) Yes, we counted it last night.
(c) Yes, this is furniture.

PL21

“The answer is C because the question asks about ‘furniture’ or something, and | hear
‘this is furniture.” For me, A is incorrect because the speaker says something about 25% off,
and choice B has the word ‘last night,” so | don’t choose choices A and B, but C. | will choose
choice C because it has the same word as in the question.”

PL21 was able to identify the last word in the question, which was “furniture.” From
the responses, she identified “25% off” and “last night.” Then, she formed the hypothesis
that the correct answer was choice C without comprehending the meaning of the choices. She
immediately eliminated the correct answer and matched the lexis heard in the question with
the lexis in the choice that could lead to an incorrect answer. PL9, another low-proficiency

learner who could identify words and chunks from the question. However, the word and chuck
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she heard was just the word she heard at the end of the sentence that she could catch up
and chose as the answer. Unfortunately, the word heard was not useful or helpful in answering
the question.

Question 19: Do you know what time the offices close?

(a) | think everyone leaves by 5.30.

(b) Yes, the offices are closed.
(c) You really should buy some new clothes.

PL9

“The answer is B. The question asked what time the office closes something like that
and choice B answer is “yes | think | know what time it is closed”, so | choose choice B and |
delete choice A and C.”

PL9 was able to identify the whole sentence and translate the meaning of the sentence
into Thai “Do you know what time the office close”. Then she formed hypothesis that the
correct answer was choice B without comprehending the meaning of choice B and she eliminated
choice A and C because she believed that the answer ‘Yes” would match with the question
begins with ‘Do’ or she just matched the lexis heard in the question with the lexis in the choice
that could lead her to choose incorrect answer.

PL18, low proficiency learner who accidentally chose the same question as PL9. “| think
the correct answer is C. You.....| cannot translate the question, but | could hear the same word
in choice B and C (closed and clothes) and choice A, there is no word that sound the same
as in choice B and C. | change my mind, | think the answer is B not C.”

PL18 was able to identify the word ‘close’ in the question and answer as it could be
seen from the report that she heard the same word in choice B and C not A (close and clothes).
She then formed hypothesis that the correct answer was choice C. Unfortunately, the lexis
heard could match with the answer in choice B, close and choice C, clothes, she suddenly
changed her answer from choice C to choice B without any explanation. It was obvious that
the ability to hear and comprehend the questions between PL21, PL9 and PL18 could not
go beyond the word level in the question and response task. In addition, it could be seen
that low level of proficiency learners could not get the right way to arrive at the correct

answer to the question.
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Matching Lexis Heard to Lexis in the Question

When participants did not understand what the question was, they matched the words
they could hear with the words that appeared in the choices. Learners who did not monitor or
comprehend the question ended up selecting the choice with the same word as in the question.

PL19, a low-proficiency participant, demonstrated that she could not monitor and
comprehend the question. She just heard the last word in the question and matched it to
the choice.

Question 18: Who is going to meet Mr. Contini at the airport?

(a) He’s at the airport.

(b) Mrs. Garcia will pick him up.

(c) At ten o’clock.

PL19

“I'have heard the word ‘airport’ because they are at the airport, so | would answer
choice A because | have heard the word ‘airport.” He is at the airport.”

PL19 did not comprehend the question and the choices. She identified the last word
in the question (“airport”), which was not important to answer the question. She then matched
the last word she heard with the same lexis in the choice.

Next, PL12 employed match lexis heard to lexis in the question strategy without
monitoring and understanding the question. She also matched the last word heard in the
question with the answer.

Question 13: Where did you put the package for Ms. Sato?

(a) Ms. Sato is over there.

(b) They’re on her desk.

(c) She packed her bags.

PL12
“I think the answer is A because | have heard the last word ‘Ms. . . .” something, and

choice A just repeated the same word as in the question.”
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PL12 did not monitor or comprehend the question and could only identify the last
word (“Ms. Something”). The word she could identify was not useful to make further inferences,
so she employed guessing to link the word in the question with the word in the choice.

PL17 used match lexis heard to lexis in the question strategy without comprehending
the meaning of the question. Furthermore, she matched the word she heard in the question
with the same word in the choice, especially when she could not understand the whole
meaning of the question.

Question 20: Why did Ms. Chen call a meeting today?
(a) It’s today.

(b) At 2.30, I think.

(c) Because we have to discuss the budget.

PL17

“The question asks when is the time to call, but when | listen to the choice | cannot
translate them. Choice A is about ‘today’, choice B is the other days and the last choice | cannot
translate the meaning. But if | have to guess the answer, | think | will choose choice A because
| could hear the word ‘today’ in the question and choice A has the word ‘today’, so the answer
is A7

PL17 employed quite the same strategy as PL19 and PL12. PL17 did not comprehend
the question and the choices. What she could do was to identify the last word in the question
(“today”), which was not important to answer the question. She then matched the last word
she heard with the same lexis in the choice.

In conclusion, learers in low proficiency level should be aware of match lexis heard
to lexis in the question strategy because the test was designed to motivate low-proficiency
learners to choose a distractor when they were not able to monitor and comprehend the
question. If learners matched what they heard without understanding the question, there was
a high possibility of their choosing the wrong answer.

Monitoring Against the Question

Participants needed to understand and monitor the question being asked to select
the correct answer. They had to rely on the recording because they had nothing to read during

the listening. Therefore, if they were not able to monitor and understand the question, they
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would not know what the answer was. Moreover, this strategy could not be used alone.
Participants will be successful if they used this strategy in combination with other listening
strategies such as identification of words and chunks and hypothesis formation.

PL19, a low proficiency participant, was able to monitor the question using an identified
word and without comprehending the question. She used inferencing, elaboration and world
knowledge strategies to help her answer the question.

Question 17: It is supposed to rain tomorrow.

(a) You were supposed to come yesterday.

(b) I’d better bring an umbrella.

(c) Tomorrow’s train is on time.

PL19

“The question said something about ‘rain” and | think it’s about to rain, so | will choose
choice B because | hear the word ‘umbrella.” | should bring an umbrella.”

PL19 monitored the question and was able to identify the word ‘rain” without
understanding the question. She did not form a hypothesis, but she accidentally heard the
word ‘umbrella’. So she used elaboration and background knowledge strategies to make sense
of the question: if it rains, people carry umbrellas

PL9, another low proficiency participant, was able to monitor the question and understand
the question asked which was about the number of people. She then used her selective attention
together with hypothesis formation and identification of word strategies to arrive at the correct
answer.

Question 32: How many people work in this department?

(a) Yes, it’s quite a big apartment.

(b) There are fifteen altogether.

(b) I've worked here for several years.

“The answer is B because the question asks about how many people work in this
department something like that and in choice B | hear the number ‘fifty-four’ or ‘forty-nine’.

| don’t choose choice A and C because they do not mention anything about number.”
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PL9 demonstrated the ability to monitor the question being asked and formed
hypothesis that the answer was in Choice B. By identifying key words in the question, such as
“how many” and “department,” she inferred that the answer would involve numbers. She
employed a selective attention strategy, focusing on the numbers mentioned in the choices.
However, although the numbers she heard (54 or 49) did not match the correct answer (15)
in Choice B, she still selected it because the other options (A and C) did not relate to numbers.

Hypothesis Formation

Most low-proficiency learners, including PL12, PL17, PL18, PL19 and PL21, employed
formation strategy. The examples in bold below demonstrated the usage of hypothesis formation
in their listening.

PL12

“l think the answer is A because | have heard the last word ‘Ms. . . .” something,
and choice A just repeated the same word as in the question.”

PL17

“The question asks when is the time to call, but when | listen to the choice | cannot
translate them. Choice A is about ‘today’, choice B is the other days and the last choice | cannot
translate the meaning. But if | have to guess the answer, | think | will choose choice A because
| could hear the word ‘today’ in the question and choice A has the word ‘today’, so the
answer is A.”

PL18

“| think the correct answer is C. You.....| cannot translate the question, but | could
hear the same word in choice B and C (closed and clothes) and choice A, there is no word
that sound the same as in choice B and C. | change my mind, | think the answer is B not C.”

PL19

“I have heard the word ‘airport’ because they are at the airport, so | would answer
choice A because | have heard the word ‘airport.” He is at the airport.”

PL21

“The answer is C because the question asks about ‘furniture’ or something, and
| hear ‘this is furniture.” For me, A is incorrect because the speaker says something about 25%
off, and choice B has the word ‘last night,” so | don’t choose choices A and B, but C. | will choose

choice C because it has the same word as in the question.”
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It was obvious that all learners with low proficiency level used hypothesis formation
during listening tests. This strategy could not be employed alone; it needed combination with
several listening strategies, including planning, selective attention, word or chunk identification,
hypothesis confirmation, and evaluation. If learners employed hypothesis formation together
with other listening skills, they would successfully arrive at the correct answers. This study
indicates that low proficiency learners fail to arrive at the right answers due to their hypothesis
formation and identification of words and chunk strategy, without understanding the meaning of
the questions asked. As a result, hypothesis formation within this group would mostly involve
guessing possible answers. Furthermore, employing hypothesis formation strategy together with
matching lexis heard from lexis in the questions would stop them from choosing the correct
answers, but the distractors.

In conclusion, low-proficiency learners revealed that they applied many strategies,
such as monitoring questions, word and chunk identification, elaboration, backeround knowledge,
and hypothesis formation, however with low quality and inappropriateness in their use.
Consequently, some learners employed strategies based on partial word recognition and
inference, while others combined selective attention and hypothesis formation to comprehend
the questions. These findings demonstrate the diverse and adaptive strategies low-proficiency

learners use to compensate for limited language proficiency.

DISCUSSION

The strategies that low-proficiency learners used in question and response task in TOEIC
listening mock test were identification of words and chunks, match lexis heard to lexis in the
question, and monitoring against the question and hypothesis formation strategies. These
strategies led to errors due to limited comprehension skills as earlier study on listening challenges
faced by L2 leaners (Vandergrift, 2007, pp. 191-210; Field, 2008, p. 48). For example, PL21
identified ‘furniture’ in the question and ‘25% off’ in the choices but failed to integrate this
information into coherent understanding of the question. Similarly, PL9 and PL18 demonstrated
difficulties moving beyond the word level resulting in incorrect answers. The finding is related
with Rost (2016, p. 146) that low-level of proficiency learners often struggle with top-down
processing which involve using context and background knowledge to interpret the meaning.
To address this limitation, EFL teachers should focus on integrating top-down and bottom-up

strategies in the classroom. Activities such as predicting content based on context and summarizing
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main ideas can help learners develop the ability to process the meaning beyond single word
meaning (Goh, 2008, pp. 188-213).

Match lexis heard to lexis in the question strategy as used by PL19, PL12 and PL17,
highlishted common problems for low proficiency learners. Previous research study from Field
(2008, p. 30) showed that distractors in listening tasks are often designed to include words that
appear in the question but are irrelevant to the correct answer. For instance, PL19 matched
‘airport’ in the question with ‘airport’ in Choice A without considering semantic relationship
between question and answer. Similarly, PL12 chose choice A based on the repetition of ‘Ms.’
From the question, while PL17 selected the choice with repeated word ‘today’.

The ability to monitor the question and use inferencing, as demonstrated by some
learners, is a critical listening skill. PL19, for instance, identified the word "rain" in the question
and inferred that carrying an umbrella (Choice B) was a logical response. Similarly, PL9 monitored
the question about the number of people and used selective attention to focus on numbers
mentioned in the choices.

These examples illustrate the importance of combining bottom-up processing (e.g.,
identifying keywords) with top-down strategies such as inferencing and hypothesis formation.
Vandergrift (2007, pp. 191-210) emphasized that successful L2 listeners actively engage in
hypothesis testing and use contextual clues to verify their interpretations. However, as seen
in this study, the learners' monitoring was often incomplete, leading to errors when critical
information was missed or misinterpreted. To strengthen monitoring against the question strategy,
learners can practice activities that require active listening and real-time synthesis of information.

