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Abstract
The objectives of this research are 1) to study the level of opinions on risk
factors affecting accidents in basic chemistry laboratories among undergraduate

students, 2. To study the level of chance of accidents in basic chemistry laboratories.
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3) To study risk factors affecting accidents in basic chemistry laboratories of Bachelor's
degree students faculty of Public health, 1st and 2nd vyear, studied Fundamental
Chemistry Laboratory (SC 173) subjects. The study population consisted of a total of
89 students. The research instrument was a 5-level rating scale questionnaire (Rating Scale).
Questionnaire data analysis using mean (u) and standard deviation (@). The reliability
using Enter Multiple Regression Analysis.

The research results found that Overall, the level of opinions on risk factors that
affect laboratory accidents is at a high level. The study showed that the chance of
accidents occurring in the laboratory was at a moderate level. The results of the study of
risk factors affecting accidents in students' basic chemistry laboratories found that
Chemical substance management systems and Physical characteristics of the laboratory
equipment and tools are significant predictors of accidents in the basic chemistry
laboratory among graduate students, with a statistical significance level of .05.

Keywords: Chemistry laboratory; Accidents in laboratory; Risk factors
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Abstract

The objectives of this research are: 1) to analyze the confirmatory factors of
causal factors, and 2) to study the direct and indirect influencing factors on the
perceived service quality of shuttle bus service users traveling between campuses
districts at Chiang Mai Rajabhat University. A Structural Equation Model (SEM) based
on the SERVQUAL service quality measures was applied for the Confirmatory Factor
Analysis (CFA). A questionnaire survey was randomly conducted among 400 Chiang
Mai Rajabhat University students who traveling between campuses districts.

The results of the Confirmatory Factor Analysis indicated that the confirmatory
factors were satisfactorily aligned with empirical data. The statistical fit indices used
to evaluate the model's consistency were x2/df=2.089, GFl=.902, AGFI=.871, CFI=.959,
NFI=.925, TLI=.950, RMSEA=.052, and SRMR=.025. These factors were classified into
five dimensions according to the SERVQUAL service quality measures: assurance,
reliability, tangibility, empathy, and responsiveness. These dimensions directly impact
the service quality, and service quality significantly. Furthermore, they indirectly affects
the university shuttle services users’ satisfaction.

Keywords: Structural Equation Modeling (SEM); Service Quality Assessment; University
Shuttle Bus Service; SERVQUAL Measurement; Customer Satisfaction
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Abstract

The objectives of this research were to develop and assess the quality of a
professional competency assessment tool for physical education teachers at the
Institute of Physical Education, Udon Thani Campus. The study sample was divided
into two groups: Group 1 consisted of 76 fifth-year physical education students who
assessed the quality of the tool, including its reliability, internal consistency,
discriminatory power, and content validity. Group 2 consisted of 73 fourth-year
physical education students and 48 fourth-year sports science students who
determined the content validity. The research instrument was a situational judgment
test developed by the researcher, comprising three response options. The statistical
analysis included an independent t-test, with statistical significance set at the .05
level. The results found that students in the teacher education program scored
significantly higher on the professional competency assessment tool than those not
in the program, with a significance level of .05. Additionally, fifth-year teacher
education students scored significantly higher on the competency assessment tool
than fourth-year students at the .05 level. However, no significant difference was
found between the two groups for the attributes of responsibility sharing and
encouraging creativity.

Keywords: Professional Competency Assessment Tool for Teachers; Physical Education

Teachers
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Introduction

In today’s rapidly changing world of competition across various educational
contexts, societal differences have led to negative attitudes toward the teaching
profession. Therefore, it is essential to develop teachers to foster positive attitudes
toward their profession, equip them with professional knowledge, and instill
achievement motivation in their work (Thailand Development Research Institute
Foundation, 2023). There should be a continuous emphasis on self-development for
teachers, enhancing their capacity to facilitate analytical thinking in students and
developing leadership in academic areas. Teachers must have a deep understanding
of the subjects they teach to sguide, encourage, and motivate students to learn
independently. The focus should be on teamwork within a learning culture with
a service-oriented mindset that prioritizes the needs of those they serve and other
stakeholders. These efforts will lead to the development of good, high-quality
teachers who are competent in fostering students to be "knowledgeable, virtuous,
and happy." Teachers should also understand moral principles, cultural values, and
have a strong sense of responsibility in their duties. They should be capable
of critical thinking, possess proper behavior, attitudes, values, and moral qualities
of good citizens. This quality and effectiveness will support the smooth development
of the nation.

From the synthesis of studies on the problems faced by teachers in Thailand,
it was found that despite the progressive nature of the National Education Act of
1999, which advocates shifting from teacher-centered to student-centered teaching,
and encouraging students to think critically, analyze, synthesize, and solve problems
through various projects, many teachers do not understand or are unwilling to adapt
to these new teaching methods. This resistance may stem from the fact that most
Thai teachers have been educated through rote memorization, holding onto
traditional cultural habits, values, and attitudes. They often do not understand the
new curriculum or how to align learning theories with it. Additionally, there has been
a lack of opportunities for teachers to participate in seminars or training to prepare
them for these changes. The long-standing neglect of educational media and
adherence to old teaching methods have resulted in teachers rarely using media in
their teaching activities.

When considering the implementation of the Basic Education Curriculum of
2008 in general schools (Ma and Li, 2020), which includes eight learning areas,
physical education is a crucial subject within the Health and Physical Education

learning area. It is vital for the holistic development of students, addressing their
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physical, emotional, social, and intellectual growth. Therefore, teaching physical
education requires individuals with specialized skills to ensure that learning aligns
with the principles and philosophy of physical education. The development of
physical education teachers to effectively manage learning is of utmost importance.
Research on the characteristics of physical education teachers, both nationally and
internationally, has identified several essential attributes. According to Wang and
Chen (2023), these characteristics include: 1) Academic Knowledge: Competency
in relevant subject matter, 2) Teaching and Physical Education Activities: Ability to
effectively conduct physical education classes and activities, 3) Personality and
Interpersonal Skills: Good personal qualities and relationship skills, 4) Ethics and
Morality: Adherence to ethical and moral standards, and 5) Sports and Athletic Skills:
Proficiency in sports and athletic abilities.

