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Abstract

This study aimed to develop an English course for students with ADHD with the help of
assistive technologies in Chiang Mai Rajabhat University Demonstration School. The course was
designed based on a needs analysis and relying on other relevant and pertinent literatures. The
objectives of the study were to identify the components of an English course, and to evaluate its
effectiveness in enhancing learners’ English reading comprehension, creativity and self-efficacy.
The two main phases in this study were the course development itself and the assessment of the
course’s effectiveness. For the development phase, a needs analysis was conducted, and relevant
literatures were reviewed, analyzed and synthesized. The instruments for the needs analysis
consisted of a documentary study along with semi-structured interviews with students with ADHD
at Chiang Mai Rajabhat University Demonstration School. These interviews were also extended to
the students’ parents and their teachers. The main study was then conducted with 5 ADHD students
in fourth and fifth grades, who studied at Chiang Mai Rajabhat University Demonstration School.
Both quantitative and qualitative data were collected for the course evaluation. Instruments for the
quantitative analysis were an English reading comprehension test, a visualized composition task
along with a student self-efficacy questionnaire. Furthermore, the instruments for the qualitative
analysis consisted of a teacher’s fieldnote. The quantitative data were then analyzed for means of
descriptive statistics and paired-sample t-test using SPSS, while the qualitative data were analyzed
through content analysis using the HyperRESEARCH computer program. The results of the study
revealed that the course contents, consisting of interactive storytelling through audio-visual

applications and a task-based language learning tool with fun drawing applications, proved to be
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effective in enhancing the English skills of this group of students. It is noteworthy that some key
features of behavioral interventions and physical learning environment were also applied in the
process of this research. The results indicated that learners’ English reading comprehension
significantly improved, and that the learners’ scored higher in creativity with their visualized
composition tasks. Moreover, the learners’ self-efficacy appeared to have improved when compared
with the average. The outcomes of this study suggest that this course was indeed effective in terms
of serving the needs of the students with ADHD at Chiang Mai Rajabhat University Demonstration
School. The guidelines and recommendations in this research may prove to be effective and ought

to be considered to assist ADHD students, their parents and respective teachers in similar context.

Keywords: Students with ADHD, Creativity, Self-efficacy

1. Introduction

Today, the world population is challenged by various factors including those
changes caused by socio-economic and environmental conditions along with increased
level of toxic elements that the occupants of this planet absorb, encounter or ingest on
a daily basis, which in turn impact both their physical conditions and mental health.
Obviously, these health-related issues effect all aspects of people’s lives in a
fundamental and often in an adverse manner. Furthermore, there is a long list of
diseases and disorders that are caused by these natural or unnatural factors. A particular
disorder, which is the focus of this research, is ADHD or Hyperactive Attention-Deficit
Hyperactivity Disorder. This study concentrates on ADHD in education and its
negative impact on students’ learning capabilities. ADHD is a deficiency in the
functioning of the brain that results in a number of symptoms (Levy et al., 1997). These
symptoms lead to behavioral abnormalities in terms of lacking concentration and
organized thoughts, and as well contribute to the absence of patience. Students with
ADHD cannot truly focus on anything for a long time and lose control, showing signs
of distraction and unusual behavior. They are unable to study, and distract their

classmates by expressing themselves in inappropriate ways. According to Forness and
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Kavale (2001), students’ academic success is often dependent on their ability to attend
to tasks and to classroom’s expectations following their teacher’s instructions with
minimal distraction. Such requirement enables them to obtain necessary information,
complete assignments and to participate in classroom activities, which in turn enhance

their learning achievements.

Currently, the prevalence of ADHD patients in Thailand is relatively small,
however, this is likely to surge with the increasing number of ADHD patients in years
to come. The Department of ‘Mental Health Promotion’ of the Ministry of Public
Health had stated that Thai students suffer from ADHD at a rate of 8.1% or an estimated
1 million students (Ministry of Public Health, 2013). The symptoms of this disorder are
worrisome and will affect the future of Thai children. However, there is a misperception
or lack of knowledge amongst both teachers and parents pertaining to this issue. They
still do not realize the significance of this disorder and do not fully understand its
implications. They often perceive that the symptoms are caused by stubbornness or
disobedience, which could likely be due to lack of attention and warmth in the family.
The general belief is that these adverse reactions gradually diminish and finally
disappear as students mature over time (Visanuyothin et al, 2013). Because of these
misperceptions and insufficient knowledge about ADHD, teachers, families and friends
often perceive learners with ADHD symptoms to be a source of social problems and
often react to them negatively, which results in great suffering and depression in this
group of learners and in leading unhappy lives now and in the future. Moreover, this
may lead to more aggressive behavior and the tendency to hurt others, and in some

cases, it may result in drug abuse to relieve the suffering.

In general, the practice of care to assist patients with such symptoms includes

counseling to adjust their lifestyle and to prescribe medication in case of those with
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more severe symptoms. The counseling method does not seem to be effective as asking
patients to adjust and exhibit normal behavior is rather unproductive and may further
aggravate the situation as patients are often unable to control the symptoms of their
disorder. Students with ADHD are often recognized once in school, where their
symptoms become more apparent and often result in failing grades. Having said this,
30-40% of ADHD students’ unwanted symptoms disappear when they reach adulthood,
and they may be able to stop taking medications to remedy the signs of this disorder.
(Barkley,1997). It is fair to state that entering school may be a turning point for ADHD
students, where their symptoms become apparent. If students with ADHD are not
treated in an empathetic and supportive environment, which caters their learning styles
and preferences, they will greatly suffer and their learning achievements and self-
efficacy will ultimately suffer. Moreover, if teachers do not understand the symptoms
of this particular disorder, students may repeatedly accept the blame for their behavior
in front of classmates. As such, teachers and educators should realize the severity of
the problem and its significance in order to implement appropriate methods of teaching

to facilitate the learning of ADHD learners and to improve the quality of their lives.

Many ADHD students fail in school. This may be attributed to unsuitable
teaching methods, learning activities and environment. It is important to note that the
instructional system in most schools has been designed for regular students, and they
are not prepared to meet the learning needs of ADHD students. ADHD students are
often placed in the same classroom with regular students and experience the same
methods of teaching (Trankasombat, 2541). By becoming exposed to unsuitable
environments and to stressful and unproductive teaching methods, students with ADHD
may develop even more aggressive behavior and low self-esteem, which may further
result in undesirable outcomes associated with long-term societal issues. Thus, schools

and teachers can play a key role in identifying and supporting students with ADHD. To
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fulfill this important premise, it is imperative for teachers to have a deep understanding
and explicit knowledge of ADHD so to effectively participate in the process of teaching

and learning, and to be an integral part in educating and treating children with ADHD.

The World Health Organization (WHO) is concerned about misconceptions
and unawareness surrounding ADHD. Unless ADHD students are treated and educated
properly, they may display a higher risk of experiencing behavioral and educational
difficulties in school. Furthermore, this may have a negative impact on their educational
performances, which will frequently persist in the future and may adversely impact
their adulthood. The challenge is thus to develop the potentiality in ADHD students
over the long run with the help of well-designed and appropriate educational programs.
This includes managing the classroom in accordance with the learning styles and needs
of ADHD students, which will help affected students to experience productive and
successful learning. Although ADHD symptoms can cause severe impairments, many
learners with ADHD can concentrate on new things that meet their interests (Jenson,
2000). Provided that students learn through creative multimedia and digital tools
(Parker, 2000; Appelbaum, & US Department of Education; 2008) in a suitable learning
environment, they may be able to learn effectively, and such learning environment may
enhance their creativity and quality of life. Students with ADHD have a short attention
span and are easily distracted, and deficits in their work have been found to be closely
associated both with low academic achievements and memorization, which are
common amongst ADHD students with attention problems and they are typical factors
in children with ADHD (Gathercole et al., 2008). According to the U.S. Department of
Education (2008), assistive technology can be a helpful tool for both adults and children
with ADHD, whether those symptoms include inattentiveness, hyperactivity or
impulsive behavior, or a combination of both (inattentive hyperactive ADHD). In its

simplest form, assistive technology for ADHD refers to any technology (software,
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hardware or devices) that can be used to assist an individual with ADHD to perform

tasks that are generally difficult to initiate, complete or even remember to pursue.