The findings highlight that low-proficiency learners rely on a narrow range of compensatory
strategies, such as word identification and lexical matching, which are insufficient for listening
comprehension. These results are consistent with prior research indicating that limited linguistic
proficiency often forces learners to adopt strategies that do not facilitate deep understanding
(Goh, 2000, pp. 55-75; Vandergrift, 2004, pp. 3-25). To improve listening skills, learners should
be guided to develop a balanced approach that combines bottom-up processing (e.g., identifying
key words) with top-down strategies (e.g., inferencing and contextual analysis). Structured
practice in monitoring, paraphrasing, and hypothesis formation can help learners move beyond

word levels and achieve greater success in listening tasks.
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ABSTRACT

Innovative technological solutions, commonly known as Al tools, have undoubtedly
impacted our lives and significantly influenced education. The objective of this article is to
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in classroom learning.
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INTRODUCTION

In today's world, learning English has become essential both in daily life. The use of
technology to enhance learning has gained significant popularity. One of the most promising
hopeful innovations in the field of education is the use of Artificial Intelligence (Al) tools, which
have the potential to transform English language teaching and learning, making it more diverse
and efficient. Al tools allow learners to access highly personalized learning experiences, receive
instant feedback, and continuously practice skills such as listening, speaking, reading, and writing
with accuracy (Saifon Songsiengchai, Bang-on Sereerat & Wirot Watananimitgul, 2023, pp. 68-79).
Additionally, Al can assist teachers in analyzing students' learning progress in detail and designing
lessons that provide the diverse needs of each student. Also, Al tools can help bridge the gap
between diverse proficiency levels in the classroom. To help the students in classroom be
able to learn English smoothly, the teacher allows them to use Al tools to learn in class. Also,
Al tools also provide continuous, ongoing practice, making learning more flexible and accessible
for students, regardless of their learning style or pace. (Yang & Kyun, 2022, pp. 180-210)

According to Rusmiyanto, Huriati, Fitriani, Tyas, Agus & Sari (2023, pp. 750-757), point
out that Al tools allow students to receive immediate feedback on vocabulary usage, srammar,
pronunciation, and fluency, enhancing the learning process by providing an interactive and
adaptive environment. Additionally, Al can analyze a learner's performance and personalize
lesson content, ensuring that learners engage with material adapted to their proficiency level.

Moreover, Al tools can offer immediate feedback, a crucial element in language
acquisition. Feedback is essential for learners to identify and correct their mistakes, and Al
provides instant and actionable insights. Nazari, Shabbir and Setiawan (2021) discuss how Al-powered
writing assistants and grammar checkers, such as Write and Improve and Grammarly can correct
grammatical errors, suggest vocabulary improvements, as well as evaluate sentence structure in
real-time.

Al also promotes engagement and motivation. Language learing apps that incorporate
Al-driven elements such as gamification, chatbots, and interactive simulations can make learning
more enjoyable and interactive. According to Hubbard (2023, pp. 239-257), these gamified Al
tools can motivate students to practice English outside of the classroom, providing an immersive
experience that encourages continuous learning. The use of Al chatbots, like Rosetta Stone's
TruAccent, allows students to engage in conversation practice and receive instant pronunciation

feedback, which is invaluable for improving speaking skills.
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Furthermore, Al has the potential to support inclusive and equitable learning
environments. Al can assist learners with varying proficiency levels, learning styles, and abilities.
For example, learners with speech or hearing impairments can benefit from Al tools designed
to enhance visual learning, such as automated captions and speech-to-text systems. Abernathy
(Online, 2024), emphasize the importance of Al in making language learning more accessible
to a diverse range of students, including those with special educational needs. By offering different
modes of learning and feedback, Al tools ensure that all learners, regardless of background or
ability, can succeed in their language development.

Al also supports teachers by automating administrative tasks such as grading, progress
tracking, and content recommmendations. This enables educators to devote more time to delivering
personalized instruction and addressing students' unique challenges. Meylani (2024, pp. 600-
37), argue that Al provides teachers with valuable insights into student performance, enabling
them to identify struggling learners early and intervene effectively.

While the benefits of Al tools in English language learning are clear, challenges such
as data privacy concerns, the need for teacher training, and the risk of over-reliance on technology
must be addressed. However, the potential for Al to revolutionize language learning is huge.
As Charoenchai Wongwatkit, Nontawat Thongsibsong, Titiya Chomngern and Soraya Thavorn
(Online, 2023) suggests, the future of English language education will increasingly incorporate
Al, making it more adaptive, flexible, and personalized to meet the needs of diverse learners.

In conclusion, Al tools offer a plenty of benefits for English language learners in the
classroom. From personalized instruction and immediate feedback to increased engagement
and support for diverse learners. This paper emphasizes the benefits of using Al tools in English
language learning, focusing on how they improve the learning experience, increase student

engagement, and develop English language skills in the context of modern digital education.

RESEARCH OBJECTIVES

1. To examine how Al tools enhance personalized learning experiences in English
language classroom.

2. To explore students' opinions toward using Al tools in the English language learning

process.
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RESEARCH DESIGN

Method: Qualitative Method: Interviews to gather learners’ opinions of using Al tools
in learning language in classroom.

Participants: The sample consisted of third-year students, the first semester of the
academic year 2024. They were selected by using simple random sampling.

Data Collection Method: To interview students who allow Al tools to assist them in
English language learning in classroom. Students explain how Al tools help them learn English

language in classroom.

RESEARCH RESULTS

According to research objectives, to examine how Al tools enhance personalized
learning experiences in English language classroom. The data is illustrated as follows:
1. Data from Kahoot Activities
Data Collected
- Engagement Levels: Number of students actively participating in quizzes vs. those
passively observing.
Student feedback on enjoyment and motivation after using Kahoot (e.g., "It makes
learning more fun")
Sample Raw Feedback from Students
Student A: "Kahoot helped me remember vocabulary faster because of the competitive
element."
Student B: "l enjoy the instant feedback after answering questions. It shows me what
| need to improve."
Observed Benefits:
85% of students showed improvement in vocabulary retention after 5 Kahoot sessions.
Students reported a 90% increase in motivation during lessons involving Kahoot quizzes.
2. Data from Speakometer Activities
Data Collected
- Pronunciation Scores: Initial pronunciation accuracy vs. scores after 4-6 weeks of
Speakometer use.

Improvement in challenging areas like stress patterns (e.g., PREsent vs. preSENT).
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- Frequency of Use: Average time students spend on Speakometer per week. Number
of practice sessions completed.
- Self-Reported Confidence: Pre- and post-use surveys measuring confidence in
speaking English.
Sample Raw Feedback from Students
Student A: "The app showed me | was mispronouncing simple words like ‘thought' and

helped me correct them."

Student B: "l liked the scoring system because it made me want to practice more and
beat my previous score."

Observed Benefits:

78% of students reported increased confidence in speaking after 6 weeks of using

Speakometer. Pronunciation scores improved by an average of 15% for difficult sounds.

Table 1 Raw Data Examples Kahoot Performance Data

Engagement

Student ID Pre-Test Score %  Post-Test Score %  Improvement %

Feedback
65 XXXXXX 55 85 +30 “Very engaging”
65X XXXXX 60 90 +30 “Fun and

helpful”

Table 2 Speakometer Pronunciation Data
*Self-Confidence
Student ID Initial Score (%) Final Score (%) Improvement %
Rating (1-5)

65X XXXXX 65 85 +20 a4
65X XX XXX 70 88 +18 5

Self-Confidence Rating (1-5) can be described as follows:

1 - Very Low: Feels a significant lack of confidence in most situations and often
experiences anxiety or fear of failure.

2 - Low: Shows limited self-confidence, may attempt new things but remains hesitant or

unsure.
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3 - Moderate: Displays a fair amount of confidence but still experiences hesitation in
unfamiliar situations.

4 - High: Generally confident in abilities and able to face most situations without much
doubt.

5 - Very High: Fully confident in oneself in all situations, ready to try new challenges
with a strong belief in personal capabilities.

According to research objectives, to explore students' opinions toward using Al tools in
the English language learning process.

From the interview questions as shown in the table below, some of the students’
attitudes towards using Al tools in English language learning in classroom, were illustrated and

discussed as follows.

Table 3 Interviews for exploring student’s opinions: using Al tools in the classroom

Category Interview Questions

Personalized Learning 1. Do you feel that Al tools help make your learning

experience more personalized? How?

2. Have you noticed any Al tools that adapt to your
learning pace or style? Can you give an example of

how it worked for you?

Learning Outcomes and 3. How do Al tools affect your motivation or interest in

Engagement learning? Do you find them engaging?

4. Can you think of a time when Al helped you stay

more focused or interested in a lesson or activity?

Assessment and Feedback 5. Have Al tools helped you understand topics more

clearly or complete assignments more easily? Can you

provide an example?

6. How does Al provide feedback on your work? Do you

find it helpful or timely?
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Their responses are shown as follows:
Student 1:

“1. Of course, Al tools are very useful. | use Al to study, both finding information
and creating images.

2. Because my major is related to the use of Al, this makes it necessary to study
the use of Al. For example, in economics, | use Al to find information.

3. Al tools have not affected my motivation too much, but of course Al is definitely
involved in the work.

4. Of course, because there may be some content that | don't understand or need
more information to do homework, | will use Al or Google at the same time.

5. It may not make me understand everything. However, it depends on me how
much | focus on studying. But Al helps me work much easier, such as finding information quickly
during my study.

6. Mostly, Al will provide content or provide expanded content for me to understand
more. It’s working to use Al during working hours in time.”

Student 2:

“1. Yes, | think Al can help me about something that | can’t understand or something
more than in classroom knowledge.

2. | adapt Al'in my daily life in using research for information about learning. Ex.
Let Al help to check the grammar.

3. | think I really loved using Al because it made me feel convenient in search of
additional information about learning.

4. At the same time, Ai seems like my friend, sometimes that | feel lonely | will talk
with Al so this made me feel interested about Al.

5. Yes, Al helped me understand and complete some assignments more easily.
Ex. Al helped me doing homework (sometimes).

6. Al helped me work more directly to the topics. It’s really helpful and was able

to help me quickly complete the work that teacher assigned.”
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Student 3:

“1. It helps because we are now in the modern era where Al assists in almost
everything, but not everything.

2. 1 would say ChatGPT. It has only recently played a role in helping me with university.
Since | got to know it, I’ve been using it a lot. | often ask questions | don’t understand, and | get
concise answers.

3. It has an impact to some extent. It can answer questions immediately.

4.1 don’t know.

5. When | don’t understand something in class, I always ask for help.”

6. For example, ChatGPT provides easy-to-understand answers. You can also ask for
more details if needed. It can do a lot of things. It’s really awesome!”

Student 4:

“1. It’s more personalized because no matter where we are, we can use this tool
anytime we need.

2. The tool | use for learning is ChatGPT. It helps me a lot with my studies. Anything |
don’t know, | can ask ChatGPT and get the quickest answers. | really like this tool.

3. Al'is something truly amazing and interesting. It can even create images, which
can be incorporated into teaching and learning.

4. Al helps us take a more active role and become more engaged in learning
activities.

5. Al makes work much easier. For example, when submitting assignments to
professors or researching information for a project.

6. Al'is very useful and important for learning, as it helps us find the correct answers.”

Student 5:

1. | feel that Al tools make my learning more personalized because Al can understand
my learning behavior and adjust the content or suggestions to match my interests or areas |
need to improve.

2. | have used several Al tools that adapt to my learning speed and style. A clear
example is language learning applications that use Al, such as ChatGPT, which helps provide
recommendations for answering questions and designing related questions for lessons very

well.
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3. Al tools help motivate me to engage more in learning because they make the
learning process more personalized and challenging. This motivates me to continue learning
and increases my interest in the subject.

4. Al tools, such as time management apps or learning apps that adapt to my
abilities, helps me focus and commit to my studies more. This is because they have a reward
system that makes learning fun and challenging, and it helps me see the results of my learning.

5. Al helps me understand various topics or subjects more clearly through explanations
and easy-to-understand examples. It also makes homework faster and easier by providing
appropriate suggestions and checking for accuracy.

6. Suggestions from Al are often timely and helpful for initial improvements. The
usefulness of Al suggestions depends on the context. In some cases, Al can be a great tool for

basic matters, but for complex or specialized decisions, human judgment is still necessary.”

DISCUSSION

The findings of this study clearly show that learners' attitudes of using Al tools have
been positively to learning of English language in classroom. This supports Nathir Ghafar, Z’s
statement. (Ghafar, Salh, Abdulrahim, Farxha, Arf & Rahim, 2023, pp. 17-31)

Within a half of the semester, it is obvious that Al tools helped improve leamers' overall
English language learning in class and helped them to organize their thoughts. In this research,
learners’ attitudes of using Al tools were in positive ways. Most of them explained that Al tool,
including ChatGPT, Kahoot and Speakometer are much beneficial in learning in classroom when
having assignments, they could allow Al tools help and guide them. They also allow them get
access and feel comfortable learning in classroom. Furthermore, it is essential to note that in
order to help the students use Al tools, teachers need to equip their learners with appropriate
how to utilize, knowledge of topics, and vocabulary related to the topics.