Therefore, it is evident that managing physical education instruction requires
specialized knowledge and skills. Physical education teachers should employ a
variety of teaching methods and use appropriate media and innovations in their
instruction. They need a deep and accurate understanding of physical education
content, concepts, principles, and theories (Fengmin, Nirantranon, and Hongsaenyatham,
2023). Effective physical education teachers should possess diverse teaching
techniques, be able to integrate physical education with other subjects, and have
skills in both Thai and international sports. They should also have a positive attitude
towards the profession, knowledge and abilities to organize physical education
activities for students with disabilities, and the capability to communicate effectively
in at least two languages—Thai and English. Additionally, they should be able to
apply knowledge in computer science and technology to physical education teaching
and have the skills to develop school curricula that align with and achieve the goals
of educational reform (Nirantranon and Nirantranon, 2018). Given these reasons, the
researcher recognizes the importance of developing a professional competency
assessment tool for physical education teachers, as such tools are currently scarce.
These tools are essential for screening graduates in specialized professions for their
suitability in their respective fields. Since the researcher works at an institution that
produces physical education teachers, there is a need for a standardized
competency assessment tool. This tool could be used to evaluate the quality of
both current students and graduates. Thus, the researcher undertook this study to
develop a professional competency assessment tool for physical education teachers

that can be effectively utilized for evaluating both students and alumni.
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Objectives

To develop a professional competency assessment tool for physical
education teachers to evaluate the quality of graduates from the Physical Education
Program at the Faculty of Education, Institute of Physical Education, Udon Thani
Campus. And to assess the quality of the developed professional competency

assessment tool for physical education teachers.

Conceptual framework

Professional Competency Characteristics Comparison

N

of Physical Education - Compassion and - the education group -

\ 4

Teachers goodwill towards - the non-education
others group
- Sharing responsibility - 5th-year students
- Understanding and - 4th-year students

accepting others
- A love for sharing
knowledge with others

- Encouraging others to

Fig. 1 Conceptual framework

Methods

Group 1 consisted of 76 fifth-year physical education students, who were used to
assess the quality of the tool, including its reliability, internal consistency, discriminatory
power, and content validity. Group 2, which included 73 fourth-year physical education
students and 48 fourth-year sports science students, was used to determine content

validity.

Participants

The sample for this study was randomly selected using simple random
sampling. The sample size was determined using the Krejcie and Morgan table
(Krejcie & Morgan, 1970), resulting in two sample groups as follows:

Group 1: Consisted of 76 fifth-year physical education students for testing the
quality of reliability, internal consistency, discriminatory power, and construct

validity.



NFATUNINGNFET19A AN TN 13 adu?l 2 nsngIau - Sunaw 2567

Group 2: Consisted of 73 fourth-year physical education students and 48

fourth-year sports science students for testing construct validity.

Research Tools

The research utilized a professional competency assessment tool developed
by the researcher. This tool consists of a situational assessment with three options
for each scenario. The scenarios are designed to provide three possible answers or
choices. Respondents are asked to indicate which option they would choose if they
encountered the situation. They should rank the options in terms of effectiveness:
the first option is the most effective or best solution, the second is a feasible
solution, and the third is the least effective solution. Scoring is based on two criteria:

1. Ranking Weight Criteria: The option chosen as the first choice receives
3 points. The option chosen as the second choice receives 2 points. And the option
chosen as the third choice receives 1 point.

2. Option Weight Criteria: The most appropriate or correct option receives
a weight of 3. The next best option receives a weight of 2. And the least appropriate
option receives a weight of 1.

The total score for a question is calculated using both criteria. For
example, if a respondent chooses the option with a weight of 3 as their first choice,
they receive a score of 3 x 3. If the second choice has a weight of 2, the score is
2 x 2, and if the third choice has a weight of 1, the score is 1 x 1. Adding these

scores together, the respondent would receive a total of 14 points for that question.

Validation of the Tool Quality

The researcher developed a professional competency assessment tool for
physical education teachers, following these steps:

1. Define Operational Definitions for Each Component: The researcher
reviewed relevant documents and research to define operational definitions for each
component. And develop Items and Options: Items and options were created by
designing scenarios that reflect current conditions and events.

2. Content Validity Check: The tool was reviewed by three educational
assessment experts to evaluate the coverage of operational definitions, content
appropriateness, and language use. The Index of Item-Objective Congruence (I0C)
was calculated based on the experts' feedback. Items with 10C values of 0.67 or
higher were selected for inclusion in the tool. The reliability of the assessment tool,

as measured by Cronbach’s alpha (@), was .801. All 30 situational scenarios showed
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statistically significant correlations between individual item scores and total scores
for each attribute, with correlation coefficients ranging from .374 to .621 at the .01
level. Of the 30 scenarios, 28 showed statistically significant differences between the
high- and low-scoring groups, except for scenarios 9 and 15, where the mean scores
did not differ significantly between the groups.

3. Trial and Analysis: The developed professional competency assessment
tool for physical education teachers was tested with two groups of students: those
enrolled in the physical education teacher training program and those not enrolled
in the program. This was done to analyze the tool's discriminative power, question
consistency, and reliability. The goal was to filter out questions with high
discriminative power and ensure the tool's reliability.

4. Construct Validity Check: Construct validity was assessed using the Known-
Group Technique, comparing the responses between students in the physical
education teacher training program and students in the Sports Science and Health
program. And Data Collection: The refined and validated assessment tool was then

used to collect data from the sample group.

Data Collection

1. Data Collection for Tool Development: Data for improving the quality of
the assessment tool from physical education students were collected directly by the
researcher. Data from Sports Science and Health program students were collected
through cooperation with the Faculty of Sports Science and Health, which assisted in
gathering the data.

2. Combined Data Collection: Data from both groups were collected and will

be used for further analysis.

Data Analysis

Discriminative Power Analysis: The discriminative power between high and
low score groups was analyzed using an independent t-test. Reliability Analysis:
The reliability of the developed tool was assessed using Cronbach's alpha coefficient
(O-Coefficient). Item Consistency Analysis: The consistency of each question was
analyzed using the item-total correlation method. Construct Validity Analysis:
Construct validity was evaluated through an independent t-test and comparative
statistical analysis between students enrolled in the physical education teacher

training program and those not enrolled in the program.
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Results

The research aimed to develop an assessment tool to evaluate the quality of
graduates in the physical education program at the Faculty of Education, Institute of
Physical Education, Udon Thani Campus. The tool was developed following the
framework of Gournea (2019).

Tool Development: The researcher designed a tool consisting of 40 situational
questions and options based on the defined framework.

Expert Review: The situational questions were reviewed by three experts in
educational assessment to evaluate content validity using the Index of Item
Objective Congruence (I0C). The purpose was to ensure that the scenarios and

options aligned with the defined definitions and behaviors.