These technologies attempt to coordinate tasks into instructive practices so to
encourage learning for students of all capacities. As more specialized features are being
offered, students with disability are increasingly able to interact with their classroom,
and teachers are increasingly able to make use of the content for varying students based
on their needs or preferences. Moreover, new technologies use various educational
applications that are specifically designed for students with disabilities. These tools
emerge on a regular basis and are developed by researchers, curriculum developers,
teachers, parents and even by students themselves. These emerging educational
applications have become effective options and are increasingly utilized in instructional
systems (Schiller,1996). Devices and applications, when used properly, may help
combat issues relating to lack of focus and may assist ADHD students to stay engaged
with their work. Furthermore, younger students with ADHD may benefit from tools
that teach fundamental skills. Examples of digital apps that have been recognized and
received high ratings include: “Starfall, Cool Math, ABC Mouse, Brain Pop and Fun
Brain”. Older students may benefit from applications that support study skills. Some
good examples include: “The Chemical Touch, World Atlas, Graphing Calculator and
AccelaStudy” for foreign language study. These digital tools can help students to stay
on task, improve focus by reminding them to turn in their work and by creating a higher
level of productivity (Namahoe, 2016). With a convenient access to the Internet and
through self-access, it is definitely beneficial for younger generation of learners to make
use of their learning preferences and to take advantage of vast online resources to foster

18t century skills so that they can live

their success in learning and to gain necessary 2
and work happily in the future. In order to realize and understand the diversity of

generational perspectives, preferences and outlooks should be considered to help
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activate effective learning experiences and to bring about more meaningful and
productive learning processes. As a result of the constant and tools offered by digital
and mobile technologies, today’s students are self-educators and online information
experts. This important aspect of learning and the value that assistive technologies
could offer students with ADHD were therefore used as a foundation for this research.
This study focused on designing and building a platform for ADHD students to improve
their English skills with the help of assistive technologies to meet the specific needs of
this particular group of students, and to investigate its effectiveness on students’

learning achievements, creativity and self-efficacy.

2. Methodology

The present study has two main objectives: 1) to develop an English course
using assistive technologies for ADHD students at Chiang Mai Rajabhat University
Demonstration School, which relied on relevant literatures and a needs analysis for its
design; and 2) to evaluate the effectiveness of the course by investigating the learning
achievements of the students, their creativity and self-efficacy. The students in the
needs analysis were 5 ADHD students in primary school along with their parents and 3
respective teachers. The main study started at the end of the second semester of 2018
academic year. The total number hours were 36, which were spread over 2 consecutive
weeks. As mentioned earlier, there were two main parts in this study: the course
development and implementation, and the course evaluation.

2.1 Course development

In order to develop this particular course, pertinent and relevant literatures
were investigated and reviewed. A needs analysis was then conducted and
subsequently, the course was developed based on the information obtained from the

two aforementioned sources. The details are described below:
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2.1.1 Needs analysis

A needs analysis was conducted to obtain information about the needs
of the students to better understand their learning styles and preferences and in order to
design appropriate academic instructional practices and activities. Furthermore,
concepts in behavioral interventions and physical learning environment were also
considered in the process. The instruments used for these purposes were a documentary
study and semi-structured interviews.

1. The documentary study was done to investigate relevant information
relating to the subject matter, including: common ADHD learning styles and
preferences, key competencies, appropriate teaching materials and teaching support; as
well as concepts in behavioral interventions, physical learning environment, and
various academic instructional practices and activities.

2. Semi-structured interviews were conducted with 5 primary-level
ADHD students who attended the course with their parents, along with 3 respective
teachers who taught the students on site during the time this study was conducted. The
semi-structure interviews were done to investigate the students’ learning styles and
preferences and to design appropriate learning materials together with relevant
academic instructional practices and activities.

2.1.2 Course development
An English course was ultimately developed, which used assistive
technology as a tool for learning. Furthermore, task-based language learning was the
underlying principle in designing this teaching method. It is noteworthy that the content
of the lessons and the course materials and activities as well as the assessment’s
components were all designed mainly based on the needs analysis.
The developed course and all the instruments were validated by three

experts in the field. Subsequently, a pedagogical task was piloted for 12 hours over
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three consecutive days with 1 other ADHD student, who was in the same grade (Grade
5) but not among the 5 students in the main study. The course was then adjusted to
reflect the experts’ comments and suggestions after the pilot study.

2.2 Course implementation and evaluation

The course was then implemented with 5 ADHD students in fourth and fifth
grades for 36 hours over 2 weeks. To evaluate the effectiveness of the developed course,
both qualitatively and quantitatively, a number of instruments were used so to
investigate the students’ learning improvement, creativity and self-efficacy. The
instruments used in the process and their timing are summarized below:

1. An English reading comprehension test was administered before and after
the course implementation to quantitatively evaluate the students’ learning
improvement.

2. The students’ visualized composition tasks were used to assess the students’
creativity using ‘creativity rubrics’.

3. The students’ self-efficacy questionnaire and the teachers’ fieldnotes were

used to evaluate the students’ self-efficacy.

3. Results
3.1 Course development
3.1.1 Mapping of the result of the findings of the need analysis, to find
course components
The results of needs analysis were mapped to obtain the components to

be incorporated into the developed course as shown in the Table 1 below.
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Tablel: The course components drawn from mapping results of the findings of

the needs analysis.

The English for ADHD students using a task-based approach
The course content (From needs analysis)

Content

Short reading story

Teaching and learning activities (From needs analysis)

Materials

Audio-visual applications with interactive storytelling
inputs

Interactive media, video

Mobile applications: iPad, smart phone

Application of Atlas Mission, Matilda, and Four Season,
Sand Draw, My Story

Learning activities -

Reading comprehension Easy task-based learning, Writing
and drawing task

Behavioral interventions -

Provide opportunities to take breaks, physical exercise and
movement and get refreshed

Breaks between study sessions

Carefully structure

Physical learning -
environment -

Reduce class noise and distraction

Allocate enough space for students to move about or sort
through resources

Provide adequate learning facilities and time needed by an
individual

Provide a quiet room

Evaluation practice -

Pre-test and post-test
Questionnaire
Observation

Interview

3.1.2 The final product of an English course

The final product in this study was an English course, which used

assistive technology and other components as outlined below:

1. Course content

The content of the course consisted of 3 interactive storytelling using

audio-visual applications,

namely: “Matilda In Australia by Atlas Mission

I
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Application”, “If I could touch the sky by StarfallFun To Read Application”, and “Four
Seasons by Four Seasons Application”, which met the requirements obtained from the
needs analysis. The stories presented general content and stories that were aligned with
school children’s interests. The selected stories were sequenced according to their
complexity in a spiral manner.
2. Teaching and learning activities
2.1 Materials for the course
The materials for this course were ‘input-providing’ materials

which contain special characteristics to enable learners to notice the language and
interact with the story’s content. These materials were comprehensible and meaningful
to learners, and they presented an interactive storytelling in their specific context and
were expected to activate the learners’ language curiosity.

2.2 Teaching methodology

The underlying methodology used for this course was task-

based language learning. The framework for the task-based lessons covered pre-task,
task cycle and the language focus. At the pre-task stage, the very first phase, students
were explicitly introduced to the vocabulary and language that they might use in the
interactive storytelling portion of the application. In the task-cycle stage, students
performed similar visualized composition tasks using provided applications such as
SandDraw, My Story and Puppet Wshop. Finally, in the language focus stage, the
teacher explained the problematic features of the language to the learners.

2.3 Students’ evaluation

The evaluation part of the course focused on the learners’
reading comprehension test. Moreover, the students’ visualized composition tasks were

used to assess students’ creativity, whereas the students’ self-efficacy was evaluated by

a questionnaire and the teachers’ fieldnotes.
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3.2 Course evaluation
3.2.1 Students’ learning achievements
The result of the #-fest was ~11.000” which indicates that the students
in the study had higher scores in their English reading comprehension post-test at a
significant level (p <.05). In addition, the t-value of each scale from the paired-sample
t-test indicates that the students’ post-test scores in English reading comprehension, on
average, were significantly higher than their pre-test scores (p < 0.05).
3.2.2 Students’ creativity
The #-test result of *-4.427" indicates that the students in the study had
higher scores in creativity during their visualized composition task performances at a
significant level (p < .05). The t-value of each scale from the paired-sample t-test
indicates that the students’ post-test scores in creativity for their visualized composition
task performances, on average, were significantly higher than their pre-test scores
(p <0.05).
3.2.3 Students’ self-efficacy
The results from the analysis of the students’ self-efficacy
questionnaires indicates that the students showed an average self-efficacy level of 3.98,
which is higher than the average value (>2.80/4.0), respectively. The t-value of ‘9.888’
from the one-sample t-test indicates that the value (3.98) obtained from the
questionnaire, on average, was significantly higher than the determined average value
(>2.80/ 4.0). In addition, the results of the students’ self-efficacy analysis from the
teachers’ fieldnotes indicates that all the students gradually showed higher self-efficacy
during the study sessions after the first week of the study. Hence, all these results
indicate significant improvement in the students’ English reading comprehension,

creativity and self-efficacy, thereby demonstrating the effectiveness of the course.
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4. Discussion

The present study demonstrated how an English course with assistive
technologies can be developed based on literature review and a needs analysis. Some
distinguishing features of the study which have contributed to the course development
and to the students’ improvement with their English reading comprehension, creativity
and self-efficacy are discussed below:

1. The audio-visual interactive storytelling using mobile and visualized
composition applications were suitable for this new course. This English course with
assistive technology was developed based on the literature review and the needs
analysis. The underpinning theories and principles of input and task-based approach
together with the needs analysis were incorporated to construct the course framework
yielding the relevant and effective course components. The course was designed for a
particular group of ADHD students in Chiang Mai Demonstration School, whose
English proficiency level was low. As stated earlier, this group of students found
themselves in a difficult position and in an environment unprepared to deal with ADHD
students. Therefore, this course was designed as a way to truly foster the English
reading comprehension, creativity and self- efficacy of the learners. The course
components were carefully selected and designed based on the underpinning theories
and the needs analysis. The researcher carefully selected the input and the materials
used in the course with meaningful interactive storytelling using mobile applications.
These inputs provided the students a greater exposure to the English language and to
the content that was aligned with the students’ abilities and English competency levels.
Authentic materials used in this study were carefully selected and a course was
developed based on effective comprehensible inputs to stimulate the recipients’ skills.
These input-providing materials were carefully selected and adjusted to fit the students’
level of proficiency and their needs to serve the goals of learning. The course content

and activities in this course were graded according to the complexity of the stories and
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were designed as such to motivate the learners as much as possible. Furthermore,
individual activities and tasks reinforced each other and were developed as such to
enhance the students’ learning achievements in a spiral manner. Moreover, the tasks in
this course were both input-based and output-based. The students were exposed to the
inputs with audio-visual interactive storytelling and did consciousness raising
activities, which activated their consciousness about the language (including
vocabulary and pronunciation). Such tasks were effective both for the purpose of
practicing reading and listening comprehension, and as a means for presenting new
linguistic materials to the students (Ellis, 2003). The students then completed the closed
tasks with similar topics and made use of both their own resources and the materials
they had been exposed to. The consciousness-raising activities also included corrective
feedback.