Although the positive impact of Al tools in English language learning, many students
may see Al's advantages while ignoring its dark side. Teachers and researchers have raised a
warning that Al can have some negative effects in the long term. For example, if Al provides
answers too quickly, students might become passive learners and not engage deeply with the

material. (Szmyd & Mitera, 2024, pp. 1022-1039)
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CONCLUSIONS

The study was conducted to examine how Al tools enhance personalized learning
experiences in English language classroom and to explore students' attitudes of using Al tools
in the English language learning process. The findings show that Al tools could enhance
personalized learning experiences in English language classroom as was illustrated in research
results; firstly, the improved outcomes are shown that Kahoot increased vocabulary and grammar
retention by up to 30% as well as Speakometer improved pronunciation accuracy by 15-20%
and boosted student confidence. Secondly, student engagement, most students found Kahoot
engaging and appreciated Speakometer’s feedback and finally, personalization success, both
tools adapted to individual learning gaps, creating a personalized experience that motivated
students and led to measurable improvements. For students' attitudes of using Al tools in the
English language learning process, there is slightly obvious for the students improved in learming
English in class in terms of improvement in vocabulary usage, pronunciation, and fluency,
enhancing the learning process. This paper, nevertheless, focuses on the benefits and positive
sides of using Al tools. In addition, as Al tools can think and generate ideas as humans, so we,
the real humans, might become a lazier version that may lose the ability to think thoughtfully,
creatively and logically (Habib, Vogel, Anli & Thorne, 2024). Importantly, the students should

achive and concern in using them ethically and thoughtfully in the language classroom.
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ABSTRACT

This research aims to observe and analyze general aviation airports all around United
States and give a suggestion for general aviation airport service in Thailand. Purposive sampling
was used to collect data from 696 airports. The data were analyzed by descriptive statistics,
Chi-square, and Pearson correlation coefficient. The result showed that the most frequent
airport is in Texas. The maximum runway length is 2,591 meters, and the minimum runway
length is 529 meters. The service provided consists of parking, fuel, airfframe service, powerplant
service, oxygen bottles, and bulk oxygen. The result from Chi-square test found that there was
a significant relationship between category of airport length and airport service frequency. In
addition, Person correlation coefficient analysis found a slight correlation in the same direction
in runway length and runway width. Finally, it is suggested that Thailand should consider general
aviation airport length depending on the type of aircraft landing, and airport service should have
between 0 and 6 facilities. Lastly, research to optimize runway length and optimize the number
of airport service facilities should continue.
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INTRODUCTION

General aviation (GA) is essentials part of the aviation by its diversity, flexibility, and
contribution to both the aviation industry and society, it can create many business including
tourism, local community, air sport, flisht school, etc. which can create 1.1 million jobs and
US$246 billion in United States (Wood, Online, 2023) and expected to reach US$24.01 billion
by 2030 (Mordor Intelligence, Online, 2024), in Europe GA is expected to reach US$9.29 billion
by 2030 (Mordor Intelligence, Online, 2024) also in Asia Pacific GA market is expected to reach
US$4.27 billion by 2030. (Mordor Intelligence, Online, 2024)

Thailand nation strategy (2018 to 2037) in term of competitiveness enhancement, sub
topic in creating diversity tourism and another related topic in air transport, general aviation is
one of the strategies to achieve it (Suppacha Phetsome, Nuansamorn Ounhaprateep & Natthakan
Phachan, 2020, pp. 31-50). Thailand has a lot of general aviation airport around the country
such as Pattaya airpark, Phuket airpark, Bang Phra airport, Ban Thi airport. Etc., however It should
be made airports have international standard to promote tourism, especially by increasing the
provision of services related to aircraft. (European Union Aviation Safety Agency 2025, Online,
2025)

From above background, we have attention get more knowledge in general aviation
airport in United States which has highest income in GA with objective to observe and analyze
data in general aviation airports all around United State and give a suggestion for general aviation

airport service along with provide information for the development of general aviation in Thailand.

OBJECTIVES

1. To observes data from general aviation airport in United States.

2. To analyzes data from general aviation airport in United States.

RESEARCH HYPOTHESIS

1. Is there moderate correlation in runway length and runway width?
2. Is there significant relationship between category of airport length and airport service

frequency?
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CONCEPTUAL FRAMEWORK

Independent variable Dependent variable

Airport service

Airport (Runway) length Parking
Code 1 (<800 meters) Airframe service

Code 2 (800 meters but < 1,200 meters) Powerplant service

v

Code 3 (1,200 meters but < 1,800 meters) Fuel available
Code 4 (> 1,800 meters) Bottled oxygen

Bulk oxygen

Figure 1 Conceptaul Framework

LITERATURES REVIEW

General aviation airport

General aviation is defined by the International Civil Aviation Organization (ICAO) as all
civil aviation operations other than scheduled air services and non-scheduled air transport
operations for remuneration or hire. The category also is sometimes called general aviation
(GA) aerial work (AW). Example of GA is corporate aviation, private travel, air tourism, air sport.
Example of AW is aerial survey, firefighting, pilot training. IAOPA, Online, 2024) In GA there may
have Fixed base operator (FBO) who is commercial enterprise that has been granted the right
by an airport authority to operate and provide aviation services such as Parking, Fuel, Aircraft
catering, Airframe service, Powerplant service, Car rental, Bottle oxygen, and Bulk oxygen, Etc.
(Skybrary, Online, 2025)

General aviation airport is one of the airport activities it may be a part of reliever airport
and it is a public-use airport that does not have scheduled service or has scheduled service
with less than 2,500 passengers/year. GA airport is categories as basic airport which link the
community with the national airport system and supports general aviation activities such as
emergency response, air ambulance service, flight training, and personal flying. (Federal Aviation
Administration, Online, 2024) There is a lot GA airport in Thailand around the country such as

Pattaya airpark, Phuket airpark, Bang Phra airport, Ban Thi airport. Etc.
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Example of research GA airport such as, improving airports (Weisrod, 1991, pp. 67-83)
functions and benefits of airport (Newkirk & Casavant, 2002, pp. 80-87), status in disaster response
planning (Smith, 2011, pp. 1-13), operation for airport sustainability (Gu & Johnson, 2020, pp.
608-620), determinants and strategies airport’s performance. (Giovanelli & Rotondo, 2022, pp.
1-14)

From a review of research there are no information in general aviation airport facility,
so we have questions about how many facilities in general aviation airport should have to
provide service to aircraft, relationship between length and width of runway, relationship
between airport service and runway length (code 1-4) to give a suggestion for developing
general aviation airport in Thailand.

Chi-square (X?)

Chi-square test is a data analysis technique used with qualitative or quantitative data
that is divided into ranges and the data does not have to be normally distributed. The digits
used in the chi-square test are the frequencies of each level of the variable to be studied.
The principle of the Chi-square test is to compare the frequency obtained from observed
frequency (Oi) with expected frequency (Ei). Chi-square has two categories and different assumption
for the test of independence, which asks a question of relationship and the goodness-of-fit test,
which asks a theoretical question. In additional degrees of freedom are used to determine if
a certain null hypothesis can be rejected based on the total number of variables and samples

within the experiment. (Hayes, Online, 2024)

Oii i2
XEZZ—( E,E)

Where:

(1)

C = Degree of freedom
O = Observed frequency
E = Expected frequency

Pearson correlation (r)

The Pearson correlation coefficient (r) examines the relationship between two variables.
strength and direction of the correlation in the Pearson correlation coefficient (r) has -1.0 to
+1.0 if r value is between 0.00 and 0.30 (-0.30 and 0.00), it means there is a slight correlation
in same direction (opposite direction). If r value is between 0.31 and 0.50 (-0.50 and -0.31), it
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means there is a low correlation in same direction (opposite direction). If r value is between
0.51 and 0.70 (-0.70 and -0.51), it means there is a moderate correlation in same direction
(opposite direction). If r value is between 0.71 and 0.90 (-0.90 and -0.71), it means there is a
high correlation in same direction (opposite direction). If r value is between 0.91 and 1.00 (-1.00
and -0.91), it means there is a very high correlation in same direction (opposite direction).

(Statistics How To, Online, 2023)

. nyxy—XYxyy
7 JnYEx?— (Ex)?]nYy? - (Xy)?] 2)

Where:
r = Correlation coefficient
n = Number of populations
x = Independent variable
y = Dependent variable

> = Summation

METHODOLOGY

This document research uses purposive sampling method (Parvathi Vijayamohan, Online,
2025) to collect secondary data from general aviation airport in United States website of 696
municipal airports with single runway all 51 states of America including District of Columbia.
For answer research question data will consists of runway length, runway width and airside
service in general aviation airport. Length is categorized into code 1-4 (Skybrary, Online, 2024),
code 1 length less than 800 meters, code 2 length between 800-1,199 meters, code 3 length
between 1,200-1,799 meters and code 4 length 1,800 meters and above.

Data is recorded to spreadsheet program and analyzed by descriptive statistics (Green,
Manski, Hansen & Broatch, 2022, pp. 1-12) such as frequency, percentage, maximum value, minimum

value to answer research objective together with equation 1 and 2 to answer research question.
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Figure 2 Frequency of general aviation airports in each State

From figure 2 All airports frequency is 696 airports. X axis shows name of the State,

Y axis shows number of frequencies. The most frequency of airports is in Texas 72 airports, the

least frequency of airport is 0 (No airport meet criteria in sample group) in Delaware, District

of Columbia, Hawaii, Maryland, Rhode Island and Vermont
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Figure 3 Maximum and minimum of runway length
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From figure 3, X axis shows name of the State, Y axis shows length of the runway (Meters).
Tunica municipal airport in Mississippi has maximum length 2,591 meters (8,500 feet), Yanceyville

municipal airport in North Carolina has minimum length 529 meters (1,736 feet)
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Figure 4 Maximum and minimum of runway width

From figure 4, X axis shows name of the State, Y axis shows width of the runway (Meters).
Hay Springs municipal airport in Nebraska has maximum width 91 meters (299 feet), Minto

municipal airport in North Dakota has minimum width 6 meters (20 feet).
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Figure 5 Maximum and Minimum of airport service

From figure 5, X axis shows name of the State, Y axis shows number of services of the

following, 0="No service". 1=airport has service in "Parking", 2=airport has service in "Parking"
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and "Fuel". 3=airport has service "Parking", "Fuel" and Airframe service". d=airport has service in

"Parking", "Fuel", "Airframe service" and "Powerplant service". 5=airport has service in "Parking",

non

"Fuel", "Airframe service", "Powerplant service", and "Bottle oxygen". 6=airport has service in
"Parking”, "Fuel", "Airframe service", "Powerplant service", "Bottle oxygen" and "Bulk oxygen".
Maximum airport service (6) in California: Auburn municipal airport, Fullerton municipal airport,
Hawthorne municipal airport, Petaluma municipal airport, and Santa Monica municipal airport.

In Idaho: Gooding municipal airport. In Massachusetts: Marshfield municipal airport. In_Mississippi:

Tunica municipal airport. In Nebraska: Fremont municipal airport. In New Hampshire: Laconia

municipal airport. In Oklahoma: Pauls Valley municipal airport. In Oregon: Bend municipal airport.

In Pennsylvania: Zelienople municipal airport. In Tennessee: Murfreesboro municipal airport

and Scott municipal airport. In Texas: Gatesville municipal airport. In Virginia: Hanover County
municipal airport. In Washington: Renton municipal airport.

Minimum airport service (0) in Alabama: Addison municipal airport. In Alaska: Kodiak
municipal airport and Butte municipal airport. In_Arizona: Superior municipal airport. In Arkansas:
Hampton municipal airport. In_Colorado: Saguache municipal airport. In Florida: Belle Glade

State municipal airport. In Idaho: Oakley municipal airport. In lowa: Allison municipal airport

and Mount Ayr municipal airport, Sully municipal airport, and Woodbine municipal airport. In

Kansas: Yates Center municipal airport. In Minnesota: Karlstad municipal airport and Starbuck
municipal airport. In Missouri: Kahoka municipal airport, Lincoln municipal airport, and Richland
municipal airport. In New Mexico: Mountainair municipal airport and Vaughn municipal airport.

In North Carolina: Yanceyville municipal airport. In North Dakota: Hazelton municipal airport,

Leeds municipal airport, and Mc Clusky municipal airport. In_ Oklahoma: Freedom municipal
airport, Madill municipal airport, Olustee municipal airport, Tipton municipal airport, and Vici

municipal airport. In South Dakota: Groton municipal airport, Kimball municipal airport, and

White River municipal airport. In Texas: Newton municipal airport and Pineland municipal airport.