Table 1: Number of situations in the professional competence assessment tool after

content validity verification

The number that has passed
Professional Competence of Teachers no
expert evaluation

- Compassion and goodwill towards 7 6 (85.72%)
others
- Sharing responsibility 7 6 (85.72%)
- Understanding and accepting others
- A love for sharing knowledge with 8 7 (87.50%)
others 9 8 (88.89%)
- Encouraging others to be creative

9 8 (88.89%)

Total 40 35 (87.50%)

From Table 1, out of the 40 scenarios and options created by the researcher,
35 (87.50%) met the criteria for quality and content validity (IOC). Due to the length
of each scenario, the researcher selected only 6 scenarios per characteristic that
passed the content validity check by experts, totaling 30 scenarios. These were
revised and improved based on expert suggestions and then formatted into an
assessment tool for teacher professional competence, which will be used in a pilot
study with the sample group.

1. Evaluation of the Quality of the Physical Education Teacher Professional
Competence Assessment Tool: After selecting and refining the scenarios and options
based on expert recommendations, the researcher developed the assessment tool
for teacher professional competence. This tool was then piloted with a sample group

to collect data for analysis. The quality of the tool was assessed by examining its
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reliability, internal consistency, discriminative power, and criterion-related validity.
The results of these analyses are as follows:

1.1 Reliability: The overall reliability of the 30 scenarios was analyzed
using Cronbach's alpha coefficient (Ql-Coefficient), which yielded a value of .801.

1.2 Internal Consistency: To assess the quality of each item and ensure
that each scenario or question measured the same characteristic, the researcher
analyzed the item-total correlation. The analysis revealed that all 30 scenarios had
item-total correlation coefficients ranging from .374 to .621, with statistical significance at
the .01 level for all items.

1.3 Discriminative Power: The discriminative power of each item between
high and low scorers was assessed using a dependent t-test. The analysis showed
that 28 of the scenarios had statistically significant differences between the high and
low score groups. However, scenarios 9 and 15 did not show significant differences in
mean scores between these groups.

1.4 Criterion-Related Validity: In this study, criterion-related validity was
assessed by comparing mean scores using a dependent t-test between the following
sample groups: Sample Group Comparison: The first group consisted of 5th-year
students from the Faculty of Education who were studying teacher professional
courses, and the second group consisted of students from the Faculty of sports
science and health who were not studying teacher professional courses. The results

of the comparison are as follows:

Table 2: Comparison of mean scores from the professional competence measurement
for physical education teachers between the education group and the non-

education group

Characteristic Subjects SD t p-value
Compassion and goodwill | Teaching profession 13.57 0.88 2.04 0.04
towards others.

Not the teaching 13.23 0.90
profession
Sharing responsibility Teaching profession 13.21 0.75 3.16 0.00
Not the teaching 12.77 0.75
profession
Understanding and Teaching profession 13.57 0.75 2.23 0.02
accepting others
Not the teaching 13.23 0.90
profession
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Table 2: Comparison of mean scores from the professional competence measurement
for physical education teachers between the education group and the non-

education group (Table 2: Continued)

Characteristic Subjects X SD t p-value
A love for sharing Teaching profession 13.50 0.73 2.69 0.00
knowledge with others

Not the teaching 13.10 0.88

profession
Encouraging others to be Teaching 13.33 0.85 3.14 0.00
creative 13.44profession

Not tlhe teaching 12.83 0.85

profession
Mean 13.44 0.79 2.65 0.01

13.03 0.85

From Table 2, the comparison of mean scores from the teacher professional
competence assessment between students studying teacher professional courses
and those not studying these courses revealed that, overall, students in the teacher
professional courses had significantly higher mean scores. This difference was

statistically significant at the .05 level.

2. Further Sample Group Comparison: The next comparison was
between 5th-year students from the Faculty of Education who were studying teacher
professional courses and 4th-year students from the same faculty who were also

studying teacher professional courses. The results of this comparison are as follows:

Table 3: Comparison of mean scores from the professional competence measurement
for physical education teachers between 5 "-year and 4 M-year students

studying teacher professional courses

Characteristic Subjects Y SD t p-value
Compassion and goodwill 5" year 13.57 0.88 2.29 0.02
towards others.

4" year 13.25 0.81
Sharing responsibility 5" year 13.21 075 0.78 0.43
4" year 13.11 0.80
Understanding and accepting 5" year 13.57 0.75 2.16 0.03
others
4" year 13.29 0.84
A love for sharing knowledge 5t year 13.50 0.72 2.46 0.01
with others
4™ year 13.16 0.92
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Table 3: Comparison of mean scores from the professional competence measurement
for physical education teachers between 5"-year and 4 M-year students

studying teacher professional courses (Table 3: Continued)

Characteristic Subjects X SD t p-value
Encouraging others to be 50 year 13.33 0.85 1.78 0.07
creative

4" year 13.08 0.82
Mean 5t year 13.44 0.79 1.89 0.01
4" year 13.18 0.84

From Table 3, the comparison of mean scores from the teacher professional
competence assessment between 5".year and 4"-year students studying teacher
professional courses revealed that, overall, the 5"-year students had significantly
higher mean scores than the 4™-year students, with statistical significance at the .05
level. However, when considering individual characteristics, no significant differences
were found between the 5™-year and 4"-year students in their scores for the aspects

of "sharing responsibility" and "encouraging others to be creative."

Discussion

The research on developing an assessment tool for physical education
teacher professional competence at the Institute of Physical Education, Udon Thani
Campus, aimed to enhance the quality and effectiveness of the tool for evaluating
students. The researcher has discussed the results as follows:

The study developed a professional competency assessment tool for physical
education teachers that aligns with the specified framework. However, the
characteristics identified by Fang (2020) differ from those studied previously, such as
those analyzed by Zhang et al. (2021) in research on teacher aptitude. A deeper
comparison reveals that traditional frameworks for studying the teaching profession
focus primarily on individual traits or the teacher, emphasizing personal attributes
such as good behavior, interpersonal skills, responsibility, and self-sacrifice. These
traits are more about self-development. In contrast, Zhien et al. (2019) found that
Gourneau’s framework emphasizes the transmission of knowledge and values to
students, focusing more on "others" than on the teacher themselves. It highlights
qualities like kindness, understanding, sharing knowledge, and fostering creativity in
others. This represents a new paradigm in viewing teacher competencies, aligning

with the nature of the teaching profession, where "teachers are givers." Therefore, the
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framework used in developing the assessment tool is considered truly appropriate
for the teaching profession.