2. There was a discrepancy between the information obtained from the
literature review and the target group of ADHD students’ learning styles and
preferences.

a) ADHD students with individual interests and preferences may not
conform to the needs of the group’s work. The impact of language learning applications
can be different for each learner. According to the teachers’ fieldnotes, it could be
observed that each student focused on their own areas of interest and on particular
learning materials and applications. For example, a girl in this study loved animals so
she mainly focused on animals and flowers in her visualized composition task, while
another boy concentrated on his favorite strange and frightening creatures that he had
been visually exposed to. According to the differences in preferences, each individual
student spent most their time on his or her assigned tasks rather than choosing to work
in a group.

b)  According to the literature review, ADHD students must be provided

opportunities to take breaks, have physical exercises and movements, and to get
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refreshed. Thus, sufficient breaks between study sessions should be provided.
However, the students in this study did not seem to be interested in breaks between
sessions, and they spent their time enjoying the media provided in the applications to
finish their tasks. The behavior of two particular students confirmed this hypothesis.
They refused to take any breaks and worked through their tasks using their preferred
media attached to the applications.

3. ADHD students may need longer time to finish their assigned tasks. The
ADHD students in this study seemed to prefer learning with interactive applications.
They showed interest in exploring the distinguishing items and features available in the
application. Accordingly, they spent more time to finish their visualized composition
tasks and did not want to leave until they finished their work.

4. The ADHD students in this study expressed themselves in a violent and
unpleasant manner. This could be observed from the students’ drawing task
performances. Three out of five students demonstrated this unusual and violent
behavior. Two students drew people with sharp weapons in a fighting scene; one
character was drawn with cuts and scratches on the body. There was even a person
depicted who was committing suicide pointing a weapon to himself. The other drawing
contained pictures of a schoolgirl and a boy in search of a magic artifact to protect
people from dangerous creatures. Also, some of the visualized compositions contained
a scene expressing feelings and perception towards unpleasant environments.
According to the teachers’ fieldnotes, all students loved violent stories and often
produced curse words at each other. The situation suggested the influence of
undesirable circumstances that they might have faced in or out of the school
environment.

5. Kind support and showing intimacy towards the teacher contributed to
ADHD students’ self-efficacy. The ADHD students in this study had critical low self-

efficacy. Based on the teacher’s fieldnotes, during the first week, most of the students
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hardly made eye contact or interacted with their teachers. They stated that they were
forced to join the class and actually did not want to be there. One student did not
produce even one word to friends or the teacher in the first week. This student rested
her chin on the table and only stared. Another boy had always his back and responded
with a “No” to the teacher. All of the students only showed interest in playing and
watching clips on the Internet. The teachers attempted to apply a kind and supporting
gesture to provide intimacy and trust. The teachers often tapped on the students’
shoulders and hugged them from time to time, and had politely asked them for their
effort to learn and finish the tasks. This approach had worked at the end, and the
students started trusting the teachers more in the latter week. They started speaking and
interacting more with each other and with their teachers. They also placed more efforts
in their tasks and cooperated in the activities in the second week of their learning.
Surprisingly, they negotiated to divide the final learning materials into smaller parts.
They explained that they were special students and could not handle larger parts which
were tiring to them. They also negotiated with their teachers to cover the unfinished
portions of their work on the following day. The other surprising factor was that most
of them expressed their sadness on the last day of learning and requested to have more

days of class.

5. Implication

According to the literature review and the needs analysis, ADHD students have
different learning styles and preferences. They learn well with smaller volume of
learning materials that cater to their personal interests. As discussed, the relevant
learning tools should include interactive media, video and learning applications. They
prefer digital tools rather than handwritten materials and information presented in a

non-written format. They learn well in a non-distracting environment with space for
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them to move about or sort through resources. Providing adequate time is necessary
for ADHD students to complete tasks. However, many ADHD students in Thailand
have been placed in the mainstream of educational system with regular students in a
class of more than 40 students. This inappropriate situation certainly affects their
learning achievements and self-efficacy, which in turn impacts their mutuality and
ways of life. The following guidelines would thus be of value for managing ADHD
students. A well-designed curriculum should include: a) individual study plans based
on ADHD student’s individual choices and preferences, b) different courses in various
subjects according to each student’s individual choices, c¢) no longer offer a grade
structure to relief students’ stress, d) increase learners’ curiosity and motivation to learn
by emphasizing on student’s self- assessment, e) education designed based on the
abilities and interests of such students, and f) project work and creative thinking
curricula. In terms of teaching and learning, they should include: a) information and
technology-based learning, b) innate curiosity focus, c) self-direction, d) offering
interesting challenges and problems. And finally, for learning assessment, a greater
emphasis should be placed on project work and creative thinking, and focus should be
on self- assessment with no grade structure to alleviate pressure on this particular group

of students.
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Abstract

The objectives of this study are: 1) to assess flood susceptible areas in Mae Wang
Watershed, and 2) to evaluate the performance of the model using the area under the curve method.
The flood data were used to analyze the relationship between flooding and ten conditioning factors,
namely: elevation, slope, aspect, normalized difference vegetation index (NDVI), topographic
wetness index (TWI), rainfall, soil drainage, stream density, road density, and land use. The flood
data were randomly categorized as training data (70%) and testing data (30%). The training data
were analyzed using the ten conditioning factors mentioned above to calculate statistical index
values. A flood susceptibility score was then assigned to each factor. The results revealed that the
conditioning factors that had the highest susceptibility index pertained to poor soil drainage
followed by the road density of 5.31 to 7.34 kilometers per square kilometer. According to the
results from the flood susceptibility map, 65.11 square kilometers of Mae Wang Watershed can be
classified as highly susceptible, accounting for 11.42% of the study area. This susceptible area is
primarily located in lowlands to the East of the watershed, especially in Yang Khram Subdistrict,
Santi Suk Subdistrict, and Ban Kat Subdistrict. The validation results using the area under the curve

showed that the success and prediction rates were 94.84% and 94.85%, respectively.

Keywords: Flood, Geographic Information System, Watershed, Susceptible Area

I

4 o 4 a o o ' {
?75ﬁ'?illl;l%lf]ﬂ7ﬁ’¢1544@;‘5?”?11/?)’7?7’915 1/717?1’]5]7?75]57‘]ﬁ7{]m7€]@7741/ T/ﬁ 4 RUUN 1 WA 2565



23

1. Mnmazganudnyvadifym

% 1 I (% aa 9 =S Y o 1 ]
wmuilunesssunanaseanudemelvnulszimanig il mlan

a Y

91035180 uadfgIuteyans5ITNBIA The Emergency Event Database (EM-

3

]
v aA

= o a Z <3| o sa X

DAT) 111 w.a. 2564 Avsssumalsznminmy HudenuiuImgns AL
1o a A = ¢ ¥ a & ¢ °

WMNNNNBTITUFIAYTZANDU 9 TasTiMan1saltinnIuAAYUNI TandIuIu 223

g 1 = ! 4 a 2 A A [ A =
A9 ganIunaelusIe w.e. 2544-2563 MAAVUIRAEYaz 163 ATI LazUAURAY
° Yy Aa o 2 A ¥ ~
YOITIUIUAIFEFIAN I Tanganilaz 5,185 AU (CRED, 2020) @ i1AU911n Nl
na19132Ms 15U NISINARUANKITNAINHIONAINNADINIAAT MITNANIYHI U

9 3 9 2 oA A A 9 9 S Yy A o
LUANTDU L‘]J‘Ll@']u HDNITNU EN?Jﬁ'ILWE]WLﬂfJ'HJE]\‘Iﬂ‘]J?JHHEJ U NITHINNAINA

b4 v
v v

¥ = YA a o Y o U A A o o
VINNNU ﬂTiLﬂﬁﬂuLlﬂﬁQﬂ’]iiﬂfﬂ@u ﬂ’]ﬁﬁ@vlll‘]/na']ﬂﬂ'] WAUNIDAUNUUIBIIA