In Wyoming: Upton municipal airport.
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Table 1 Calculate of correlation (r) in runway length (x) and runway width (y)

n x y xy X Y
1 884 24 21216 781456 576
2 806 34 27404 649636 1156
3 1524 24 36576 2322576 576
4 1676 24 40224 2808976 576
5 1312 24 31488 1721344 576
6 1527 24 36648 2331729 576
7 1548 30 46440 2396304 900
8 974 23 22402 948676 529
9 1128 23 25944 1272384 529
696 1131 24 27144 1279161 576

Table 1 shows calculation Calculate of correlation () in runway length (x) and runway

width (y) from 1st airport to 696th airport.

Table 2 Result of correlation (r) in runway length (x) and runway width (y)

Person correlation (r)

0.092

Table 2 shows result of correlation in runway length (x) and runway width (y), r=0.092

means there is a slight correlation in same direction.

Table 3 Observed frequency between category of airport length and airport service frequency.

Airport Airframe  Powerplant Fuel Bottled Bulk

Parking Total
service service service available oxysgen oxygen
Code 1 a3 3 3 5 0 0 54
Code 2 308 87 85 190 11 8 689
Code 3 272 147 143 237 25 16 840
Code 4 37 26 26 35 9 5 138
Total 660 263 257 a67 45 29 1721
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Table 4 Expected frequency between category of airport length and airport service frequency.

Airport Airframe  Powerplant Fuel Bottled Bulk
Parking

service service service available oxygen oxygen

Code 1 20.709 8.252 8.064 14.653 1.412 0.910

Code 2 264.23 105.292 102.890 186.963 18.016 11.610

Code 3 322.14 128.367 125.439 227.937 21.964 14.155

Code 4 52.923 21.089 20.608 37.447 3.608 2.325

Table 5 Test statistic of category of airport length and airport service frequency.

Statistic details Value of statistic
Alpha value 0.05
Degree of freedom 15

Test statistic 89.266
Critical value 24.995

From Table 5 Test statistic higher than critical value, so can conclude that there is
significant relationship between category of airport length and airport service frequency at alpha

0.05. (Statistic How To, Online, 2024)

CONCLUSION AND DISCUSSION

This research collected data from 696 municipal airports all 51 states of America including
District of Columbia which have single runway. We observed then found that the most frequency
of airports is Texas 72 airports and the least frequency of airport is 0 airport (No airport meet
criteria) in Delaware, District of Columbia, Hawaii, Maryland, Rhode Island, and Vermont. The
maximum length of runway is 2,591 meters from Tunica municipal airport in Mississippi and
minimum length of runway is 529 meters from Yanceyville municipal airport in North Carolina.
The maximum width of runway is 91 meters from Hay Springs municipal airport in Nebraska
and minimum width of runway is 6 meters from Minto municipal airport in North Dakota.

We analyzed to answer research then found that General aviation airport has no service
(0) to 6 services ("Parking”, "Fuel", "Airframe service", "Powerplant service", "Bottle oxygen" and

"Bulk oxygen") Sarun Dunsathit (2022, pp. 65-83). Relationship between length and width of
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runway have a slight correlation in same direction. Finally, it has significant relationship between
airport service and runway length.

From maximum runway length is 2,591 meters with runway code 4 in Tunica municipal
airport because this airport commercial airline used to land here 2006-2011 (WikipediA, Online,
2024). Yanceyville municipal airport in North Carolina has minimum runway length 529 meters
(Code 1) because this airport only supports for private aircraft (Aircraft Owners and Pilots
Association, Online, 2024). We found that the maximum of airport is 6 service facilities in consistence
with Chankoson (2016, pp. 78-88) said that airport facilitation is significance factor to air transport
development and consistence with Arthaphon Chanchaliew (2008, pp. 32-34) said that general
aviation airport should consist of 6 type of services. Relationship between length and width of
runway have a slight correlation in same direction this because in general aviation there is no
limitations on runway width (Federal Aviation Administration, Online, 2024). Airport service and
runway length has significant relationship because longer runway length means more type of
aircraft landing so airport have to provide service facility to aircraft, it’s consistence with Federal

Aviation Administration (Online, 2024).

SUGGESTION

From result we would like to give a suggestion for developing general aviation airport
in Thailand, Thailand should consider general aviation airport length depend on type of aircraft
landing and airport service should have between 0-6 facilities. However, to save a cost of
construction we should have to find how runway length should be and find how many the
number of airport services should have. So, in the next research we would like find the optimal

of runway length and number of airport service by applied machine learning to find the answer.
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ABSTRACT

This research aims to 1) investigate the issues in the process of issuing materials in
the warehouse and 2) reduce the time spent locating materials in the warehouse. The study
identified that the primary issues in the raw material issuance processes stemmed from
inadequate storage planning. To address this, the researcher categorized materials and organized
their issuance of raw material based on usage frequency using the FSN Analysis method.
Additionally, the warehouse area was optimized by employing Visual Control techniques,
which involved creating labels to clearly indicate the types of materials, thereby making the
storage area more orderly and easier to navigate. As a result of these improvements, the time
required for the material issuances process was significantly reduced. The average time per
bill decreased from 19.65 minutes to 12.33 minutes, and the average time per item decreased
from 2.58 minutes to 1.33 minutes. This equates to a reduction of 7.32 minutes per bill, or
36.51%, and a reduction of 1.25 minutes per item, or 48.45%. Furthermore, prior to the
improvements, the average number of material issuances per month was 1,208, with 667
instances of delays. Following the improvements, the number of delayed issuances decreased to
an average of 54 per month. Consequently, delayed material issuances were reduced by 613
instances, or 91.91%.

Keywords: Warehouse, Raw Material Issuance, FSN Analysis, Visual Control.
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Fanenuan 1 (FSN Analysis) Ssdimnuimangan osnanunsadanguingiunusnansldauuas
Smuasuvdsnsiadulfaenadeiuanudlunndnite Jastisanszeznatlunsfunsaziia
UszAnsnlunisdanisndsdudn mafnwluadedTajatunmstauuuiminisdanisadsdudn
HIUNNTILATIENABULNURIN19UAN (Fishbone Diagram) Lazn1siUTauLigunTeuIuNISAoULAE A

NSl Webiusemansawdladymdnanldegiuiuszuy
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L

ngUssaIAraIN1sIvY

a o

1. wednwanntymlunszuiunsitengauluadsduni

q

2. Wisanszuznantun1smingavluaddun

NSOULUIAAKAZITIUNTTUNNEIVDY

NSBUKUIANTIUNISIVY

fauUsdu wAaaile Fausau

-
L E%Uﬁ‘l_tl?rﬂu 1. LLNUJ‘I“!JI'TNUE"I AFMTEEELIANMTTN T

2 A lunTseus (Fishbone Diagram) ATIATEUTUNTTI

= o
Srgiu 2. MTIAT IRV Tngsiu

Y

Y

3. anmsUfRau NmATIAITe L

L A "
] g C‘ Y o
T . n5ld (FSN Analysis)

C 3. NMIATUALFIENTT
- 1
unaiiu (Visual Control)

ANA 1 NTDULLIAAIUNISINY

2550unsIUTAE T

WHUASLARNLALATHE (Cause and Effect Diagram)

HauangLmRkaTNg 13eRIN19Ua (Fish Bone Diagram) (Sohel-Uz-Zaman & Umana (2016,
pp. 207-217) \Huusudsildlunsiinsgidumanivaing q Ididwlatadiaifedesiu duius
seiflostiu Insmsseaunnudnegadudaszvemnelunguianssudunismunuannn n1sasns
WHURLRLagNG visorinaUan Usenaumy 6 fupou fe 1) suuauseleatlymiivavar 2) fvue
nguiladeigriliantamiy q 3) seauaueaiomanveluudariads 6) manveudnvosdym

[y LY [

5) dnddunnudfgvesanme way 6) Tuwimienisusulndndu
nsAAsIiTauULiagauAualunisly (FSN Analysis)
N3IATIEIIRLUTIaReuANRluNslY (Fast, Slow, Non-moving analysis: FSN Analysis)

Y a

Jusnsesnzidautsianmuaanudlunisld lnewdadu 3 ngu fie 1) Fast Moving (F) 18013
duiditinsldnutes f8nsnsumyuidougs ssdaiulusiumisiiazaandenisnduldan 2) Slow
Moving () siemsauniisinisldautios fnsmsmudeus ssdaiulusumisiliazananniin
uaz 3) Non-Moving (N) siemsauiilsifinsldan fsmeuieudinann enfinsananyinm

30919118900 Taun1TTALUINNLANLATUNS I UANIN NIRRT N U LY [Wumediadly

HuN3TuTRInUAINITANIYRUdRYinse1BTansive (TC) MIansngui 2
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Tumsdansafionvesianuiedud ierielunmsnaunuadenuaznsiaivaudlvdussansam
mﬂ‘ﬁ'?jﬂ (Chopra & Meindl, 2016, pp. 13-519)
NNSAIVANRILNITHDALAY (Visual Control)
LﬂuiwumuQmmiv‘imuﬁﬁﬂﬁwﬂhmunﬂﬂummmLsﬁﬂa%umaumiﬁmu Wwany wadws
nMsvinuladg wasdaau sudwnuiaun@nig o waswiluldedesinga Ingldueia Uhe dadnwal
3wl & wagdu 9 iedeanslimtinauuazyaansiifstesnaunsuisdoyatnansfiddgves
aonuiivihau Geindudesianug amudilandnms Visual Control fimmadeniudioliiAayszavsam

geanluesdns (Liker, 2004, pp. 6-319)

Muieiieadas

iinud WanU3a (2566, wi 1-67) Anwin1suuussdssansamnissiuanusengy
witnunensnsvuauia lagld ABC-FSN Analysis ILAT1#RAUAIAIARY 59 T18N1T WU 1ed
USuUs warAudasadsanas feray 1550 Tnendu A anas fevay 23.26, nau B sty Sosay 0.21
uazngu C anas fovay 5.03 uandnil Audngu AN anas Sevag 52.94, ngu BN anas Yeuay 24.32
uaznau CN anad $oay 8.14 Awmalianmagominsiuvesiamiagueuiintuesnadaiay

Ydin Fudnd wazDoziuns wadn (2563, i 1272-1286) AnwinsusuussUssansnm
nseduauaes USEn ABC d1in Tnediasizsidgmilunszuiunsnanuasnsdanudunineads
9niuth FSN Analysis waz Visual Control wldlunsiaguuuuadeduanlml dawaliaadaranain
NNMIWER Fesag 29.75 anszeziamBududluads Yesas 35.40 uarand1anaRAY Foray 31.63
yilVUEanansoandunuiuLIsL annavhiy wasiinussansnmnnsdnnisadsaudldegig

a o (Y

FERRGRAY

Aulia, Gusti, Novenica and Juniardi (2020, pp. 682-695) la@nwn1sdanisadsduanly
yARRAINNTIY 4.0 n3dlANET U3 XYZ Faduspiawiasunisvudedunuazuinisedsdudi lag

9 9

wulgnsinNsAuA llATIIILIUY NINDIAZEANUTAMINDT wayszezieTeriaualdvindu
39l91135 Class Based Storage kagn133LATI¥NMUY Fast Slow Non Moving (FSN) snuUssendldlu
N3IAN1sHANISUSUUTINUI anunsaiiinaugnisdaiuain 4,482 Wi 5,500 ¥l annialfum

WALSEEENNITLAUNG ASHA LU ANS A WANTY Saeay 30
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YDULYAVBINISIY

¥
= I3

1. vautwnduUszYIng uFaRudl Anwn wasifudoyaiiuTsnuantudiueusud unun
adsdufwimidudmiavays
1.1 Uszang Snnuingiuiidafvluadsdud $1uau 39 s18m3 (SKU)
1.2 ngushetns Toyaillilunsideiivssneudeaiinsineingiudounds 6 Weu uas
foyaluiindretngiv Tasiadelu 1 Wou Tnswedsasiinsdeingiuiamun 1,208 ads deyamanil
wpmihinBsuiisuiuvdnmstmuanguiieswweaesd wavuesunu Taswui laifsuanilunag

va o

= § vaal ° = s o &
Zp"\]EJ"iNflenﬁﬂ’ﬁﬂ’]U']m@']ﬂiﬁmisﬂaﬂLﬂisﬁ LLASHBILLNY ANU

B x*Np(1 —p)
" e?(N—1) +x%p(1 —p)
oy n = YUINVBINGNFIDYN

e = JEAUANUAAIAARBUYBINTANRIRETIEaNTUld
X = Aleauwmsh df Wiy 1 uagseauaaliiety 95% (x*=3.841)
p = dedrvesanvazaulaluuszens @ldnsulvnivun p=0.5)