In developing the assessment tool based on a new conceptual framework,
it was found that 35 out of 40 scenarios created by the researcher met the quality
and content validity criteria (I0C: Index of Item Objective Congruence). Due to the
length of each scenario, the researcher selected only 5 scenarios per characteristic,
totaling 30. The decision to reduce the number of scenarios was supported
by research from Tul, Leskosek, and Kovac (2019), which found that the quality of
responses tends to decline as the length of a questionnaire increases. This study
highlichted that longer questionnaires can lead to respondent fatigue, decreased
motivation, and lower attention to detail, ultimately resulting in less accurate or
incomplete answers. These findings were crucial in guiding the reduction of scenarios
in the assessment tool to ensure that the data collected would be of higher quality
and more reliable. Fifth-year teacher education students had significantly higher
mean scores on the professional competency assessment tool compared to fourth-
year students at the .01 level of statistical significance. This result highlights the
impact of professional teaching experience gained by fifth-year students, supporting
the findings of Fengmin, Nirantranon, and Hongsaenyatham, (2023), who observed
that teacher students develop more positive attitudes toward the teaching
profession and enhanced teacher qualities after undergoing professional experience.
Additionally, research by Chen (2021) on the five-year teacher education program
found that students were highly satisfied with the planning and implementation of
professional teaching experiences and had a strong perception of their duties and

teacher attributes developed through these experiences.

Conclusion

The development of a professional competency assessment tool for physical
education teachers resulted in a robust instrument alighed with the specified
theoretical framework. This tool provides a valuable resource for assessing and
enhancing the professional competencies of physical education teachers,

contributing to the overall improvement of teaching quality in the field.
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Abstract

The purposes of this research were 1) to develop the Daifuku product as the
commercial benefits for the entrepreneurs, 2) to test the Daifuku product marketing,
and 3) to analyze the business costs and returns with the Mochi Mochi Daifuku
entrepreneurs in Kamphaeng Phet. The research processes used Participatory Action
Research: PAR. The 1" objective used In-depth Interview with 3 Mochi Mochi Daifuku
entrepreneurs, 3 food innovation academics and 4 entrepreneur students. The 2" test
used a questionnaire with 30 volunteers. The implement used 9 Points Hedonic Scale
Test. The 3" objectives used workshop with 3 Mochi Mochi Daifuku entrepreneurs.

The results had found that 1) The product should when combined Tubtim
Chumpae rice flour with Daifuku flour in a 50:50 proportion, the nutritional value of
Tubtim Chumpae rice with red bean product per box included energy 240 kilocalories,
17 grams of sugar, 7 grams of fat, and 25 milligrams of sodium. 2) The marketing test
had found that overall volunteers satisfied with appearance, color, texture, chewiness,
sweetness and the preferences were 6.93, 7.03, 6.80, 6.77, 7.03, and 7.00 respectively.
3) The main costs consist of raw materials, labor, and production expenses. The cost
per box was 30.20 Baht. The production cost per month was 3,020 Baht, and the
business returns had a selling price of 69 Baht per box, the monthly sales revenue was
6,900 Baht, the gross profit from monthly sales was 3,880 Baht, with a gross profit
margin of 56.23%, and the break-even point was 660 Baht per month.

Keywords: Product Development; Daifuku; Entrepreneur
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Abstract
This research aims to: 1) develop an online market for the Sri Yothin Thai Pork
Community Enterprise Group in Nong Pling Subdistrict, Mueang District, Kamphaeng
Phet Province; 2) test the online market for the Sri Yothin Thai Pork Community
Enterprise Group; and 3) analyze the business costs and returns of the Sri Yothin Thai
Pork Community Enterprise Group. The population consists of 15 members of the Sri

Yothin Thai Pork Community Enterprise Group and 100 consumers of the enterprise's
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products in Nong Pling Subdistrict, Mueang District, Kamphaeng Phet Province. Data
was collected through interviews and questionnaires. Statistics used for data analysis
include percentage, mean, and standard deviation.

The study results show that: 1) Posting products on Facebook for promotion
or advertising often focuses on creating followers, sales, and using appropriate content
can generate interest and increase sales. 2) The overall online market testing of the
enterprise group was at a high level (mean = 4.49). 3) Cost analysis consists of 1) raw
materials, 2) labor costs, and 3) production expenses. The return analysis for sun-dried
pork production includes 1) a profit margin ratio of 43.05%, and 2) a break-even point
of 869.69 baht.

Keywords: Online market model; Sun-dried pork product; Community enterprise group;

Production return
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Abstract
The objectives of this study were: 1) To develop the reading and writing
competencies of students with learning disabilities (LD) using the Response to
Intervention (Rtl) model, and 2) to study student satisfaction with the Rtl model.
The target group included 12 third-grade students who had been screened and

were likely to have learning disabilities in reading and writing. The materials and
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methods employed in the study included 1) the BRIEF2 Screening Teacher Form,
2) a reading and writing 7 activity set, 3) a reading and writing test, and 4) a satisfaction
questionnaire. The study results revealed that: 1) After participating in 7 activities,
students met the set reading and writing criterion, developing students' reading and
writing competencies through 7 activities allowed them to progress from easier to
more difficult activity tasks. Class schedules arranged for students to study in small
groups, and 2) Student satisfaction with the use of the Response to Intervention (Rtl)
model was at the highest level (X= 4.61, S.D.=0.62). In summary, teachers providing
close attention, enabled students to improve their reading and writing competencies
effectively, responding well to the intervention.

Keywords: Learning disability students; Reading and Writing ability; The Response to

Intervention Model
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Abstract
This academic article The objective is to add value as an important tool for
improving and developing the status of internal audit operations. It consists of

increasing the value of internal auditing. Optimization of operational processes and
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increasing financial efficiency Especially the budget plan is effective. In order to have
the most appropriate and efficient use of resources. and improvement of all operations
Internal studies and audits help the Agricultural Museum Office identify and resolve
problems that may arise in all of the organization's operations. and improve various
processes In order to be able to work more efficiently and effectively in every aspect,
it is a communication of confidence to the agency that internal auditing It will be
carried out with fairness, which creates additional value (Add Value) for the agency
and those involved so that the agency can improve its operations to be more efficient
and effective. which internal audit The work will be carried out in the form of
consultations, recommendations, written reports or others as deemed appropriate,
with the determination to ensure that the operations of the agency can achieve the
goals as set out. and in line with the management's expectations of the office's internal
audit unit.