I Y g ' o @
L“]J‘LW’I‘L! (‘Ei')\‘lﬁ MaNgITTU Las UNAaY Iii]uf!ﬁﬁ, 2556; WUA §ITIU, 2555)

ee

Yy 9y
[ 1 £

IS { @ ¥ ]
Yszma Inotulszmandseausulyvnimantesnss naimand
3 3 v A X2 a 7 T o
i lvaran ihdueds salauquazgdunumegmsainuana iU anIN
a Y 1 dal d' a =R o A ozad' 1 Y a
gulszmanazamnuIadoNvoIdaz U MInisanIneanaInaliing

Y Aa 1 v A oA 9°l 1 A v A a 43 1 1
WITYBINASNUIN ﬂfJ‘W’]J@Ifl]1ﬂ'LlTVI'JlIﬁﬁ@@“ﬂﬂﬂﬂ‘ﬂmﬂﬂ]uiuﬂi$L‘Vlf”f]l‘ﬂﬂ ﬁﬁuﬂlﬁﬂlu

[

a 4 @ g’/ AQSI [ 1 4
INANNANITUYNNAIUNUNITU AT LW@]‘ﬂWimMWTQV]ﬂﬂﬂﬂ W.A.2554 ¥

Y
mm;uusamﬂﬁu%ﬂﬁ’w (ﬂﬂ!%ﬂiil]f‘lﬁﬂ@\iﬂ1!LLTC‘I$Uiilﬂ1ﬁ1‘ﬁ1§mﬂﬂllﬁ\‘l%1ﬂ,

2558)

a

nsdszgnaldimaluladgiarsawmaldiduniunuindidgly

= a o < P o aaua A < A
ﬂTSﬂﬂH13Lﬂ51$ﬁﬂ§$LQUﬂfyw’]ﬂ’]uﬂﬂWUﬁ Lu’i’)\jﬁ]?ﬂlﬂul‘ﬂﬂiuiﬁﬂlﬂﬁﬂlu’]jﬂllﬁﬂ\i

¥

=3 [y

a A 1 4 A v o 1
fﬂ’auauazmiaummm u‘ﬁ‘ﬁ UABDIUANTITY FINITDTISUNNAAULHT U LIRS

U a E]

v Aa wva 1

o o J [ A A @ a 1
ﬂ’JHJ’LTllWLl‘ﬁ"U’ENﬂ%ﬁ]EJG]N dl| ‘Vll?]ﬂﬁ%@dﬂﬂﬂﬁmﬂmﬂﬂﬂWUﬂ!m $ﬂi$l,ﬂ‘1/]l19%}!ﬂfu

g 1 a [ N @ 9 1A F I Y
i aunau Tl souds vgugy uruanlva wignyuaadow iudu unum

=

a A 1 Av A [ %} 1 1 a -4
youna luTadgiimsaumanemsany13senerniunimy Taun msdsediuny

o

s o s a o o A ' A >
?75ﬁ'?illl;lklf]ﬂ7ﬁ’¢1544@;‘5?”?11/?)’7?7’@15 1/717?1’]5]7?75]57‘]ﬁ7{]mf€]d?741/ l/‘W 4 RUUN 1 WA 2565



24

= o 3 ' @ o d‘g A o ¥ J a
FOINBUINIY MTIAM IR UANUNYseauneuImIy msdseiliunansgny

[ o ¥ < @ an 4 a
Wasnnseauneimau Lﬂuﬁ’u (WIHY 1DNATNIY UASTIWYT 332UINA, 2557)

a 1 1 a % 1 I <3 = 1 Y
ﬂ13ﬂ5$LiJl!ﬂ'NiJfJ@ullW'Jﬂ@ﬂ']ﬁlﬂﬂlﬂ“l/l')ﬂ Wudszaunsanuivie 1

= % J tij tﬂ' 1A d‘ a 90‘ ! 1 v
ﬂﬁ?ﬂﬂﬂﬁ%ﬂ‘ﬂﬂ?Wﬂ@ﬂuulfl’i']‘?ll@\‘]ﬁﬂ']'W'Wu‘VI'J'HJIf)fnﬁ“l/lfﬂ&ﬂﬂlﬂﬂﬁu@giuﬁﬁﬂﬂiﬂ

=1 79 Y a A 1 [ o Aa ad 1
Nﬂ1§ﬂi$f§ﬂ@]ﬁl“ﬁmﬂ1u1aEJQ?JZ’fﬁﬁ'umﬁi’JiJﬂ‘]JLL“]J‘Umaﬂ\mﬁzmﬂuﬂﬂ‘ﬁﬂﬁﬁN 9
9

[ A a L4 o v . . =
FU AT AATITHUD VA UFY (Analytic hierarchy process: AHP) (R19J3 11 1939

[ 1

A as A . an Y a 4
HAgAUDU ), 2562) I5DATIAIUAIND (Frequency ratio: FR) (9503 ANNYY Liae

a 4 a a ad o aa a [
AT, 2561; ITINY FNIYA, 2564) BAFUNNADA (Statistical index: SI) (5A1ANT

a

DYBIY LATBFIN NOITVA, 2563; Cao et al., 2016; Suppawimut, 2021) HALITNT

a3

a A 4 . . < 9
annoelavaand (Waiyasusri et al., 2021) Wuau

ee

Y
A o

aw 4 a 4 =)
ﬂ'lﬁ’)i]flﬂiﬁuuuﬁuﬂﬂﬁgQﬂﬁﬁg'U‘]Jﬁ'liﬁulﬂﬁ@jhﬁ1ﬁﬁﬁiuﬂ'liﬂ5$LlI‘Ll

dy ~ 1 a ] 9y o v A aa o a 4
Wu‘1/]@’E]TJVI,W'N]@fﬂilﬂ@]uTVI'HJI@]EJGlGHLLU‘]Ji]'Iﬁ’ENQGBUW'IQﬁﬂG] (SD MMSAATIEH

e

Aaa U

1 a g 1 U o { { o
AZUUNUOITIVNUDINTNAnDNITINAHININ fﬂ@1muwuﬁ‘ﬁu‘ﬁaau"lmuazmmi

a a a o o { {1 ¥ ' % g
Usziiulszansmmaesnuuiiaes Tagiinmsane lunuiguiiumineg iy

dy A A v ?,’ 1 A Y v = ] ?,J ] ?,’
W‘L!‘1/]‘1/]’]J‘§$fff’UﬂUﬁﬂJWWU'IW’JlIT@EJLQW'IZ‘VIETUW'N@'IHGIZ’JU@ﬂ SELUHTIN LU
@ U ' ' ¥ A A =2 o 9 3
YU ”lwammuﬂuﬂaumqgmmﬂq (MnN 1) wamsanera1wso i lanilu
G @ o ¥ < a L4
LL’LJ’J‘VI'NGI,Uﬂ?i’NQLLNuLGlileIﬂ'li‘i’Uﬁ’E]ﬂ’UU'l‘ﬂ’JiJ LlﬁgL’]JULLU’JVI'I\‘]ELUﬂTi’JLﬂ§1$W

9

A A 1 a 901 1 o A Aana dal AA Y
Wu‘naau"lmmﬂwsmﬂmmm%ummmiuwumau 9 llﬂ

(v d
2. Jngilszasn

A a dy A 1 a %’ 1 Y
1) wedsziiuiunseu Inidemsinainiulasldszuumsaume
gimansuazuuuassrinana
A a Aa A o Y an a c’tg A Y 9
2) elszmuilszdnsnnveanuTIaeInIeITMINATIEHNUN ATy
T84 Area Under the Curve (AUC)

I o I a o o ' { o A
NTTITUYHINAATUDSTIAVINAAT UHITINGIRYTITAYI T 11 i 4 a1udi 1 WA 2565



25

3. aNNAGIY

dy d' "9 1 g = 1 1 a go' 1 1
1) WUNUINNINFTDYALY 50 mmqnummmeau"lmmmam@mmmgiu

v

4 1
sERugazszaugan Tneuisou lnaguazgunnegauag Juoen

o = a A A 1Y
2) nuudaesllszansnmlasiial AUC gINIITBYAL 80

4.95M53%
4.1 NuRAn
=< dyﬂ dy d' 1 ao' 1 g‘; 1 1 a d‘

MIANIUANE IUN UL A99YIZHINNAAYAN 18 BIFN 30
avan 40 Wadan D3 18 09en 48 Al s WAtk wile uazsz1iieanatga 98 8IA 29
ddlan 12 Wade 9 98 oeen 51 ada1 40 WAt aziueen sgmaiisag Juanidoald

o A = T A dy d‘ a dy d‘ 1 1

YoIB uNooure vy Uituh 570.27 3190 Tamas aseuaquinunaIulvgves

£ 1 v
DUNDLUNIN Lmzﬁuﬁmqmumm BUNDADYYIAD Lazd UNOT U 1R04 (fﬂWﬁ 1) 9NN

A A4 X o S & A A A ' ) a Y T 1
Wuﬂﬂ’lﬁﬁﬂﬁgju@ﬂlﬂuwuﬂﬂﬁl’lﬁ'\ulagllTlfl"lﬂ't’jfmlﬂ'l\?@'luﬂﬁﬁgju@@ﬂ UNUIFY