N = wunveslseenns (Useaed @1sssy, aaulall, 2555)
launuaiuteya

B 3.841 x 1,208 x 0.5 X 0.5
~ (0.05)2 x (1,208 — 1) + 3.841 x 0.5 x 0.5

n

~1,159.982
~ 3.97775

n = 291.62 = 292

PINHANITAUINAUGATVBNATY Uazuoiunuy {ITenud1 dndudeaiudoyaszeziiailu
NI IngAU Marua 292 A3 lagaryinnsTunaIuarInNaNenauLaEaInITUTUUTINTEUIUNTT

e ingauluasedua

HuN3TuTRInUAINITANIYRUdRYinse1BTansive (TC) MIansngui 2
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2. YauwamuIan Anwinssuiunisidndeingavluadsdue Tnosufnudoyanusiiou
fugneu 2566-naun1AN 2567 saundusseziial iamun 9 ieu
3. auladwilen Jidelavinnisfnululssinudeluil

3.1 LUIAALAENANNITIATIEN Fishbone Diagram, FSN Analysis tag Visual Control

a

3.2 nszvaumadnieingavluaddu swlutadymniatuainnmsidnaieingsiv

9

TuARIAUATINY kaEMaINITUT FSN Analysis uae Visual Control anlgusuusanaly

A5 HUN1SIVY

AAWIUNUIY LARITUADUAINING 2 91

f , \ f \ \ v \ 3 [ ) 3 . , 3
ﬁu%um 1 TuAUN 2 WA 3 "ﬁ’uﬂﬂuﬁ 4 ABUN 5
= a ¢ o & [ Y au
ANEINTEUIUNTS %ﬂ'a”l:ﬁ%ﬂﬁtum ATRUUNTS HANTIATLULTY a‘gﬂuamma
i LLﬁ:ia’Im{ﬂ lLf;LL“UTTﬂJWI WA URIAUDIY
— ~— \ / \ J \ y,

AN 2 TUABUANTALTUITY
1. ANYINTTUIUNITNINIUY

NN IFNYIToYAVDIBIAN N WINTIUATIS NTUNURMUVDININIL UazanTUNATIves

Yeymlunsz Uy ULHUNARIAUAT LEAIRININT 3 A9l

winauFuingRvatn Supplier uaz

wnesaEusanauerlufus winnuiuenarnin-dwingivan

theedin

¥

minauAuingAUANT LA

dnfvraindsdud

winauAaeuNeIngAUAMA T
4 do = v d 41w a
mnuidninuluguiiTeingdu

AMNA 3 UHUAINTEUIUNNTYINUVBINTNULHUNASIFUAT IR AU

MMITIAdaTIUIY, TRadUAT

sinvavingdu awludn-an




NsasaneansasUna ¥ay3s (Online) U7 11 atufl 1 uns1AN-wIBY 2568

Sripatum Chonburi Interdisciplinary Journal (Online) Vol. 11(1), January-April 2025

a [

i 3 azdiulandduneulunisyiienu fe 1) dedlingAudianain Supplier wiinau

amadaiuuingiv sWEduA Suuiu Teuun wazdoyadu 9 ntuhingAulunedidiiug

v a v A

SuduAielisavudiuaz Supplier iWdudndyingaulasgssiaiiion 2) ninaudaiuingaudn

(%
a [

Tunundaiuiidmunluadsdud 3) winnusuenaisidnieingAuandiends wazinisasny

Tuenansidndne Mnuudsenashitudensivaeunmunmiieyitnisavaaeuingauneu 4) wiinau
Aumingavanuluidndguagyinnisduiinteyantsidnine uag 5) nidnauwadeudreingauain
rRsduA g unaneTngau ddvileniaaeununn ienvaaeunauhasliendaivenseuIuns

WanduAsaly
2. Wpseitdyniuazame
2.1 uanen1saaneidyvn Mnmslesgndymnisieingauldiaunumeunur
13U (Fish Bone Diagram) wuth JaymiAntuann 4 awme Ao wiinau (Man), iedesdng (Machine),

[ a

/M3 (Method) wagingiu (Material) flan1wi 4

Material Manpower

aenudulunsiumningiv

FgRviiwaunn vavie

fisUnvundeiy

-
-

/
’Jﬂf}ﬂﬂﬁﬂﬂﬂiﬂﬁ&lﬁﬂ&l bUU

3

L

-
-

winaulinsuiumisingAuidaay

ﬂﬁii'lﬂ"‘a'mqﬁu'l,'ﬁnmu'l>

- lifinsnausuguuuunisdaiu

TrgRudauanw Tuaiy o

Tudndetnwandediy /A -

saliaravhiluinindadas

1 o i -l o
WU SARAU UIBLUANDINLA d91u3uLN

N1t ingAvuiin

o & v w v a s A
. Fntunesdneingnuatingu
Machine Method !

A9 4 mMsaaTzitynimetuuisnialan (Fishbone Diagram)
31NN15ANYITURBUNITUURMULA IIAT 18 ma ) vad gy ralewkur s 19Uan

99U Aan i 4 ladinsuseuduimtnusasndnauluskuniineItas 1oTATIERa1NGUDS

Awa1ttunisaedngAulaenudn 350135 (Method) Wuawaman 1laaainnisdudunan 10 ASS

HuN3TuTRInUAINITANIYRUdRYinse1BTansive (TC) MIansngui 2
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Tunsmaudilu 1 e wud Wnateds 19.65 wiit uag 2,58 uiit sesiens Tasannsdimaiiud
wud iiseuandilumstieingAviade 6 Weu 81 667 Ay innmslddinsaususuuuums
Fafuiduszuunayliannsassyiumisiaiuiidaey Tuvasiitadesudu q sgflunasinmnsgu
amananaeglusyiunsuTulTee waviinansenuan

MMseszideyansininedeunds 6 Weu wuin fagaudienwdlunsdnldunnsing
i Fstmuanadinisuusnguu Fast Moving (w1nnd1 50 afa seuon) Slow Moving (10-50 sy
seiitow) uag Non-Moving (Haend 10 ass deiftow) Fsenadesiuseuniaaniiiiniadningiundn

i Va v =2

nniu SngAusemnduanii waringAvdsemnifow Amugidedliusuugesuuuunisdaivuas

q q Y

v o

Invthewanslaununiaiuuseansnnlunisvinaiu
A a £ Ya u v v . P U @ aa
2.2 uanstgvniiedu J33glanvanvnuesdym fe ldlisuuuumsdaiung dea
TAnn131eingAua1t Ingavianisneaziden fall

v [ [ a o -3 a ! Ly
2.2.1 LLﬁﬂﬂ‘UEJiJuaﬂ'ﬁﬂﬂ’]’]\‘]’lG]Qﬂ'UQﬂLﬂU’JWQﬂ‘Uﬂ@‘Nﬂ’ﬁ‘Ui‘U‘UEQ

S aler  ow w =
——— WuUVIALInUIAnau

= - E] =

—._. . ._' [ Swefviinmwedaulrds
= a = = a

. [] sweduifimuedaulndi

= = ol el 2

B segaufifinmadaulvidoasnn

R E

A7 5 fegaunudanisdnuingAunsun1susulss

1w a

PNNMT 5 uansdaunuiesnsdaivauineunisuuly Fwsdanadiuldiningav

A

Tudausing 9 Afinsiedeulwiunn wielinsindeulmd szgniniusuiuedislidssifouwazlid

nsuuslrundaau uddiiteseyleuingiu FRinamainsudmalinssuiunisdneingiu

q

AnANEITT TdsdanalinszuIun1sdu o MAvaUese1ainmIuaItIae [uiu
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2.2.2 wanlumsmingdu (Meudsuuse)

M399 1 wanantunisgumndngavlu 1 Ja (Rewusuuse)

| duduiian 10 a3slu 1 Ua (Shipment) 1t

flou o

5 2 3 i 5 6 7 8 9 10 (i)
UuUse

195 2052 2121 1824 1955 1921 2044 2013 19.12 1855 19.65

M1399 2 wananlunisgundngavlu 1 s1ems (Reudsuly)

| dudurian 10 aselu 1 5780135 (tem) 1

flou o

5 2 3 q 5 6 7 8 9 10 (W)
Uuuss

254 301 335 328 2.47 3.32 2.16 230 256  2.39 2.58

1NM151991 1 waE 19199 2 kAALIAINITEUTULIAT 10 ASe nauUTuUTanudl 1ian

waglunsmaudluda (Shipment) agjﬁ 19.65 Wit warlusienis (item) agifl 2.58 Wil

Y

' £%
) v A U a v ¥

2.2.3 91uun1sieingAuiiandl a3 invesununaasdusilaninualidn 61

' (%
A 1 4 a a

nszvuNseingauldianiy 2 uif sdednant msdneTngAunantldnazdmansenune

ASEUIUNNSNIAUA LUARIFUATINGITDYS TID1VILNAAIILATIIUNTLUIUNSHARLAZNISINFIAUAT

AP 3

M139 3 f9E19N1518TNQAY IBuiuEIEY 2566-NUAUS 2567

oy nguIngu UIUNTIYINGAY (AFS) ns3ngdngavad (As9)
DAT 286 162
BW 279 157
. AA 283 149
fugneu
GT, KT 162 77
MF, AM 159 81
GAP, SY, IS 44 17
DAT 291 170
BW 285 169
AA 317 182
nanAx
GT, KT 128 85
MF, AM 140 76
GAP, SY, IS 36 14

HuN3TuTRInUAINITANIYRUdRYinse1BTansive (TC) MIansngui 2



NsasanmansasUna ¥ays (Online) U9 11 atudl 1 uns1AN-Uw18Y 2568

Sripatum Chonburi Interdisciplinary Journal (Online) Vol. 11(1), January-April 2025

AN519% 3 (19)

oy nguIngu $ruaunsdnedngau (AS9) nssedaghuandi (%)

DAT 261 173

BW 319 156

) AA 274 168

We AN

GT, KT 153 61

MF, AM 178 75

GAP, SY, IS 42 16

DAT 283 164

BW 258 143

3 AA 292 170

suney

GT, KT 160 89

MF, AM 183 91

GAP, SY, IS 39 15

DAT 255 167

BW 312 186

AA 270 149

UNIIAY

GT, KT 158 95

MF, AM 156 72

GAP, SY, IS 49 18

DAT 317 167

BW 259 154

AA 276 161

NUAUS

GT, KT 155 67

MF, AM 152 88

GAP, SY, IS 38 18
33 7,249 4,002

\afy 1,208 667

NATNT 3 wansistayadnwiuasalunisineingiuuazdnuiuasalunisaneingdu

atluingdu s 6 nau Tuszezia 6 Wwew wud Iunuasslunsieingiu v 7,249 A3

1A8NIUIUATILLNNTINIR

(%
a 1 ¥ £y

1AUATT YNVUR

SEBEN

4,002 A%3 AcLlu $e8ay 55.20 uana NI uIuaTaly

! L2 a dl ! = 5 o 5 1 U a 1 ¥ dl 1 =
N1IRYINYAULIRALABLADU 1,208 A39 LLa8%?“3Uﬂiﬂlﬂﬂ’]ﬁ'ﬂﬁﬂﬁ]@§@‘Ua’WJ']LQGUG]@LWQU

0efl 667 asa Anidu Yevay 55.23



NsasaneansasUna ¥ay3s (Online) U7 11 atufl 1 uns1AN-wIBY 2568

Sripatum Chonburi Interdisciplinary Journal (Online) Vol. 11(1), January-April 2025

3. andunisuiludeyin
3.1 maiusausandeya lumsiivtoyansll (ideldnunudeyayiond dadudeya
fiunuadinisiieagivluiisssesiog 6 eu Tnefsasiden fedl
3.1.1 toyadesiuinanmsding dunamsal wasdunaininamdluuunadsdud
uazvihsnuiiietes uazdoyaluludneingiviivszneuse Juildne UTunuiians wazmieaui
FUingAy
3.1.2 MsnusudeyaiidulaldadinisireTngiunmeluadiduilaeaideniiudoya
Houva 6 \ou dausliauiuenou 2566 F9 Woununus 2567 fwnsel 3 ufsnsAnduiesas