Keywords: Internal Auditing; Assurance; Objectivity; Independent Add Value; The Golden

jubilee Museum of Agriculture Office (Public Organization)
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TuAnssud 21 Fafnduriuanlanufirgramnssugainluglandavia vilviaam
FosnsvosmanussuUasuly sveane q fidun1sviien 9 (routine-work) laliiieane
Sndiely TainsuimsnuvemnesdnsdiufenndyfuannnindeuniaasusAadsa
wazmaluladfiinisdsuulasednenag feduanuimeslunsdiduanuresesins
fFosUudsunarimundnonndusg q iiefindaninuaiusalunisudsdunasiim
owdnslugaruegseanansaniunisaifivdsuutadaeming (wued vy, 2567) St
Fosenfaarnufnanimanaluladarsaumeduiadeddyiiinainnisiuisusdas
iudinunasiasugiaegeinnselan Jaufasldldiniinsdsdinanudusgludagiu
Ihsunansenunazsndudeaiinisufuvasulimiudean unsaifiiuasuulasesnesinsy
Mnmsunssruinveddsanadelifalalsun 2019 (COVID-19) walan lud 2564 su1AS
wisUszinelng ledszunaunsalfennsssuinszasniiaosvaslsainidoldalalsun 2019
(COVID-19) Walan Faagnsznuussatu s1uau 4,700,000 au Taelusiuaud 1,100,000 Ay
flanuidesinenu uwagdn 3,600,000 Au Srnudssisgldavanasegiann

Fedrunilsonadananszmuseszuuiasugianisiuvesnlan Taglusefugiinig
Beiu Aadn aounsaliizdihli GDP AMmsinvesefsaniasnninfimeiinty
Tuefin fanmnd 1
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The COVID-19 crisis is expected to inflict
steep declines in output across Asia

(real GDP growth, in percent)
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dnsululszimalnediddnauiifsdudinuasiedunssiissinszuimauia
waziinegi (esdnisuven) iundduesdnisumneu lugusifis AasituiuinisSous
wszifeshnauasnszdnienimventnidinens wasilugudnaisnisiseusndnuiveyn
ypalATEgAaneLiios uinnssudunsnuesUesUssma 9ldFunanssnuaINITITLIA
syaoniiaesvaslanfnidolayalalsun 2019 (COVID-19) auiliseldanasnindosas 50
T . 2564 @Einnuiiiisiasiinunsndumsziesinssumaud ansud g (esmsumaw)
Mlin1snsivaeunisludesastmaniseiuvesesdnsiuaiunisussiiudssdnsug
uazUsrAnsanvesszuunImuguansluiimanzan faludun1siiuLagnIsuImsOL
WodaaiunisuuAnuliussainguszasduasidvunsuesesdns lngnisiauesieu
AenfuAanssumsiiiuyanivededdng iﬁuﬁgﬂmiﬂwﬂﬁﬁ’lﬂ%ﬂwﬂﬁJUE'hEJU‘%WﬁIumiU%JUUEQ
UsgAnBamnsvhauiiefindsyansua wazqualiiinslininensegralsevdauazdua
Femsnsieaeuneludns ndumLEIEa (Theodore, J. M., Rajendra P. S. & Amold, M. W., 2017)

uneaAnnsiingUsrasdiiugarduedestiefiddlunsuuusuas i
anturvesdinaus lnsfnguszasdndn (1) mIvfiugaiwesnsnsiaaeuniely nsine
warn13nTIvd@eunsludislid1dnuinsdaiinyns auisanauwasUTuUTedum
wazuinisvesmninlifiaanmiazaaaulanndy wu nmsimuninssansiiviala
WfinAnuaNysaiveInIsiansuarnnsesute Wudu (2) Msifiuuszansnmvesnszuauns
Anfiueu nsAnwwaznisnsivaeuasludiglidrdnauinsdudinunsiilaseasie
LAENTFUIUNTIILATUSEAVE A MIInTY Wy nsUTuUganssuaunisinnisadien
nsdanislasanisndenisuimsdanisnineinsuyed ieanalddenaziiiunanin
(3) naLfiasEAvBanmansiu msnwinaznisnsaaeunelutiglidiinaufifisfusi
NYATAINITNTANITNTNEINTNIINTT T ueE e UTEANB A MIINTY LU n15TASIEe
warUfuUssnsldane msfmuansusuUsznaegaivszdnsam deliiinisliminenns
o vINALLa U AVENMgsan (@) nsuFulssmeidiunmiamn msfnvuasnissiadey
meluteldinnuiifissusinens aunsossyuwezudlotiymiorafedulunsdiiueny



NINTUMINFETUAA1UN T 13 aluil 2 nsngau - Sudna 2567

MUAYeIIANT wazUFuuTanseuiunsnine 9 Weliausaviinuldegeiised@nsaan

a

wazilusgananaunTulunndunInsgIunsnsIvaeunslud i umhenuessy

unumnnsaaaunely

ofin: MIRTIABUINENITURN (1Bsav)

J99tu: MInsr9aeU (Assurance) ilelitoiausuuzsiedfunnsieaey uasduiuinm
(Consultant) MMusguunsAuANNIElY

au1An: New Ways to Add Value in Expanded Role muﬁmﬂaﬁwmﬂmima%au
(Assurance) wazmsiuiivsanm (Consultant) shuszuumseauaumelunegsia Fumsuims
Jamssnunsiu uazsuMsUIMsANNEDS (londe enendiian, 2559)

Competition: 1ugaEuLsn Wuuumsiuansisrumetsudediuazmsuntes
sewinagamaasunelunaziiumnnasediuiiotovurvesnuondundn luldilsda
AYUFBANISVDIBIANT (Striving Together) WWunisudstuiues Tfuwi fyue T{seudiou
Tyt wuamaiindioutu 141 = 0 (0 Ao wadwsitosdnslésu)

Cooperation: (ulumafignsvaeunmelulazifunisnea aszminfansemii
Fatuuaziu Iausudedady wifdslimnuddysreniseauendundnsineiesiieg
szt fivesnuedlivzuuiy uiansavieusauiuls (Working Together) Wunistuau
avan fims “voxn” fuwnntu Snlfmena Suilstuinntu Wedsslewiudu Wudnvue
1+1=2

Collaboration: \Juanuwazaaensas1eassAsIniu (Creating Together) vinaudu
fandeatu ilathmnessstudesandinuesiuiu egnlsfinm wamstoaduglasse
sennududaszuesinmaasunely winanisnsvasvazfufivensuuaziilugnis
U¥uugsnuinsfuuimisiiaes assiidumsadisiiunseasuimduiiuideafuszving
Ansiadeunelunazisunisnsn Wudnwae 141 = 3 fe asrnslavszlevianisnsivaey
YoIRnTIERUNE Y