U U

[ Y 1 = £y v [ @ ]
waﬂ”lmm LIUTIN clN"lwamﬂ@mm’m@m"lﬂ‘wNﬁmuaaﬂ”lﬂmmmmmu LRgeN

1 [l %I a dy A o 1 o Sldy ~ 1 9 @ I dy =1
QLLNHTIJQ mﬂamwwmn@1aﬂanﬂﬂwWu‘nmamuhﬂmwmmmmuaamﬂuwu
A 1 a . @ s 3 g A ¥ 1 4 A a
LU ONITINAUINIY ﬂdms{]mimmmﬂuﬁumqmummn Lﬁ'éﬁj N.F1. 2564 NINA
E ]

a v 4 o Y o ﬂo’ Iﬂo} 1 Y a
mﬂmimﬂNuﬁﬂwuﬂ@mﬁamﬂwu1mﬂ1,munmmmmmmullwauwmmmﬁnm

A o [ o 1 o o ' o W o o
‘VW]’Wg]j'luﬁgjuf]f]ﬂellf]\i’f]'ll,ﬂ@llll'g'l\‘lllag’f]']Lﬂ’f]ﬁ’l‘llh@]f]\‘l (ﬁ’]’l,v!ﬂﬂig{’]ﬂﬁuwu‘ﬁmlﬁ 3

o

a9 11, 2564)

>z

O
Y

BHEAY

2.003Md1

£ | mofuniydna g
g o.n00midD

B
aufaalu // °
o adgw

o s /7~
T SN
T T
rir

d‘ ~ WA;;W A= 1 g 1 m{:’/ v A 1
MIN 1 URUANUNANET U119 39r Tamee vl

Q

s o s a o o A ' a o o
?75ﬁ?iﬂyyﬂﬂ7ﬁ¢1ﬂlﬁ;‘,’ﬁ’dﬂllﬂ'?ﬁﬁi 1/%7?Wﬂ7ﬁﬂi7ﬂfﬂglﬂfﬂd‘17/iil 1/1/1 4 RUUN 1 WA 2565



26

4.2 Yoyauazuviaitoya

9 g Y =2 1 Yy 19 A 4% a v
doyanldlumsanyidiuusn laun deyanumimiulueda laan
g 1 a 4 1
WY au1NIVIINNITUATIZHIINAING1091NA1ToN RADARSAT, COSMO-
Skymed 11a2A1 181 THAICHOTE 5217191 W.7. 2548-2563 Iagd11inaunmu
a a s ) r oA Y 1Y
maTuTagoameazgiiasaume (e3ANsunIT) Joyadiuiiaed laun Joya
[ a 4 4 1 o a -
Toselumsinsigd (Mmi 2 uaz 3) dun 1) HUBDDINNUFUFIUAY (Digital
Elevation Model) 91n903yaa1tiion ASTER v1nafinia 30 was 1nsarhidoya
Y
ANugInilszme ANwaIAtY Aan1eduae astiaurugidszme tagau
1 901 1 o o o o
WUWUUNIT 2) ToyanIme1891na12HeY Sentinel-2 1111199 Aartinam
oA ¢ 4 ° Y a )
uanA NN TMIUDUesNoa Tad (NDVI) tazswundszinnmsldnau 3) doya
a J
idunouu MngudeyaszuudsaumaAiimans (Nostra Map) 4) YoyalSuia
%,’ 4 a A o 1T A dy d‘ 9
W 910 guagnnIneralszmuniamiloneuuuiinlszuaaurnunaig
9
7% Inverse distance weighting IDW) U@ 5) %’auﬁamaazm&uwamu AINNITUY
Y] Aa A 9 gﬂ @ ~ 4 a
WAy (m3130 1) Tagdeyansvuadawsenlugdunusiames vuannwa

30 LUAT

v

9 =

~ 9 =
M135199 1 veuan lglumsanm

U

Yoya siluuy fnveandsioxa

sﬂ’au“aﬁwim“lua?m polygon GISTDA

N.A. 2549-2563 https://flood.gistda.or.th/

HUVTIABIANNTITIAY raster grid ASTER

N.A. 2556 https://earthdata.nasa.gov/

amarenna iy Tufindle | raster grid Sentinel-2

24 UNIIAY N.A. 2564 https://scihub.copernicus.eu/dhus/#/home

Wmnani i wet. 2548-2563 point Audgnnineyailszniu

MAmilonsuLu

MITZUIONIVDIRY W.A.2561 polygon nsuWaRAL
http://dinonline.ldd.go.th/

UM W.A.2561 line Nostra Map

I o I a o o ' { o A
NTTITUYHINAATUDSTIAVINAAT UHITINGIRYTITAYI T 11 i 4 a1udi 1 WA 2565



00N

1§7320°N

1834807

18°4010°N

185320°N

JERNTEN

157400°N

a

27

9R*320°T 98240'0"T: IR°4RNT. IREINT. 9R¥40'0"T. ORE4RN'T.
1 1 1 1 1 1
N awgagidszma sy | 2 7 | N 1 (99 7z
pqlssma (uas) | £ 7 ANNAIATY (DIA1) [4
D3 - 485 . .- 5150652 g
W ass - 761 I 5150652 - 10.890071
3761 - 998 310890071 - 16759947
9981 - 1,211 16.759947 - 23.124304
B2 - 1503 . 23121301 - 31.226189 .
B 3 - 5 E
532,540 z 4 1226189 -61.849529 [ H
z
£
&
(= = mm  RIGEITH [ = = e RIGEITH &
0 4 8 12 16 (ﬂ 0 4 8 12 16 (q]
T T T T T T
983K 9824('0"E 98740 k. 982320°T 982400 982480
987320 98°40'0"T 982480 OR°32N'T 9RZA00T
1 1 1 1 1
N i ; N s ,
A fimadiuan . AIANNNANAIHTHITH (NDVI) .
it Ciast W Southwest B --03040-02547 | 2
b4 pA
B North [0 Southeast Il West - B0,2547 -0.3668 =
[INorthcastEM South I Northwest £30.3668 - 0.4693
304693 -0.5668
10,5668 - 0.6595
7 0),6595 - 0.8546
-
£« z
5 2
& R q
O . 006 g 0T e — — 00
0 4 8 12 16 (ﬂ 0 4 8 12 16
T T T T T T
98°320"k. 'K YRG0 95°320"F 9%“100"F I5A80"E
DR°32N"T. 9REANOT 9824R'0"T DR°32NT 9REANO'T 982480
1 1 1 1 1 1
N 3 N = - '
sdiarmugifszma (Twi B Ysmnaniwlu Gadmasdei)
Z 7 £
B2 8748 - 5.3603 2 2= 31,380,826 -
95,3603 - 6.7685 = 8 1,380,826 - 1,503,831
36,7688 - 8.6744 B 503.8361 - 1.618.8235
- 235- 1,720.4403
38,6744 - 11,1599 LEIB RN LI
1 720.4403 - 1.822.057
B11.1599 - 14.8054
s - .| 520 057 z
118054240848 | 2 2 | L=
;7 b

[ = = HIGHTH
0 4 8 12

15°320°N

[ = = BIGETS

4 8 12 16

@

T T T
9DV LAV AU

T T T
95320 IEAVDE 9K-IS0E

Y o A a L4 a o
i 2 Taden 1 lumsamaizd: (n) anugegiidszma (v) Anuaiadu

a v A v A g
Q) ‘VIﬁ‘VINSP%}TL!ﬁWﬂ () %Y NDVI (3) a%U TWI Lag () Ysunaielu

NIMTUYNEMARSUATIAUMARS UN1INeae 155G Foa T

Ay @ A
17 4 aun 1 w.e. 2565



28

9530k 982400 "k YREAS(E DR°32NT 9REANO'T 982480
1 1 1 1 1 1
N MTsANehRaRY N ] 1
;g b " ANHANTUENIU (DU/AT.DH)
I fioadedfon < £
i . » % 0 - 06072 -2
4 B aasganmin [ =
% ] Y o - & Em0.6072 -0.9268
3 I ansazainmbanaahunan %
g ey E0.9268 - 1.225°
[ asszunmiuaniaiend i
Bm1.2251 - 1.5234
15234 - 1.8750
£ £
£ £ 2 4 18750 - 2.7272 L =
£ s 7 F
7] F 7 = r i
z Z <« Id
g - L= & &
2 i 58 o - N L&
= | . 0 L0was L | OO . Alawns g
0 4 8 1216 (ﬂ 0 4 8 12 16 (“U
T T T T T T
YREINOE YRA07E 98°4K'0"E 98°32'0"F GX“AN0"E 9X-A80"E
0R°32N'T. GREAOT 9R24R0'T 9XEID"E 98°40'0"K YREAGQE
1 1 1 1 1 1
N ] N mliau 3 e Wi
" A ANURUUUUIDINUU (M/AT0) | A AR
F : 3
2 2 | "o 1397
B me.0520 %, s de Ty B unaai
ES 2 e i A oy iy Z
80520138 %9 ihwdaly T wuiilalas - =
2138 - 267 i B yunazdalgnading
2,67 - 4.07
4,07 - 5.31
z £
B m531-734 -2 £ 2
b 2 Z " 7
3 z g z
5 - | =
27| mCC— — 000 B — I : g
0 4 % 12 16 (ﬂ 0 4 8 12 16 (\3
T T T T T T
9%°320"F 93“100"E 95-180"E YREA20E 9800E 98°480"K