WDLAAIANUDUDIAUAT AIRITIN 5

M50 4 kAAIEBANISINETAAURAILA WhBUAUEIEY 2566-NUNTTUS 2567

82AN13INLINGAU IRBUAUEIBY 2566 D LHBUNIATWUS 2567 (Fu)

NHUINQAY  — — - —
Uy fAaiAl  WOAINTEY  SUNAN UNTIAN NUATWUS 39
DAT 21,537 22,441 18,416 21,162 19,397 23,703 126,656
BW 20,694 21,423 24,530 19,804 23,692 19,341 129,484
AA 21,486 24,112 19,692 22,420 18,238 20,467 126,415
GT, KT 12,636 10,051 13,892 12,882 11,259 11,424 72,144
MF, AM 13,209 15,735 17,924 16,257 11,083 14,953 89,161
GAP, SY, IS 5,110 3,052 5,417 4,447 5,836 4,507 28,369

33U (%u) 94,672 96,814 99,871 96,972 89,505 94,395 572,229

A1579% 5 uanansAnlesduRganuIEnIUAND

F9UBNINYINQAUTOUNAY 6 LADU LHaUUEIEY 2566 B9 LABUNNATWUS 2567

ngusEIngAu gaan53e (Tu) % wandny (Tu)

DAT 126,656 22
BW 129,484 23
AA 126,415 21
GT, KT 72,144 13
MF, AM 89,161 16
GAP, 5SY, IS 28,369 5

59 (W) 572,229 100%

HuN3TuTRInUAINITANIYRUdRYinse1BTansive (TC) MIansngui 2
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o a

NNANN 4 waensei 5 Iiudeyannudlunstneingiu uagvinisfanesidud

AYIDYRIEATEAUAEOUNAT 6 e aziuingudus BW flseansineingaufigunniign Andu

Y

Yovay 23 daunguaumidseansiieingiviiosdian fe nquaud GAP, SY, IS Anillu Yevay 5 B
TunszuiunsusulesyinsusuigusuunsdanumuUsnnanIsaudesns net3snsdauus
Fammuauilunisiadeulmsng FSN Analysis (Fast, Slow, Non-Moving Analysis) titeldlunisdn
NaNUITLANTBIINGAY

3.2 Mswdananyingavuazialeunsingiu lunsdaulmianyingdu §3dule

HENMTIATEATAUUITNAU MuANaD UM IER2875115 FSN Analysis (Fast : dngauniimsieaeuln

4 4

a

a3 ldnudey, Slow : TagAvniinisafauln Uunans Tdauliives, Non-Moving Analysis : Tngiu
a1 = a 9 v =~ v Y] @ a A = = ac

lsiinswdeulmn viseldnutoswn) Weldnmsdnnguingiumunisedouln wasdliens udeisnis
wiluudn fRdedddddunsdanmminanyvesingfiv eoniluisnusnwndnguimun 6 fdnus

f9P15199 6

M3N7 6 UansasuranTIswlmInayingau

NN QGHENTY gaaN33e (Fu) % B8ANT591Y
A DAT 126,656 22
B BW 129,484 23
@ AA 126,415 21
D GT, KT 72,144 13
E MF, AM 89,161 16
F GAP, SY, IS 28,369 5
33U 572,229 100%

MINN 7 UAASITNNITAUINNTUUITEAUTBIUARELIANY

meyj ﬂ’)ﬁ&la %’aaaxmmﬁ % mmﬁazau % FSN Analysis

B 129,484 22.63 22.63
A 126,656 22.13 44.76 66.85 % (F)
C 126,415 22.09 66.85
E 89,161 15.58 82.43

28.19 % (S)
D 72,144 12.61 95.04
F 28,369 4.96 100.00 4.96 % (N)

373 572,229 100.00 100.00 %
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NNENTIN 6 Waen15199 7 levhnsiesgiannmsdnudsianauanudiunisldnendn

Y aa d‘

FSN Analysis wuin dngauniinsidioulmias (Fast Moving, F) fie wuinny B, A, C laeilaaudiasay

gl Seway 66.85 Tngauninisiadeulniuiunans (Slow Moving, S) Ain maavy E uag D lned

a

AMNDavaN Sevay 28.19 Tnpauiiluiinisiedsulna wiawmdsulmitdesuin (Non Moving, N) A9

9

ey F lasdlianudazaui Sovay 4.96 wazlileyinsuusimiianyauaufiseusosuad 9

a

n133nnvingavluiunessdualaedauualausng 9 AdaRu aunsarumaus wagingingaule

q

[ A

S5989TU FINNT 6

2
gﬂ
2
Sn
5
e
]
9)
c

o @ >>NNm0 T 2

e=|lp o >>NNmMmO0m
=|p @ >>NNmMO0TT
4lo @ >>NNmO0T
=lm @ >>NnNmO0Om
=lon@>>NNmO0 T
o ®>>NnNmO0Um
=lm®>>NNmO

AN 6 WNUAIMARIAGIAUAMEINTUTUUR

MNAMNA 6 Uansdaunulaiuad duamanisuTuusedeladnsusuilaeulasla

N a ¢ Y Y . o g v P~ ' X A a !
AUANTIILATISANTIIANGUAIYISUY FSN AnaLyS|s N']UTUIGU I@Eﬁ]gllﬂ'ﬁLLU('IISUUWUV]fﬂ']ll?‘n']lmﬂqif\nﬂ

Tmgau evihliaunsaueningivusazswinldegnssing wazaanafildlunszuiunisiteingdv

q

a

3.3 n1sldUneuanslududn (Visual Control) #8319 nYIN1sIANIIANY TngAULAL

9

Uiuugaguuuumsdanuluiuiinddudn ntuldvihnsinthesandouinui Jehslunisaiuauiog

nsupiiu (Visual Control) tiaudlatgmlunisszysumisiaznmsaumildiaiuiu fennwi 7

1Y

D!

[
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ABSTRACT

He main purposes of this research are 1) to study the problem-solving skills of the students who
learn with a science instructional model based on the STEM education approach by using the engineering
design process; 2) to study the creativity of the students who learn with a science instructional model based
on the STEM education approach by using the engineering design process and 3) to study the scientific mind
of the students who learn with a science instructional model based on the STEM education approach by
using the engineering design process. The sample for this research consisted of 27 7th grade students of
Piboonbumpen Demonstration School, Burapha University, who enrolled in the Science and Mathematics
Program (SAM) in the second semester of the 2023 academic year using purposive sampling. The research
tools were science learning activities based on STEM education by using the engineering design process, the

form to measure the students’ problem-solving, the form to measure the students’ creativity, and the form

to measure the students’ scientific mind. The statistics used to analyze the data were mean (X), standard
deviation (SD), index of difficulty (p), index of discrimination (r), Reliability, and t-test (Dependent).

The study revealed these results:

1. After learning through the developed science learning activities based on STEM education by
using the engineering design process, the students’ problem-solving was at an average of 24.48, equalizing
76.5%, which was higher than the defined criterion of 75% and was statistically significant at 0.05 level.

2. After learning through the developed science learning activities based on STEM Education by
using engineering design process, the students’ creativity was at average of 4.17 at a high-quality level.

3. After learning through the developed science learning activities based on STEM education by
using engineering design process, the students’ scientific mind was at average of 4.02 at a high-quality level.
Keywords: Science Learning Activities to Create Innovation Based on STEM Education,

Engineering Design Process.

* Piboonbumpen Demonstration School, Faculty of education, Burapha University
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ABSTRACT

This research aims to develop an information system for managing goat meat data
and to study the satisfaction of using the information system for managing goat meat data of
the community enterprise group raising goat meat at Ko Kha District, Lampang Province. The
researcher used the SDLC (software development life cycle) software development method
to store information of information system website design and use display design techniques
in a responsive website manner that supports display on all devices. The population of the
study was 30 goat meat-raising community enterprise groups at Ko Kha District, Lampang Province.
The tool used was a questionnaire. The statistics used in the analysis included the mean and
standard deviation. The results of the study found that efficiency of the information system
for managing goat meat data of community enterprise groups and goat meat farmers in Ko Kha
District, Lampang Province are overall at a very good level with average score of 4.66. When
considering each aspect by ordering the average values from highest to lowest: function requirement
has an average of 4.83, data security (security) has an average of 4.71, ability to work according
to function has an average of 4.67, and ease of use has an average of 4.43, respectively.

Keywords: Development, Management Information Systems, Community Enterprises.
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System For Mest

Goat Data
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_I Admin

- Farm data
-Goat data

- Feeding data
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Ingldguuuuisnisesniuume fAsnndg 4

goatbreeding
GoatCode: int

GoatRecordDate: date
GoatFatherrklame: varchar(100}
SpeciesCode: smallint
DoctarMame: varchar(100)

goatgrowth
GoatCode: int
GoatRecordD ate: date

GoatWeight: double
GoatHeight: double

breeding
GoatCode: int
GoatRecordDate: date
CSoatWeight: double

Cue_Date: date

J\ GoatHeight: double

farm
gnat _
' FarmCode: smallint

? GoatCode: int FarmMhame: varchar{100}
FarmCode: smallint FarmlD: varchar{20}

GoatlD: varchar(15} FarmOwner: varchar(100}
GoatFatherlD: warchar(100) Username: varchar(20)

GoatiMotherlD: varchar(100}) Password: varchar(20}

GUEtCOmEin_Z date FarmRegisterDate: date
GoatGender: char(5}) FarmaAddress: varchar{100}

SpeciesCode: smallint FarmTelephone: varchar(20}
GoatBirthday: date FarmStatus: tinyint

GoatWeightStart: double
species
5] SpeciesCode: smallint

GoatComeOut: date
GoatStatus: char(g)

SpeciesMame: char(100)
SpeciesStatus: tinyint

goatvaccine
7 GoatCode: int
) GoatRecordDate: date
 waccineMame: char(150})

\

goattreatment

Y GoatCode: int

% GoatRecordDate: date
GoatSymptoms: varchar(400)
GoatTreatment: varchar(400})
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Fandadns Tunmsamegluseiuiinn (X=4.83) dlefinsandusedmlasidosddiuatedsnnun
lnies feil szuugudeyaiimnugniosnsufiiu (X=4.90), anuannsavesssutlumstindoya
(X=4.87), anuanansavesszuulunisusuussteya (X=4.83), Anuaunsatumsisentdauluszuy

Futaya (X=4.80) waranuansavasszutlunmsiiauetoya (X=4.77) auawiu A5 1

' 9 co A Y a oA
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15197 1 uansszaumuAauisiumsldnussuvasaumaiien1sianistoyawnsiile

AIUATINIUAINADINTT (Function Requirement)

ATUNTINIUAIUABINTS (Function Requirement) X ) 5EAUANNAALAY
1. mnuanansatumsisentdanulussuugiudeys 480 041 LN
2. Anwansnsavesszuulumsiiindoya 487  0.35 fAunn
3. AnNasavessyuulunsUTulTdaya 483  0.38 fAunn
4. pnuansavessyuulunsdauedeya 477 043 fAunn
5. syuugudeyainnugnaesns R 490 031 fAunn
59U 4.83  0.37 funn

AmouwuugeuaulanuAnmiuieiunsldnussuvasaumaiien1sinnisteyauneiile

Fruannsavinuldaumind (Function) vesngulamiayurudidewunside sunamea damia
duns Tunmsweglusedudiann (X=4.67) definsandusnesmilaeisosdwuanadsnnunlim
ffoy feil Anugniesvesszutlunmsiindoya (X=4.73), mrwgnioswesszutlumsuiulgeeya
(X=4.70), AugnfeveINsvinuszuulun s (X=4.67), Anugnaeavesszutlunisinuseny

Yostaya (X=4.63) wavanugniesasszutlunisinauetoya (X=4.60) AuaU AIR15199 2

AN5199 2 m’mﬁmLﬁuLﬁmﬁ’Uﬂwﬂﬁﬁmuizwmiaummﬁamﬁmmi%’a%auwzLﬁa

ANUANINNTOYINNULARILAUNA (Function)

frusnansaiauldanuntdi (Function) X SD STAUAUAALY
1. QNN syiaussuulunng 4.67 0.48 AN
2. angnaesvessrutlunsiauszinmuesdeya 4.63 0.49 AN
3. augnAesvesszuUlumsiindeya 4.73 0.45 AN
4. pnugnessvassruulunsuTuusteya 4.70 0.47 AN
5. avugnaesassruulunsiauetoya 4.60 0.50 AN
59 4.67 0.47 fann