Jasefiaziinlugannudnialunislduuanie Collaboration e nsadisainy
1$179l wazvdannumnnszuastatuuas iy Tnensiheuasiadeunuuilame venlnd
otansslumsan niouheiuneTngUsvasd Uselewivasnisnsiaaeulidila wagsiuiy
MUY 19U Ussiuanuides mImuay eduneiinisnsiaaey aguitnmsseiu uds
nan1svagevaeseLios Tudsltnusluniadudfedin Wuiugulunsmeududa
Wty (onde enwiww, 2559) dmsunisasiasunielulldrundnsuliiiinaiudisa
(e5fun Shuladn1fiy, 2560) Usynaunie 1. a'qLﬁ%ﬂﬁﬁﬂﬂﬁzmumsﬁﬁuaLLaﬁﬁ (Good
Governance) kazanuluslalun1sufdfeiu (Transparency) Jasiunisusengasivey
y3on1mmadn wastdunmsmnuidssfienfintusudmalinsdiunulivisg ngusyasd
2. duasulmAanistufintyduazsenununindiaiiuiuiingeu (Accountability and
Responsibility) vil#esAnslddoyaniomenumuniniisuinseuuasdufiugiuresmdn
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AulUssla (Transparency) agauau1sansavaaula (Auditability) 3. daasulviia
UsedndnmuazUsednsnavesnisuuneu (Efficency and Effectiveness of Performance)
¥9309An3 losnnmsnseaeuneludunmsssiiiieneiiouiisuteyannsulunis
UFTRu Fududeyadidfafidiedfutgssuunuliazainianuandunouiisdeu
wazlyimunzanfvaniunsalnaennat Pvannatuazaldiedudenarsseninsguins
waguiuRulunsUszaunazandymanulddilalunlovie 4. Junnsnisasmawis
81U (Check and Balance) d@uasuliiinnisdnassninensvesesddulegrumngay
paIRTUAINEIAEY Lﬁ@lﬁlﬁmamuﬁLﬁuﬂssiasuﬁqaqmiaaqﬁﬂs uag 5. Tudgraufouds
a23amti1 (Warning Signals) ¥84n15UsengAllvaunsani1sa3nlueAnsanlon1annuiewns
uazAuidssfiornfistusiaiiefisloniavesmudiisavesin

nsasadaunelufumsiiinyasn

msnsavaeumeluiiufonisliduinmniudass uasiinguszasddseaniuy
ueLfinAuALazUiuTansAiunuveessdns dolvesdnsussginguszasd
gt isnsiuszuuuasilsadouitonlivsadular Ui sessansnmaenssuaunis
USsanuiEies MsmuRy wazmsmiugua (e A3anSinen, 2564) ansnsatenuiieaty
nsmsanaeunelulddn 1. aanades uanunsaivdemgnisaiiensasiindunazdu
gUassadansussaiatmnevatesding arandssannsotalfnuaiianiniuuaslonia
flasifintu 2. msaaua Wunsnssila 9 Anufiihednnis Augnssumsuinswaryana
duldiasluifieduaiunisuImsanuids divlenalunsussaingussasduasitmang
fdslilddnsa drensdanisiintifinaunuinesdng dn1s wazaruaulfnissniunis
yes0eAnsiUsEAviameafissnevglmAnndnuss fuodaumaauna sdnsayldiu
arudifanaingusvasduantmnefiasly uas 3. nszuaumatidugua stenssurunns
sssanAura 1S 9 Aldleesunuvesnguiinausslovivensdns (wu §aevu
Fwil 1udt) ilerssaendesguamnuidsauaznisuiunsmuguuesedants dufunis
psaaeuiiy annsausssanveansnsnaeuléidu 6 Ussn (Angelova, B. & Koleva,
B., 2015) laun 1. M13M529@eUN19N15W8U (Financial Auditing) Li‘]umsmaﬁ]aaummgﬂéfaq
LLazL%ﬁavLé’sum%'a;ﬂaLLazéT';Lawm 9 119N15R8U MUY wAEIIBNUNNITRUATOUARY
fansgualeiu ningau warUsslluanuiiiganavessyuumununeglun 9 2. M1snIvEeY
M3UFTRI (Operational Auditing) iunsasiaaeuiiielviiulain msﬂﬁﬁ’amuﬁa%’jumu
nsanfiuuvemtlignuag 4 aeluianisduluegrsiivss@ninim dnrslansneans
o8 19AuALaziiUTEAVENA JuamnTauITyingUirasAnasidiminedinanisldiivun
3. NIATIVAOUNITUINIS (Management Auditing) tUNIT0TINEBUNITUITMTNUAIUGAN <)
¥9309ANT H13EUUNMTUIMITANTABITUAITIUNL NTAIUAL NTUseliunaligniu
UTEIIN NIRY NMINARUAENSNEFY saadulumumdnmsuimsnuuazndnnisiify
guaiiA (Good Governance) luFasmudlefiels mnwsuinvey mnuidusssu wavanalussla
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4. MsnsrvdeunsUdRnudenmun (Compliance Auditing) lunismsiaaeunsUiiRu
e 9 vesesAnsindulunuuleuns nguing sudeu deddu AdsiiAeidosiinivun
Faannieuenuaznelusidng MIRTINEUUTANT 5. N19ATINADUTFULILATTAUING
(Information System Auditing) Lﬂumswawmmaﬂmama sidofoldvessruuauuazoya
fldannnisUszananadisnoufinned saunsssuunindidedoyalunisuivugaudla
uwazNsSnwInTNURenieveieya waz 6. N1InsIvERUTLAY (Special Auditing) unismsivaeu
Tunsdildfuusumnsnndeuins viensdliinisaiavdenisnsgyiiidelulunmain
Anngvang ma:ummaumiaaam1a]U:umsnimmaahﬂ,u‘v]NmsmmaﬂiqummauLﬂmm
einrnaeumeluaziiiunsmseaouiiofumaniug Teiiaase nadems viegSuiinveu
wiouaiauanuzInInsoaiy