d' v Aq 9k a 4 ¥ a ]
Mnn 3 Javenlslumsunsigh: (0) MITLUIUIVOIAU (V) ATUHUILUUNI

aol ' s)dla
UL (A) ANVRUILUUDIUY LA () M3 l¥nau

a ¢ Y
4.3 MIAAIICTHIVOYA

=1

v X 4% a o ' < Yy 1y v
Gllf’)iqiﬁWUVIuwﬂgllﬂlu@ﬂ@uwuulﬂﬂﬂﬂﬂlﬂu 2 G];'ﬂ ]lﬂ!!,ﬂ mﬂualiﬂug

u
[

(Training data) 0092 70 Az YoyanAdoU (Testing data) 3080z 30 (MW 4)

v
Ada A 1

J 9 a ,i’ = @ a %’ ' I3 o
daudeyaiFanunievenianinademanaimniusiau 10 Javs dsznon i
A28 ANUGIHUsZINA ANNAIRTY NAM1eAIuaIa ATinuLANA 1IN NS T

J J v tg a ¥ Z a
puuuesnea lad artinnuyugiilszma YSmanhdu msszusivesau anw

' So, ! {a o o v { {
UHUUHUNTNUT ANUHR U UUDUU uasmﬂ%"ﬁﬂu EDZU'IN'I%EJHVI‘]JﬂU“ﬁIﬂiJ‘.ﬁﬁu‘ﬁ

NIMTUYNEMARSUATIAUMARS UN1INeae 155G Foa T i1 4 pud 1 WAt 2565



~ Y v

29

Y ¥
MNINGFeus A2835013 Tabulate area 1o 15 1UNITAIUIUAIAFTINIITDA A3

U
=

aumMsi 1 A5eazdeade 1l
_ Dii) _ Nj N
SIj=1In (—D =In [(—SU / S

A ' v oA an 3’, [ A 2 v o,
SI; Ao AArineaaavestuiladedesh [ voaaveran |

Taeh

=) a R a G
In 1D AONIINUTITUYIA 130 log, (x)

A 1

(1)

] a ¥ ) [ { . Y [
Dij o ﬂm’;mwmuuummmimﬂmmﬂu%uﬁ%ﬂﬂ’aﬂﬁ lﬂlﬂﬂﬂﬁ]ﬂﬂﬂﬁﬂ]

Y

7 ¥ 4 2
D fin MANUHILLNYeIm AN i AN IMaa

z

ij
¥
a =

N

ij

o

¥
a =3 '

1 Y 9
9 UIUNALTANUNUN auﬁmﬂﬁumwm

)

z

1 v
a2 %

S flo IUIUNAFAVBINUNANBINIHUA

ke

A o a 90‘ 1 A:; a dy g’/ v 1 d‘ . (% [} .
Ao NuuNnanINmavu luyuddvgesn lsll’f)\‘]‘]j%’i]ﬂﬁaﬂj

A o A:;d g’/ v 1 d' . (% [ .
Ao NuIUNNravosnuNAne luyuddegosn lﬂlﬂﬂﬁﬁ]ﬁlﬂﬁﬁﬂj
A
fl

1w A an [ ) Y o I 1 [
MAYUNTDA S voauaazifaseri Il ldmuuailumazuuuvo aue

9
] U [ o o a 4 as
ﬁ$ﬂ5’N“]51Jﬂi]i]EJt’JEJEJ uawmwﬁ’auwmGluizuumiﬁumﬁgumamﬁ’aﬂ ADN1ITIY

1 [ d' o Iy Y1 v A 1 1 a g 1
A1 SI ﬂ”lﬂ‘l{!ﬂﬂ’ﬂi]ﬂ (AUNIIN 2) 'VIﬂﬁllﬂﬂW]“Buﬂ’lWN@@u]lﬁ’J@]ﬂﬂWﬂﬂﬂ“LH'VI’J?J

9
Flood susceptibility index (FSI) 91011 atte5zauaNueon 1M1@2835m35 Natural

2 & ax o 9 A a 1 aa Y Ao A '
break mMunmnqmagamwmammWﬁm Iﬂﬂclﬂﬂqmblﬂuﬂﬂﬂilﬂ'ﬂﬂ\lLMﬂWN

1 ~ 1 ] g’/ A e = dy [~ Y] Y @ °
VDNAURAYUAAS B INTUUATIN IﬂﬂﬂTﬁﬁﬂETuLLU\ilﬂu 539U hlﬂllﬂ TITAUNTUIN

'
v (% v

sEAUM 32AIUNA1N STAVGI HAZISAVGINN

_\n
FSI= Y., SI;
Taen
A v A ' v a ¥
FSI o %ummaau"lm@mmsm@mmu
A 1 = an g’/ QU ) d' . U 3 .
SIij Ao MAUNTDAVDIFULIVBLDEN i ﬂl@ﬁﬁﬁ]’ﬂﬂﬁaﬂ]

A o [ g‘./
n Ao 1MUIUTVENIHNA

2)

I o I a o o ' { o A
NTTITUYHINAATUDSTIAVINAAT UHITINGIRYTITAYI T 11 i 4 a1udi 1 WA 2565



30

: 5 A,
fadaniianinademsmathriu Foyarmm

* amuganidszma

. R =
°  anumai I Toynisou] ][ Yoyanageu J
N 70% 30%
*  fiamaduma (70%) [E0=5,

. Sl 11371 ( 5 W o aa
AYHANHUANA AT NI I (NDVI) HUUS eI DR J

. ﬁ'ﬂnﬁmm#u,ﬂﬁ Wszing (TWI) Statistical Index Model (SI)

s mnaniry

*  missseThvesiu [ dutianueeulvianemaainin I

M vsiiy
[OTEAGEE]

Flood Susceptibility Index (FSI)
(ROC and AUC)

° AnHHmiuman

. mmwmuﬂuﬂuu

*  anlffiau

PN 4 me‘i’qmzmumﬁmiwﬁ

a a a o ad o = -dy d‘

Msdszmiudseaninmvesuuuiiass 3msusn siimsfSeuneunui

1 = @ @ o’dy A 1 a g 1 A dy A

manluedanumadnsiunesu lidenisinaiiman @unsi 3) miniui

Wnlidadiuasanuszaunnueen Tniganin uazszauanueou 1naga

a 4 o =\ [ a FO] =

UAAIDINANTAATIZHI NV U0l aeandosnumMAaiInInlusdaun

1351 2 iimaihdeyaisoud (70%) uazdeyanaaoy (30%) V10U UMY
@ ddy A A 1w 0o 1 o o Y 9

paansnuneou lvi iemA1dasTIANUEUTY LarAIBATINTIIUIY Aem a3

9 '

1§ un5 1l Receiver operating characteristic (ROC) nazmsmnun1didu A Area

3’/ dy 1 a 3’, 1 s 9 9 =3 [ 4

under the curve (AUC) M141A1 AUC HAA3L6 0-1 MInUANI1ng 1 taaidinaans
= Y ] o Y3 9 o

nANNgNADage tazansouleszay Iditlu aAnwugndssiunaie (0.6-0.7) szA

@ (0.7-0.8) SLTAVANIN (0.8-0.9) LA TZAVIBEN (0.9-1.0) (Pourghasemi et al., 2018)

) L 42, o ' P £ 4 o ]
i'ﬁ)ﬂﬁg"’llENWU‘VIUTVI33J1u53ﬂ‘]Jﬂ'ﬂlJ'ﬂ'ﬂuVlW'Ji/ﬁ'ﬂﬁlagfsll@QWUW?SﬂUﬂ'ﬂﬂJ@@uVlW]i

RFD==~ F 12 - : Y i 3 . : x 100 (3)
Y Govazvosiiuimimmluszdunnudoulng, /Fevazvesiiuiiszduaiwsoulng,)
~ A 1T v A [ [ 4 dy d'gol 1 YY) 1 dy A
I@EW] RFD A9 AMAYUNINANUTUNUTUDINUNUINIUNUTATIUUDINUN
noeauln

I o I a o o ' { o A
NTTITUYHINAATUDSTIAVINAAT UHITINGIRYTITAYI T 11 i 4 a1udi 1 WA 2565



31

HMMIUsziulsLANT MWV VU TIA0 A TIA UM TIATI NN
Y k4 [ Y
anueou Inidenisimaiimin wazmuiunuioon 1nane s szauazdslna

= o J a AW Yo Y
fnﬁﬁﬂE'W]'IlJ3@]Qﬂ3$ﬁﬁﬂll@$ﬂﬂﬁ@ﬂﬁlli]@]ﬂ'luﬂulﬂﬂ']'ﬁu@ll?