AnoukuvaUauAMLAnTAIiuNIsIdusTUUETaumAiion1sIan1sToyauwneLile

AuANNIERENTIEIY (Usability) Yaenaudanniagusuiidesunzilo 8unewnizan 3aning1uis
Tunmsweglusgivfinn (X=4.43) denasandusedimlaesesduawnionnuniumies Al

AUl vassruulun gL (X =4.70), AnuazaIntunsiilssuu (X=4.67), anudielunissenly



NsasaneansasUna ¥ay3s (Online) U7 11 atufl 1 uns1AN-wIBY 2568

Sripatum Chonburi Interdisciplinary Journal (Online) Vol. 11(1), January-April 2025

53UV (X=4.30), Anuwid1eadlun150enwuUntIaelaanInsiy (X=4.27) Laraudnaueasdaniny

LAAIUUIDNN (X =4.23) MUAINU HIAN5197 3

13197 3 anuAaiufeTunIsidnussuuasaumaiionsinnsteyaunziile

AUAMNIEADNITITU (Usability)

fuAUdIRBNT5 149U (Usability) X SD sEAUANNAALAY
1. anudelunisBenlgseuy 4.30 0.47 A
2. anunzanluniseanuuuntnaelng NN 4.27 0.45 A
3, pudnaureenInuivaniuuIanIn 4.23 0.43 A
4. anuazaInlunslgssuu 4.67 0.48 AN
5. anutlgvesszuuluningiu 4.70 0.47 Aun
sauAad 4.43 0.50 f
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Aunssnwinnulaensdsvesioya (Security) veangsiamiayurugideswnsiile suneinia Janin
a1 lunmswweglusgavdunn (X=4.71) WeRnsanduneiulagdesduataisainuiniy

g U 1 U

milee M3aruAulildanumudnsdlildegignaes (X=4.87), nsnsiaaevansneuldanuvesyly
seuulusedung 9 (X=4.80), fszuusesiuteyannsaiuanusosnsirluldusslonils (X=4.80)
ANuUaaAiEveINsIfleys (X=4.70) uagnsivuaansmsiiildssuuiinanudasadelunis

19971 (X =4.40) 1ud1eu FIAN5199 4

15199 4 anuAaiufeiunIsidnussuuasaumaiionsinnsfeyaunziile

AunsinwanuUaenivesteya (Security)
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2. anuaensievesnsiintiateys 4.70 0.47 AN
3. msmuanlildnunudvsglildedisgnios 487  0.35 AN
4, mimaﬁlaauﬁmédaﬂﬁfj’mumaa;ﬂ%szuuiuizé’umq 9 4.80 0.41 fAun
5. ﬁs:ﬁuuiaQ%’UﬁTazﬂa'ﬁ'mqﬁwmuéfmms lUlduselonils 4.80 0.41 Fann
sauAadeY 4.71 0.45 Aun
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aAUTI8Na
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nM3dIan1stoya nsdifnundaiamigusunguidsunaie suneinizan Smradiun wut wans
fimnszuvasaummiiensiamsteyaunnie sruudind mannsalfnuldaiuuszureniunes
annsnamsdoudoyariudfounaile Wudeyaunede duiindeyaninaiauivln duiindeya
nsdntedu Tufindeyanisinm wastufindeyanisnauius annsogenuagusuauumsioly
yuald frunsUssduaufiselanisliszuvasaumeaionisiamsdeyaunaio lnoutsnsin
UsgAnsanvesszuveenifu 4 du wuidn ludunsmnuainudesnis (Function Requirement) &4
drounuvasunufirnufiselalusziuiunn TnglimufianelaluiFes ssuugudoyaiinnugnsos
Asuiu msifiadeya msusuussteya maBenldnuluszuugudeya uazmstihauedoyadianunsa
THauldasuazanmnsathluldlunsdndunuld Tusuaansayihauldaamiiii (Function) 39
drouuvuasunmdanuiisnelaluszdudunn Tnglimnufiawelaludes szuuiinrmgniesvedly
msUfulgeeya msdnussinmmesteya maviudeya maieuedeya Ssihissuululdauannsa
fiarwazmninnty lughueudedenisldau (Usability) %aﬁmauLL‘U‘Uﬁaumuﬁmmﬁqwdﬂuigﬁu
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AnuUaensisvastaya (Security) %qifmuLL“UUﬂaumuﬁmmﬁqwdﬁﬂuisﬁuﬁmﬂ Tnglwanuianela
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vouldszuuluseiusing 4 finvmasadevesnsdndstoya waznseuelildsunuanslals
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auiilanelalusziuinniign uazaenndesiumsinuves oflgns Tfinuen (2561, Wi 112-125) G4l
fiaunszuuiiietgliidmesdn fifsstuiindeyatansaudnidesesmulusuuuuooulatinudt nau

U 1 = = ! ﬂl v dg{ U a1 dl Idl 1 dl
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Aefuiuglinenuarliusesy lueiiuisinegadu Smiauassvdun wuin danufiaelase
mslfussuuasaunadeyaiuslinen uagliusziunnsnu Tnenmsuiiaindvoglussiud
meidsianansoasuléh YssBvsnimmesszuvasaunaiiionsinnisdeyaunsiioogly
sdufiinn annsndisliineasnaidsaungidoamsafiaglivsslovflumafununudeyaii
foyaunziilelfosazmnnnduasiimugndes Wussuuiianusannaseudeyausy Hinsdes
N13sAule NMsAaiadu N5UIEN155NYY NIRENUS mmm‘ﬁ'%@mmm@m q looghesinda

gnsies wazlalugannsauimsianmsteyaungiloliegadiuseAnsnmauing Ussaadnasld

UalauaLug

daiauauurlunisinan1sideluly

1. enslfmeluladivuasslunsfununsdeyaistuuneie wu ssuumumessnlula
szuuundlAn vieszuumudufilawiignesnuuusiiemsinuns e uazmnlldlalda
418 wagazaIn

2. rsfiunsidenlesssuvasaunaunziiotussuusy q Aldlurdu wu ssuudnnns
M3HER SEUUMIINNSA&IALA iesruumanann Wieliansnsautstuteyauazyiausuiuls

3. msiimsdavhgiielunisldalfudldanuly Weldamsaldnulifianaauagddauls
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ABSTRACT

This study aims to investigate the value of consumers' willingness to pay for beeswax wraps
among the population in Bangkok. The objectives are 1) to determine the willingness-to-pay value
for beeswax wraps 2) to explore consumers' perceptions of beeswax wraps and 3) to analyze factors
influencing consumers' willingness to pay for these products. The data were collected through
questionnaires from 354 respondents and analyzed using descriptive and inferential statistics.

The findings revealed that the average willingness-to-pay value for beeswax wraps was
145.16 baht per pack (each pack containing four pieces), with the highest willingness to pay recorded
at 250 baht per pack and the lowest at 100 baht per pack. Significant factors that were influencing
the willingness to pay included age, the highest level of education, occupation, and consumer perception.
Consumers who were older, more highly educated, and employed in stable occupations exhibited
higher willingness-to-pay values. The study also emphasized the importance of raising awareness
about the benefits of beeswax wraps (such as reusability, long lifespan, and eco-friendliness) in
enhancing consumers' willingness to pay.

Keywords: Beeswax Wraps, Willingness to Pay, Packaging, Environment, Perception.
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ABSTRACT

This research aims to study the production process, analyze the 7 wastes of the production process,
and improve the efficiency of the production layout. The study compares performance indicators, including
distance, period of time, and production quantity, before and after the improvement. The planning process for
improving the production layout employed the Line Balancing theory, which identified a standard production
time of 32 seconds per unit to serve as a benchmark for comparing time-related performance indicators.
Subsequently, Lean production principles were applied to analyze waste within the production process.
The analysis revealed that 22 out of 28 processes generated waste. The 5S Activity Principle was then used to
improve the workspace utilization from 124.02 square meters to 116.37 square meters. Additionally, the
Systematic Layout Planning (SLP) theory was utilized to optimize the production layout. Before the improvement,
the total distance was 123.40 meters, which was reduced to 45.34 meters, achieving a reduction of 36.74
percent. Similarly, the production time decreased from 98.57 minutes to 96.12 minutes, representing a 2.49
percent reduction. Furthermore, the production output increased from 727 units to 748 units per day.
Lastly, the improvement reduced waste processes by six steps within the production process.

Keywords: Systematic Layout Planning, 7 Wastes of Production Process, Line Balancing.
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ABSTRACT

This research aims to develop and evaluate the learning efficiency using game-based
learning techniques in the LSM205 Losgistics and Supply Chain Management course. The research
tools included a game-based learning design, tests, and a student satisfaction survey for the
course. The study was conducted with a sample of 351 students. The methodology involved
pre-tests, in-course assessments, and post-tests after implementing the game-based learning
technique. Data were then analyzed and summarized. The findings revealed that the game-
based learning technique developed by the researchers achieved an efficiency of 84.67/88.20,
surpassing the predetermined criterion of 80/80. The comparison between pre-test and post-test
scores using post-test analysis indicated a statistically significant improvement in students'
learning outcomes at the .05 level. To study the level of student satisfaction with learning
using game-based learning techniques, it can be concluded that game-based learning is an
effective and appropriate teaching method for teaching LSM205 Logistics and Supply Chain
Management because it helps learners to understand in-depth content easily and have more
motivation to learn significantly. Further studies should focus on developing game design
methods that are appropriate for the context of learning logistics and supply chain to further
enhance the efficiency of learning.

Keywords: Game-based Learning, Logistics and Supply Chain Management.
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ABSTRACT
This research on "A Model of Buying Decision-Making by Thai Consumers in the Age

of Multi-Channel Retailing aims to 1) develop a model of decision-making in buying by Thai
consumers in the age of multichannel retailing and 2) analyze the effects of factors on decision-
making in buying by Thai consumers in the retailing context. The research population consisted
of Thai internet users who used to buy goods from both store-based and internet-based retailers,
aligning with the objective of studying three generational cohorts: Baby Boomers, Generation X,
and Generation Y. The research instruments used to collect primary data were self-administered
questionnaires and structural equation modeling techniques, which were used to analyze the
data.

Keywords: Omnichannel Retailing, Buying Decision-Making, Retail Mix, Service Environment,

Thai Consumers.
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WALA SEM 398ALANNEaun Ul e

NAN132Y

HaYRIYaYALTINTTUUN

HANTTIATIZANEAD AN TUUNTUAINNT LA I UUARRYBIENOULUUABUAINNUT HROU
dalvigumene Sevay 56.7 0ngsenin 18-25 U Sevay 53.3 sediunsinu3ye1es Seuaz 55.8
onTwdudan/ dnfinw Sevar 493 warnelaseieusinit viiewiniu 5,000 U Seuaz 39.8 (AT

1)
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M13199 1 TeyadIuUARAYBIERBULUUABUNY

(n = 430)

AUD fowaz (%)
el
618 244 56.7
N 186 43.3
39U 430 100.0
21y
18-25 U (Younger Generation Y) 229 53.3
26-35 U (Older Generation Y) 111 25.8
36-49 U (Generation X) 61 14.2
50-59 U (Baby Boomers) 29 6.7
394 430 100.0
SZAUNTSANEN
anIUSeyayn3 158 36.7
USeyans 240 55.8
ETRTRINY 29 6.7
UIgyeyLen 3 8
39U 430 100.0
1IN
1dn/ tnfne 212 49.3
11519115/ WINUSY 50 11.6
winuLenNvUY 110 25.6
53Ry A1 52 12.1
ot/ WU 6 1.4
39U 430 100.0
s1elddaihou
Andvsewiniu 5,000 UM 171 39.8
5,001-10,000 um 97 22.6
10,001-25,000 um 62 14.4
25,001-35,000 um 57 13.3
35,001-45,000 U 18 4.2
11nN71 45,000 U 25 5.7
394 430 100.0
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Snquazasdnmaite 4o 1 Ao ileianlianisinaulatoduiluiudvesiuilnanulne
lugansAUanraegess
mnisanAadAvaInUiumuaenndewedunanul lunainuaenasesiuteya
FalsednulaeRansanandeilSaamaenad ool laun fn 2/ df=1.122, GFI=.933, AGFI=.956,
CFI=.921, NFI=.974 uag RMSEA=.021 wuin adailineuaenadesedluinaynekiunasifioeusy
asulfd lmaitimundunasaadosfudeyaiBesydng
vidsnUiulaadififuususs 8 § auiiruaenndeud InhmaFeuiieulumaiufUan