uanandfanudn manmvaeulneiiuuiAnfitrysannisnunssaeunieluialy
Wriun1sasiadeussuvasauwabiiduiiunsiageuifediy se “Integrated Audit”
FuduumiAnfidauddgiinuindulutagtu Wesanagildnisfivunvouien
N1InTIIFEUATUAIULAZATEUARUAIABININEYTY adannufianelaldfudTunis
pdev lesananmudfeunaranszeviian dwmalinisnsiaseuiiussansnmaniy
(1 A3avisian, 2564) egalsfnmiiielfiAnnuelunsasaaeunelu ndnduliAnmna
519 9 Aaian (Institute of Internal Auditors, 2017) dasteldil 1. Msdsdyaaniioudramh
w0 Warning Signals dryananiteudiiniumunedis ATIVABUNITNITAVTOANUUTENGANYRU
Tuesdng wu nsdneenning nsuduuuriennduun Wudu Sansdedyaaniioni
wdwannudsaarloniafionaduiesisussdumainnisyasa Snadetaeidia
Wosiudvasnisvinudniadniie 2. nsbivinisiunssaeuneludieduaiuliia
UszdnSamuazsUssdnsnaluldejurfivesesdAns 3o Efficiency and Effectiveness of
Performance tosaniadasilolunismsrvasunigluiuszuunsAnuuuussdiu Jinsegh
Mnduinidoyaynedieildsunnuisudisuiuludiudng 4 edsnsouagu nsvurunsi
Jedpsnsyrimslaeliuinissunsvasunieluifianuimnuting 3. Sreuiuussssuy
mstufindaduasiarusuiaveulumsmenunuminf wie Accountability and Responsibility
Hunmsiliiesdnslifudeyanazse nunmuvihivesusazdnldegegnies finruilusda
n319aeule 4. n13nsiaasunieludunisalanaurias1u1? ¥se Check and Balance
fieduaiuliAnnsdnassmineinsiiothinldanuegieduar Wuluawddu wazdanny
wangaufuuienelfiinyssloviddonsdnsodisgean Snvis 5 Feduasuliiia
nsrUIUNIIAIAURUATiA (Good Corporate Governance) uananiidsfidaulunisadis
aslusslalunmsduiiufanssuneluesdng deafunismadn uazanmuidedilifialszasd
iy naduiunsduman mavesianssuililulunudigad s s

agdlsfinu nmsnsavaeunglulaedsunsaaeunieluiionn avtiwandetinnain
g q TuddddFunsdniunisanuinisfunsnasunsluiifiaunin WWedeld dawals
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nsasrnasunuawnesdnsilulumuidmunenindivazdananuidesng 9 910013
ALIUAINTTUYDIDIANTDNGIY

N1375298UN"8 TV IUBIANTITUNIYY

arumeunilsnnsrs vy dAitunisiunisadavesds wa. 2561 duadaduld
dletuil 20 wwisw 2561 saas 79 Tyl wisauvesszdaliinisnsaaeuniely
mseuaunelulaznsuInsianisaudes nglvfeujUiaauunsgunazndninas
Ansensransadeiivue Jafmuandninusiitdie uinsgiuLasndninasiuioanag
as1adeuneludviumicesuvesiy w.e. 2561 wariudludin visauvesssieuqod
(N5gM529M5Ads, 2561) “osAnsumvy” Fadadumirsnuresdgussianmia aude 1(0)
YoINENLN T ?NU%JU‘UgamsﬁwLﬁumuiﬁﬁﬂsz?ﬂw%mwLLazﬂizﬁw%Naéﬁu GRAGRD
dudunislugunvuresmsliduiawnuzii vienssenuduaisdnvaidnusviedu o
Afuaunls iielinsduiuanuvesosdnmsumvuaiuisavssqilmuneauiangd
Fanwit 2

vo o
HNINUALLE/

ANENIIUNIT

Ho1unIs | Wiy |
I ddn/nas I I Avdn/ngy I

a % s
AINN 2 LLa@QIﬂﬁ\iaiqqaﬂﬁﬂqillw’]%u
fu: Biund Wungny, 2567 kAN neansvdeun1nsg nsuUlnans, 2565

MsimuaAsgIUNIAsIaeUAsludnIuniisuYessy Ieliinsiaaey
aglulfiduuumeansufoRnunseseungluliiiussansamuazUssaning 1iesann
nsnsreaeumelutiuinduedesiiovdefdisiddyuesiuimsmenulunisinmiu
wazUspiiun1sufoRauresdanauing q aelumiisnu s1uan1siausLurLuINIg
vidoumsnsfiagviilvinanisiduau asnsaussqranuingUszasduazidmsnediimue
17 (Fortvingler, J. & Szivos, L., 2016) %ammgfluﬂwsmaﬁ]ammﬂuﬁm%’wmsmusuaq%’g
fu IFinualdiauaenadestunisufiiauivdnnsnseasunielusedvaina
Ao 1M IUEINan1sUURNUITITNNITITIaEeUN1elY (International Standards for The
Professional Practice of Internal Auditing) fifwuslaganiiugnsisaeuneluvosamigenin
(The Institute of Internal Auditor: 11A) duagvinlvin1sugiRuvesgnsiaaeuniely
YommhonuessgliiunssensunfuImsuazgiiiendes (nsensaensnds, 2561)
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1A59a3 191N IUNNTATIRaR Uy Usenaume 2 diu fie wnsgiusuaauds
LazUIRsFIUAIUNTUFTRY Fefu ieazaandenisinannudlauazinluldnaen
UNM981984 wazUFuusuiludely Jsmuusliisaiamivlusdasiiteveswnigiu
w¥ouduAresuresdenisiuinsgiululdlunuuinsduliaudeiuuazauuinig
auliA1USnY1 (Kogan, A. & Vasarhelyi, M. A, 2017) 91038 1. 8195g U uAaudf
(Attribute Standards) Hutnasgiuinanfednung Yeamiisaulazyaaniuidinu
Frunsaraaeunisly Tassududstaunsgiud 1000 Juduly 2. wmsgiudiunis
UFURs (Performance Standards) Wusnasgiuiingnila dnuasvesamuLayNTZUIUNg
UfTRusunsnsnaeunely TneSusunsiainasgud 2000 Wuduly

viadl nstanasgululflusuuinmedulerudetuuazauuinsiliiinw
AwilA18n1YT A (Assurance Services) ag C (Consulting Services) ﬁaﬁwmamﬁammgm
(Theodore, J. M., Rajendra P. S. & Arnold, M. W., 2017) ®5u1elaa1 1. 91uusn1sanu
Tanndesiuazunusednes A devheainiavsiaunsgm 1wy 1000.A1 iunnseduneds
Snwarauuinislianudeduuiviisnuvesigidesivunly lunginsuas 1130.A3
Junsesueiansliaudesiudenuiagliduinwmneu Wiy 2. suuinisdu
TimUSnwazuumesnes C Aovingainavsiauinsgiu 1w 1000C1 WWuniseduiuia
Fnwaugauuimsliduinwidesiimualilungtng way 1220.C1 1uniseSueis
nsUfuRuuInslimUInweanusydnse egsseuasy udu