5. HANIIANH

A XA A 1 a_ o 1
5.1 Nﬁﬂ]51]53!N‘HWu‘i’li’)i’)‘l—!ul?nﬂi’)ﬂTi!ﬂﬂH]ﬂ'JN
a 1 a g 1

IAERIGERE Wﬂ’J"Illﬁll‘W‘L!‘ﬁi 13191799 EJ aNsNanenNIsNALININ
@ ¢ 3 o @ aa [ v J
u%gamqmimum’nflua?]M%Wuuumammﬁmma&61 (S0 it 1dwadns

Y A 1 [ a 9°I [ 1T o A aad =
ﬁmwumaamnummaau”lmmmsmﬂmmu ARBUNINADANANTININ KUIYD
{

£ H Y 4
HunNruianuoon lvademamaimangs lunenaunu maytineadani

9 '
ﬂ?@]ﬂﬁﬂﬁ%@h?ﬂ?ﬂ@ﬂ Llﬁﬂ\‘lﬁx‘]ﬁﬂ’ﬂil@@uulﬁ’mﬂﬂ?ilﬂﬂﬂ?ﬂ’)ﬂﬁ? (FA1ANT UBITY

HAZAIYINT NN, 2563; Suppawimut 2021) nan1sAny1 WU adedes Ria

ﬂ

%1 ﬂ?ﬁﬁﬂﬁﬁ\‘lﬁﬂ "lmm W“Ll“l/l‘VIiJﬂ”lii ‘]JTEJMTLEYJ (ﬂﬁ]‘ﬂﬂﬂﬁi ‘]JWEJHW“U’ENWL!) 93]

A

MAFUNNADAN 2.55 5090911 I’lﬂllﬂ 7998608ANUHUIUUDIUUFIY 5.31 - 7.34

|
1w aa

A/A5.0N. Idrimeasan 2.44 Tumanaudu Tasedesiitiadaiinaanam

figa 1dun msl¥aaudszian thlindaly Gadstimeadadlu -6.12 509091

' o o 1 o aa
"lﬁgfll,ﬂ ANVAABY AU 23.12 - 31.23 B3FN ﬁﬂ?ﬂ“ﬁﬁ‘ﬂ”l\iﬁﬂ@l 11U -5.69

1 1 gl.l U 1 { 1 1 1 a %I 1
ﬂf}ll‘ﬂ%’f]ﬂf’)\i“])’uﬂiﬁ]ﬂﬂﬁ‘(’JﬁﬁW’dGI6ﬂ’JHJ’E]’E]‘L!Vlﬁ'gﬁ’f]ﬂ1‘ilﬂﬂu1‘l/]’lhm1ﬂ

v A

laun Jadeifavennugegiidszmeaszan 283-485 uas Uaariigegan 1.33
ﬂmﬁ”ammmm‘?u‘i”ﬁu 0-5.15 931 UAIABHGIgan 1.28 ﬁﬁwnﬁ'mamndu

1lse m‘nwuim (flat) UA19%sT NEARATN 0.09 ﬂﬂﬂawummwmﬂi A T

v a

11.16 - 14.81 mgaiimeanan 0.07 TosotFunaniir $reui 1,236.42 — 1,380.83

I?Jdlwd 3

A A Aaa [ 4

Haamasaod Taarin1aanan 2.07 A¥HANULANA NI NI T LUVUDSUOA
lad 0.25-037 ﬁﬂ'ﬁ%ﬁmma“ N 1.18 T98MI52UI0YDIAUNGUNITIE e
a7 ey aaan 2.55 JoseaunuIHUNI 1.52 - 1.88 Alawasde

15190 latas YA19wHN19a0an 0.57 7998 UWUIMUUDIUY 5.31 - 7.34

I o I a o o ' { o A
NTTITUYHINAATUDSTIAVINAAT UHITINGIRYTITAYI T 11 i 4 a1udi 1 WA 2565



32

N lawnsnea15190 lawas ymasinanan 2 44 Llag ﬂ‘ﬂﬂﬂﬂWﬁﬁl"'ﬁ“ﬂﬂuﬂi SN

2 9 Al voA aaa A
Glgwuuazmﬂgﬂﬁiw UAMAFUNWADAN 2.02 (A1TNN 2)

[

A ) Y1 v A an I 1 1 [
m@m"lﬂmﬂ%ummm”lﬂﬂmumﬂumﬂzuuummaau"lmsumgm

Yo A

1 g‘/ [ 9 v Y a s A Y
FINTFUVDI 10 Y98 HASHRIUNVUDYATCUUTTTUNAYUAITAT LWﬂﬁlWl’lﬂﬂ%u

1 1 a % 1 1 I % 1 1 [
ﬂ'JHJ@@uulﬁ'Jﬂﬂﬂ15Lﬂﬂu1ﬂ'ﬁJ aziuseamniu s 53@‘]_]7’]'31“@@1!‘1‘”'3 ulﬁ‘%}!,l,ﬂ AN
@hlﬂﬂ 5wfslj‘]_]ﬁ'] szaulIunaIg 5¢ ﬂ‘U?N Uagse ﬂ‘Uﬁ\‘ilﬂﬂ WaﬂWﬁﬁﬂ‘H’]‘W‘UﬂW

Y
1 A

Y
qumumnuwumau"lmmﬂmﬂﬂmmu“lusmqum 65.11 15190 oA

A A 9

I dy A o 1 [ 1 Y o dy A
nsoAAlUTo8aY 11.42 VOINUNNINUA muﬂlﬁm@fJ‘Vleu@]“ﬁu@@ﬂﬂlmwuﬂ

4
auu (ﬂTW‘ﬂ 5) mgﬂumnmmm Nﬂ??ﬂﬁ?ﬂ%ﬂ@ﬂ Lﬂumnmmmunn U137
v o 1 1 o A 1 ' [ =) dy A
mJLmmmuﬂau”lwamqmumﬂa mummaau”lmimmum UNUN 59.81

9 ¥

a a I 9 dy A &
9’]15’]\1ﬂ1'ﬁlﬂ@5 ﬂﬂlﬂu5ﬁ]8ﬁ$ 10.49 UDNINUNMIYUA TS @‘]J‘]JWUﬂﬁ’l\uJW‘LlW 9491

Ty Y
% U

A A o A A A
VDINUNTNHUA TEAUATUNUN 174.87 AT N

Y
(9 d

UNNINUA LA TY @ummﬂu‘wu‘ﬂ 175.57 MITN

a a g 9
A15190 lawas Aatlusooay 16.6

>
E

2h£

a a 3 Y
ﬂialllﬁi ﬂﬂlﬂu5@8a$ 30.66 VYD

i3

42 <
UHNTNTUA (G]'l‘i'l\‘ﬁ/] 3) G]Nﬂ“’lfl"fullﬂ’ﬂ W“Ln/lﬁ’m

=p

a a g 9
nlawas aaluioeay 30.79 Yoa

9
o

] 1 o J ] v o o Y
GI,WEUUBll’ENQMu1ﬁ§$@’]Jﬂ’)'liJ@’f]uul,W'J@Q1U§$@Uﬁ1llﬁ$ﬁn\ﬂﬂ IﬂﬂlﬂWW%‘ﬂ'l\?ﬂTu

o dy AAd dy ~ = o I dy ~ Y dy A
Glgju@ﬂﬂl@\iwu‘ﬂﬂlﬂUWUﬂ@jmﬂ Mﬂj']ua'lﬂ(’]ﬂJQQ LlaglﬂUWUﬂﬂﬂﬂf}NﬂjﬂWUﬂﬂ']

9
=2 { &

Y H H Y H
1Y daununeon Iniszaugedagannegniosas 22 voaluNnIua (MNA 5)

£ ]

Winnsanseiva nuNiuioen Iviszaugaun wulu diua
uma suasewih Muanesmes (Gunouiig) muadudgy Muasensiu
(Gunoaoenan) Muands Ian uazduaniiamin @uneduilines) 11nns

k4 ]
AnsIEHAeITIUATAUMAYIMAns wul duaseaiw suneaverae LN
1 o a I dy ~ =2 a Y 1
gou InrszaugunAaituiuNuINDIga 18.84 15190 lawas 5098911 Taun
o Y ° ' a A A A
MuatuMa 6 UNBULIN 11.88 MINATamas (131990 tazni 6) Tuvaizh
o 1a o ] d'ddy ~ ' U o ] A ddy A 1
Muamiin suneuinentnunegluguinminunniga Tnunceulniaenis

a Z o a @ a
Lﬂﬂmmu“lmmuqqmﬂ 18.48 A15190 latung HagIeAUgN 2.58 A15190 latung

I o I a o o ' { o A
NTTITUYHINAATUDSTIAVINAAT UHITINGIRYTITAYI T 11 i 4 a1udi 1 WA 2565



33

OR°320"E OR4NN"E ORe4RN"E
1 1 1
N g 5 i
A szdumnseulvademsidainin
Z z
B 5 2
1 [ szdudunn B
Z z
£ :
31 - 5
= £
& z
£ s
2 B
= B
[ = = s DTN
02 4 8 12 16
1 1 T
9RE32'0"K 9R“400" IRARNK