= J =]

wuuTintndutazlunadumuanymdumesiinii fanuwsnssiuegslsineusyananawenoanity
2 lawa Ao 1) Tuwas umuanuuuintn S unisuwls 6 f waz 2) luwasuaiuanniedumesiin
NAWUT 6 /7 efnwinlunarsaeuuulsiidnuaregls dnareuszaunsalgndn AuAigna

195y Aaunmanuduiug uaznisdndulavesfuslnawilouw visedneiusgidls

4 v = IS v v
FUAIUANLUUHRUNSY

daudszaunisauan
2
y v,
FNMNLINADY

Uszaunisal

ANATIATY

AN TNAUTUWUS

2 2
4 =57.224,Z /df=1.122, GFI=.933, AGFI=.956, CFI=.921, NFI=.974, RMSEA=.021

nsandula

% p<.001, ** p<.01, * p<.05

A7 2 dunedvsnalsanvaveddunasiumuiniuuiintniu (uea 1)

o w

R — Mg duBvinanidudAynieana

dl v v ! % a Q‘ ¥ ¥ dl L3 U d‘ Yo
amd 2 lilduansenduuszansiduneannanmwindenluiuszaunisaliazauenlasy
WieaudauveIgunm
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v v a a §
FIUANUANNIDUNDILUA

drudszaunisanuan

v ‘e"?ﬁ. 322"
dnnuIndou
AMNINANINTUNUS
2

2
X~ 561204 X /df=1.122, GFI=.933, AGFI=.956, CFI=.921, NFI=.974, RMSEA=.021
¥ p<.001, ** p<.01, * p<.05

Jszaunnsal

1Al v
AuALATY

nsanaula

<

A9 3 dunednsnadanvgaddunasiuimuinnadumeside (uea 2)
U —> N8RS duBvznandvudAynieana
AWM 2 Uazn1nd 3 uansAduusednSidunisediunaiiuaaniuuiviiiiu Guea 1)
waglnaiuidnmedumneside (uea 2) Inevimsuszananadayauasnaaauns 2 luea g

fianuaeaadediutoyalieusedng (Model Fit) amunaiiiandlunisian 2

AN519% 2 NANISNAFOUAINUADNAABIVDY 2 LA

Model ZZ df P GFl AGFI CFI NFl RMSEA AIC

Model 1 59.216 40 .033 976 946 .982 .955 .042 129.261
Model 2 72.015 a4 .005 971 .942 .959 920 035 136.087

A9 2 Qaiea 1) waznnd 3 Quea 2) wanardnsnaseninedinusnuauufgiunie
AnduUsEANSIdUNNg (Standardized Path Coefficients) Tngfiansau1annal t-value YDIAaELAUNI

MNANNRFIUNI ANLduTuseglTudAyN19EdA mne t-value 11NNTT 1.96 AUANTIAN 3
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AN 3 AnduUSEANSIEUNTY (Path Coefficients) Ua9luwma 1 wagluina 2

Model 1 Model 2 p-value
Paths t-value
Coef. SE Coeff. SE (two-tailed)
H1: SMIX = CE .518** 074 3.455 .042
H2: SMIX = CV B646F*F .085 2.365 .017
H3: SMIX = RQ A421%* .020 3552 .037
H4: SENV — CE 613%* 011 3.223 011
H5: SENV — CV L1 2%%% .045 2.220 .025
H6: SENV = RQ NN .104 2.201 .015
H7: IMIX = CE 331%* .145 4.112 011
H8: IMIX = CV 362%%* 211 2.031 .041
H9: IMIX = RQ 214%% 130 4.121 .035
H10: IENV = CE 115 120 .001 522
H11: [ENV = CV 114 .145 .021 323
H12: IENV = RQ AT 114 2.011 .001
H13: CE = CDM 521%* 322 332%% 214 2.220 .021
H14: CV = CDM .624%* 412 322%% .021 1.224 .020
H15: RQ = CDM .622%* 411 .225*% 301 3.102 .004

NUBLNR: ¥ p<.001; ** p<.01; * p<.05, Coef.=standardized path coefficient, SE=standard error

FaguszasAn1sade da 2 Ae iloTiaTgitadadeidsmanismsaznsdousiolinna ns
deonsualugeanmnaiavesusiaanulneg

miAdviaueaunigily 15 aunfigiu Tnensvedeuausdgildnisiarsand tvalues
y0sduUsEANSLEUN (Standardized Path Coefficients) n1sUszanaA i siwmeslulinaauns
Tassafrauanddiifiunananse wagduussansiddedfynisadfnansanuduiufiiaanasos

MU AN5199 4 LAAINANITNAFBUBNENANINTY NP0 LagNaTINTeIILUsvasam LUy
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M5 4 HanTATIsdvisnaveslinanisindulavesiuilnalngluatedesms

v (R%)
SMIX — SENV IMIX IENV CE QY RQ CDM

CE DE 518 613**  331%* 115 000  .000  .000  .000  .815
IE A15%  211% 000 000  .000  .000  .000  .000
TE 633 goaqxx 331 115 000  .000  .000  .000

Y, DE B46%* 412%% 362%* 145 000  .000  .000  .000  .837

DV  Effects

IE 133%* .000 .000 .000 .000 .000 .000 .000
TE JT9**412%% 362% .145 .000 .000 .000 .000
RQ DE A21 4rreee 214% 171%* .000 .000 .000 .000 .753
IE .000 221 .000 .000 .000 .000 .000 .000
TE L4217 692%  214%  171**  .000 .000 .000 .000
CDM DE .000 .000 .000 000 .521*%) .624**  .622**,  .000 .845
332%% 322%%  225%
IE .000 .000 .000 .000 .000 .000 .000 .000
TE .000 .000 .000 000 .521*%) .624**  .662**,  .000

332%% 322%%  225%
MNYWA: ATINANARNARDIUDIINA:=58.884, df=1.144, GFI=.973, AGFI=.946, CFI=.998, NFI=.984, RMSEA=.019;

SMIX=g1uUsraun1sAUANLUUIVTNS 1Y, SENV=8ATNLIN8 0NUUINTNS1Y, IMIX=d1uuseaunsauan
dumneiie, IENV=anmwindeunsdumneside, CE=Uszaunisalgnin, CV=aAumiignilasy, RQ=
AANANUFTLS, COM=m3sndulavesuslan, DE=direct effect, IE=indirect effect, TE=total effect,

IV=independent variables, DV=dependent variables

ANTNHIAABULUUTMENE Y, IMIX=druUszaunisauannieduwasiin, IENV=aa1nuindew
neBumesiie, CE=Uszaunsalgndn, CV=AuafignAnldsu, RQ=AuNMANNENTUS, CDM=n13
andulaves]uilam, DE=Direct Effect, IE=Indirect Effect, TE=Total Effect, IV=Independent Variables,
DV=Dependent Variables

A a Y a £ v @ o a Y a

dafasanuenAdulssavsidunidlaeruseninsiudsiulunanisdndulavesuslaalng
Tuswaanuuurametame Ingiansananzrnndvisnavesnuduiusnuin Bvsnavesiuulsive

safulsnudulumuaunigiuimausld wazhidulumuauniigiu 2 4o feo anufgiude 10 uay 11

HuN3TuTRInUAINITANIYRUdRYinse1BTansive (TC) MIansngui 2




192

NsasanmansasUna ¥ays (Online) U9 11 atudl 1 uns1AN-Uw18Y 2568

Sripatum Chonburi Interdisciplinary Journal (Online) Vol. 11(1), January-April 2025

o
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M13199 5 agUNaNIINAFRUANNATIUNMTITuMUaNNAgIY 15 o

FUNAFIY gauiu  Ujias

HL: dhulszaunisAUdnuessumuanuuuiininiiu dmereUszaumsalgndn v/

H2: dulsvaunsdUanvesiuduanuuuiinini deadenuefigninlisy v/

H3: dudszaun1sAuanvasiumuanuuuininiiu dawadonnnin v
ANAEUTUS

Ha: annwinaeuvessumMUanuuuiniiu dwadeUszaunisalgnan

H5: anmwIndeNvesiudUanuuuImthiy dewasionnenfigninlasy

H6: annwIngeuvaes A UaNKUUEININS U derasonuNINANNFIRUS

SN X

H7: drulszaunisaiuanuaadumuanmedumasidn dwanaUsyaunisal

ane
Y

<

He: dudszaumsmuanvesiududnmedumesiin duwasenmaniigndn
195y

HY: dhulsyaunisiuanvasiuiUanniBumesidn dwasdonmunin v
ANAEUTUS

H10: an1nwindenvesiuainnadumesiils dwareUszaunisalgnen v

H11: anwedesvesiufUdnmdumesidn dwmadenumignanlssu v

H12: anmindeuvesdudanmedumesiile dwansruninauduius

H13: Ussaunisalgndn dawasien1sandulavesgnn

H14: AauAignAlasu danasiensdnaulavesgnan

AN NN

H15: asAnANNENITUS dwadeanisandulavesgnd

ATeiliinguszasdniide 2 9o Seagunamaideld ddl
UszasAn193de e 1 iloffmunlunanisdndulafnfuiudvosiuslnanulne
lugAn1sAUanraneYeamIe #an1533enudn luwmaiuavaniuuintiniu waslunasuauan
madumedidnianuasnadesiudoyaidszdndisaedng
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nsAUAndenan1ansaioUsraun1sal waAuANLATY Ussaunisaliazdarandauniulugenis

v a

AndulanuAlasy waraun nANUduiusdman1answianisindulavesgna diuaninwingen

daHan1InTIWRUNINAINENITLS usilidinaninswisenisdousdeuszaunisal wazamuANlasY

aAUs8Na
° Aav Y = o a A U a v Y a Y A
A101UN15338 48 1 Ae Tumanisdnaulafeadvdudvesiusinanulne Tuganisiuan
A8YRINNNaNwUraedls
a '3 1 % 13 a a v v [ % 12 a a f <
NANTSIATIEINUIN Taaas1uAUaNwUUINTN1ukazlanas 1 uAUAN N1 LB SIIN
WANFE19AU TAES IUANUANLUULNTNS LTI UUSEaNNITAUAN AT ENINLIARUNISUSNSTANARND
Uszaunisalgndn auafigndilisunazamuninmuduiug drlunaiiuduanmdunesiiad
duUszaun1sAUan dwasdeUsraunisalgna AudgnAlasularnanANNENTUSTIEnad e
AUIATEDU (Liao, Hu & Lu, 2024, pp. 341-356; Liu & Liu, 2024, pp. 125-145) kataduanintingd oy
danasanm nANNENTLSVINIY ldwadeUszaumsalgndn uazAuAignAlasu Jaldaenades

FusmAdedu (Silva, Silva & Dias, 2024, pp. 62-88; Yang & Hu, 2024, pp. 404-424) razdumnsnzin

Auslnadvgderationnsgedunng 9 luswivanniniswibilasuussaunsel aaurilasu

nazAanMANduTusTdsasonsindulagounnninnistiedumainduduanmedumeside
A1UN1533e Fo 2 Ao Yadeladwmanimsuasndeuselunanisandulaneaiudun
vosgusinanulnglugansAuanuatetemig

NANISIFENUIN Jmas uAUAnwuUininSuildudssauniseuandananaUssaunisal
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Y 9

HIUUSEAUNTLaEAMAITLASY aNNWINaaun15UINISVRIiUAUaNKUUITS Wdman19nsesie
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(2024, pp. 341-354); Liu and Liu (2024, pp. 125-145) wag Silva, Silva and Dias (2024, pp. 62-88)
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ABSTRACT

This research aims to create an assessment form of creative thinking for innovation in
the hospitality industry of bachelor students in Chonburi and check the quality of this assessment
form. The development of this assessment was based on the Six Thinking Hats theory. The quality
of this assessment was checked in four dimensions, including content validity from 3 experts,
reliability, discriminatory power and construct validity by confirmatory factor analysis. In the
method of the construct validity checking, data were collected from 400 samples of
undergraduate students studying in the hospitality industry in Chonburi, using a multi-stage
sampling method. The structural equation model (SEM) was used for confirmatory factor analysis.

Research results showed that:

1. The assessment form of creative thinking for innovation in the hospitality industry of
bachelor students in Chonburi consists of the Likert scale 5-point opinion questions, with a
total of 6 topics and three questions per topic.

2. This assessment form was verified in terms of content validity, reliability and
discriminatory power. The overall content validity of the S-CVI was 0.93. The coefficient Cronbach’s
alpha was 0.89 and the average of discriminant power was 0.53. The results of construct validity
examined by confirmatory factor analysis were consistent with empirical data.

Keywords: Creative Thinking, Innovation, Bachelor Students, Assessment.
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