H 1 1 1 a g 1 1 90’ )
MNN 5 uwuﬁmmaau"lmmﬂmﬂﬂumm“luqnmu,n'm

98320 98H00E 98748 0"E
1 1 1
N o ¢ 7 e I
szauanuserlwdemaifainim
A
= >
Z H
2 b
2 =
51 3
g B3
£ z
= z
=2 o
i ‘
B R o
0 2 4 8 12 16
T T T
90T 98400, 98480,

H { 1 A a 301 1 \ %1 ) o o
MNA 6 uwuﬁmmaau"lﬁmamsm@mmu“luqumumn UUNIIIAIUA

NIMTUYNEMARSUATIAUMARS UN1INeae 155G Foa T i 4 p1fui 1 WA 2565



34

M15199 2 MIAMUIUMAFUNIADA

X 42 X 4% " o o
. e NUNNIHNA NUNHININ MAYH
tade NAN/TIITY o
finwa | Jewaz | Winwa | 3eway | NNADA
AN 283 - 485 168,310 26.56 7,676 100.00 1.33
gz 485 - 761 98,593 |  15.56 0 0.00 0.00
761 - 998 137,670 21.73 0 0.00 0.00
(1un9)

998 - 1,211 126,907 20.03 0 0.00 0.00
1,211 -1,523 80,436 12.69 0 0.00 0.00
1,523 - 2,540 21,711 343 0 0.00 0.00
ANUAATU 0-5.15 151,521 2391 6,598 85.96 1.28
(03711) 5.15-10.89 136,640 | 2156 | 1,014 | 1321 -0.49
10.89 - 16.76 133,345 21.04 46 0.60 -3.56
16.76 - 23.12 112,702 17.79 15 0.20 -4.51
23.12-31.23 73,184 11.55 3 0.04 -5.69
31.23-61.85 26,235 4.14 0 0.00 0.00
NAN Flat 77,634 12.25 1,032 13.44 0.09
uma North 81,105 |  12.80 973 | 12.68 -0.01
- Northeast 76,824 12.12 944 12.30 0.01

(NANY)
East 78,283 12.35 826 10.76 -0.14
Southeast 72,603 11.46 889 11.58 0.01
South 64,809 10.23 818 10.66 0.04
Southwest 57,546 9.08 684 8.91 -0.02
West 59,314 9.36 705 9.18 -0.02
Northwest 65,509 10.34 805 10.49 0.01
@T"]f‘ﬁﬂ’ﬂh%‘l! 2.87-5.36 217,408 34.31 121 1.58 -3.08
gz 536 -6.77 216487 | 3417 | 2,612 | 3403 0.00
6.77 - 8.68 99,839 15.76 2,272 29.60 0.63
8.68-11.16 50,996 8.05 1,169 15.23 0.64
11.16 - 14.81 39,526 6.24 1,265 16.48 0.97
14.81 - 24.08 9,371 1.48 237 3.09 0.74
P5uaniwy | 1,236.42 - 1,380.83 79,744 12.59 7,676 | 100.00 2.07
(iaamng) 1,380.83 ~1,503.84 | 72,412 |  11.43 0 0.00 0.00
1,503.84 — 1,618.82 93,273 14.72 0 0.00 0.00
1,618.82 — 1,720.44 241,768 38.16 0 0.00 0.00
1,720.44 — 1,822.06 74,774 11.80 0 0.00 0.00
1,822.06 — 1,921.00 71,656 11.31 0 0.00 0.00

s o s a o o A ' A o o
?75ﬁ'?illl;lklf]ﬂ7ﬁ’¢1544@;‘5?”?)1/?)’7?7’@15 1/717?1’]5]7?75]57‘]1ﬁ{]mf€]d?741/ l/‘W 4 RUUN 1 WA 2565



M15199 2 MIAMUIUMAFUNADA (91D)

35

Toss ﬂ’st/‘ﬁ’N%ﬂ Muianun IR ey MATH
finwa | 3ewaz | finwa | Zewaz | MIADA

Artin -0.39 - 0.25 24,230 3.82 823 10.72 1.03
HANA 0.25-0.37 70,569 11.14 | 2779 | 3620 1.18
anssauyy | 0:37-047 98,937 15.61 2,157 | 28.10 0.59
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Student Intrinsic Motivation in Online Learning Based on
Cognitive Evaluation Theory: A Case Study of English for Airline Business at

Uttaradit Rajabhat University
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Abstract

This qualitative case study aimed to investigate students’ intrinsic motivation obtained
from an online learning environment using Cognitive Evaluation Theory. The key participants in
this study were 10 students who enrolled in the ‘English for Airline Business’ in the first semester
of 2021 academic year at Uttaradit Rajabhat University. This group of participants were selected
using a purposive sampling technique. The research instrument consisted of semi-structured
interviews, and a thematic analysis was employed to analyse the data. The results revealed that two
factors, namely: social and environmental conditions affected the students’ perception of
competence and autonomy. For the participants’ perception of competence, social factors such as
self-motivation, course’s instructor and peers were the key determinants; whereas environmental
factors related to conditions pertaining to online learning and online tools, the learning environment,
as well as the Internet connection, class interactions and learning activities. For the students’
perception of autonomy however, the social factors included surrounding people & family
members, self-motivation, course’s instructor, and peers; whereas environmental factors pertained
to online learning tools, elements that were distracting while learning, and the spread of COVID-

19.

Keywords: Intrinsic motivation, Cognitive evaluation theory, Online learning
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Abstract

The purposes of this study were: 1) to compare the critical reading skills of second- year
students in Thai language program at Chiang Mai Rajabhat University before and after using
questions based on Bloom’s concept, and 2) to investigate the satisfaction level of these second-
year students towards the questions extended based on Bloom’s concept. The sample groups in this
study consisted of 50 students in Thai language program at Chiang Mai Rajabhat University. The
research instruments included a lesson plan, an achievement test and a questionnaire to investigate
the students’ satisfaction. The data were then analyzed for statical values of percentage, mean X,
and S.D. (Standard Deviation). The findings of this study were: 1) the participants in this study
exhibited higher critical reading skills after using questions based on Bloom’s concept at the
significant level of 0.001, and 2) the overall satisfaction of these second-year students towards this

approach was at the highest level (X= 4.72).

Keywords: Question based on the concept of Bloom, Critical reading skills, Second-year students
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Abstract

This research aims to study the measures for managing solid waste in South Korea, which
have affected Korean households’ waste management behavior. This research is based on a
‘document research’ approach to gather information on relevant laws for separating solid waste,
extracted from the South Korean Environmental Protection Agency’s website and related research.
The study found that South Korea has been systematically resolving the waste problem since 1995,
starting from using a ‘Volume-Based Waste Fee system’ that requires Korean households to
purchase designated VBWF bags for the purpose of discarding their garbage. The government has
carried out public relation campaigns via media outlets to change people's attitudes about separating
their household waste. Some of the initiatives contributing to this attitude change include: waiving
waste collection fees for those who dispose of their waste in designated areas called ‘Clean House’
and applying fines to households who violate the law; increasing the convenience of food waste
disposal by using RFID technology; using a ‘Separate Discharge Mark System’ to promote
separating waste collection; controlling disposable plastic bags to reduce the use of plastic bags;
using a ‘container deposits system’ to motivate recollection and reuse of empty containers by

providing deposit for returning empty containers.

Keywords: Solid waste management, South Korea, Volume-Based-Waste Fee system, Korean

household waste management behavior
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A Study of “£&....... HJ”: the Chinese Grammar Used for Emphasis in Sentences

Thitimaporn Wongsuwan
Dr., Independent scholar
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Abstract

The objective of this academic article was to investigate the grammar structure used
placing emphasis on a(n) person or object in a sentence. In Chinese grammar, this is called
“shi........ de”. Although this grammar rule has a simple structure, when applied in practice, it can
cause great confusion for learners. Furthermore, this grammatical rule is also included in the
Chinese language proficiency test, which can prove to be quite challenging for test-takers to identify
and use. In order to prevent such uncertainties about this grammar rule and to increase knowledge
of learners, the author studied this grammatical structure relating to “shi........ de” and found the
following four structures, namely: 1) Subject + S person + shi + thing to emphasize + de; 2)
Classifier structure + S Person + shi + thing to emphasize + de; 3) S + shi + thing to emphasize +
de; and lastly 4) Subject expansion + shi + thing to emphasize + de. As it can be observed, each
structure differs only in the subject part, and the structure of the part that needs to be emphasized
remains the same. Furthermore, it can be seen from the first structure that the subject preposition is
placed in front of the person, whereas structure 2 uses a classifier structure that is placed in front of
the person. Structure 3 contains the subject of the sentence, which can be any noun. And finally,

2

structure 4 can be used as such to precede the structure “shi........de".

. .. . . =]
Keywords: Chinese Grammar, Emphasis in Chinese Sentences, shi........... de, E........ El/‘]
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