A1NIZIUNTINTIVE DU

UINTFIUATUANIN unasgIuiunsURUROY|

2NN 3 LLﬁmIﬂix‘]ﬁ%”NM’lmiiWUH’limi’Jf\]ﬁ@‘UﬂWiu
o Y]
N NIENTNN1TAAY, 2561.
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wmsgmammaUfiinu

2000 2100 2200 2300 2900 2500 2600
s Wy || e W || Ao || asugtie sswmamnsanseey || nsiammen || meeudy
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e

2010 AMFTIMAUNTS 2110 msAiugua 2210 nrsivun 2310 n1ssey 2410 néninst
AsI9dEY 2120 msudwsr e sz daya Tumssien
2020 msiauauazagi 2130 msmugy 2220 mshvumeusn || 2520 nshesned HANTSATINAEY
wAMEAITEEY U wrrtlsmdiv | 2020 AmnmmmeseI
2030 mavSmaEweng 2230 misdadss WA wnnIATINARY
2080 ulsnounsSE viwenns 2330 n1sdfiu 2430 p53zyieRaT
msUfilfnu 2240 wuTIAMS Foyn nrufiReaiuly
2050 msvsEnueE U 2340 msiffu mamaninns]
gt quA IRTgTUURE
aamsUifvues ms LEECHIeE]
fu Ut msaTeagUmEly

e T 2030 i sulusie mamdninasinsgimimands e aRsvdnnastUiEnsrrasoumeud i vmhsnuwedy
(2dufl 2) A 2562

i AsEnTIanTIAAY, 2561, 0. uAENTENTHMEAR], 2562, 2

AR 5 LanralassadiaunnsgiuaunsufiRnu
= 9
N7: NIENTINITARY, 2561

nszuIun1sUuRnuvesnsivaeunieluvesesdnisumay Wulusumdeny
Y9139 59Uty nsudnBnarsdsdammunussinnuesnunsisasunisly (Angelova,
B. & Koleva, B., 2015) fasigluil
1. $uu3nslianudosiu (Assurance Services) wunefia N1sTI9ABUNANF Y
A9 9 eg1aLfieessTy e lHldurFanisUsEfiunasgsdasslunszuaunisiifugua
MTUIMNIANUIABILALNIAIUANYBIBIANITIVTL 1TY
1.1 N19933988UN1563Y (Financial Audit) ¥31884 N15MTIABUAIINYNF DY
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7. ANUIANTYUAS 23,980 25,475
Total 35,930 37,986

5.2 dun1g

nssuaunsidsulinasreduliaziinisssyaduvesaunisiaglddiaei
fiuegluandu wu (1), (2) Wudu

6. NnAnsTUUTENA (613)
mndeansiduininssuuszmafieveunayanavienthisnuiiisatesaiunsa
Fould Tnelfegudadevmdnvesunanunasiouenaiséneds wu
V9UBUANANITUITBUALHAIU UN1INY18851907)a1U1 flsdoilorenansuas
Toyaiiiuuszlovidonmsduiuamide
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7. 11591989
TWsunusededsfiusivazfananuising 9 Alddundngrunieienarssnsdalu

msfnwusnliludomuasiheuna
nsredsluiiont Wunsradussyundsiiinegianirequnnegludonives

UNAINIYINIG drusgaziBenianysaivesuvastoyaszuansly “lonaisdnede”

Tudawevssunaraiennms tasldguuuu APA 7 iy
7.1 mansmeazBeavasmatnedduiiom
(Husiq, YARUR, i lavntiiiensds)

(Husiepuusn LLawﬁLLmﬂuﬁam, YARUR, wih @uniiensds)
(Fusisauusn wazane, AT, wih laamthitenede)
(Husiq, Yidun, laidiavndn)
(e, IARLT, wth 1aenthisnsds)
(Uses, DIt i lavvthiénsde)
7.2 MAITIYALLIYAVINITONDIVINGUNAIY
1919198951815 1AUAIUBNYIAILINVDILUAT AIUNITTEEFUAIEN YTV
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InINgual USTANAINIT Wag V13 @IUNNE. (2519). ANUEINITAIUAIUNMTRUYBINAUIA
nsdlveammuIauasnsamN AouAsunandungunmwamuas, 27sa i
UTMISAIANS, 16, wIgu 2519, vt 231 - 254,

(2) unAuIINENEITUTENBUNITUTEYN (Proceedings)

Kato, S. and Widiyanto, A. (2001). Environmental Impact Assessment of Various Power
Generation Systems, paper presented in the Tri-University International Joint
Seminar & Symposium 2001, Chiang Mai, Thailand.

W30 Y3, adgll 5uA wasvnuLAesh NesAAsIsa. (2551). lunaegneinevesnsm
5’1%fauLLaqmﬁmﬁﬁﬁ%umm%wﬁ%u, MTUTLYUAULUNTITYINITFUMUUNGITY
NAUNY grurduiauszmalne, aninendeusms Swmianualan

(3) 5789UMIIYINT / 189U
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Annual Report.

s TwAvsiiung, uatl fusiing wagdiinen WivsAa. (2529). TI899uNI53981509
UsyIfmansvyuiua1aa, 1nsinIs39eseuunIsyinasy unIne1aeveruni.
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“Z/Q\?‘U?‘Z;sziﬁﬁ]/,Qﬂ?fﬂﬁﬁﬂ@@%7ﬂ§d§@?]@dﬂi&‘WTZ‘WEJ. WEINUTNTANTANEN S
wnSudin aasasiansLazdeansInaty. WnInedesssumans.

(4) wilsdo

Myers, R.H. and Montgomery, D.C. (1995). Response Surface Methodology: Process
and product optimization using designed experiments, New York:
John Wiley & Sons,.
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N8 153R wagnunwn yUnen. (2525). adAadn. nFamne: 1ATINTFNIATINY
AUSLWNYPFNERNT ASTIYNEIVUA.

(5) BN

43303 103, (2538). NISANYIFNINNITITUVAITUTUUTENOUNISAOUIVIFIANANY)
luseaudisenfinyimoudu aannnsuaIlgany) va999ninYauuny. INeUnus Fuu.
UUNYT: UMINGNSUELUvIEsIIUNEIY.
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(6) 1Iulud
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Fregnensdreddlution
(#3ua Asntium, 2553) (Tirakanan, 2011)
faeg1an1sudatananssnsdentuineiduniwnsengy
1.1 fregruonansdrdeiiduniede
diua AN, (2553). M5UATIFMUTNY LI IUTIEN NAIPUAIARS.
N3N LSRN iIaInIaluINede.
Tirakanan, S. (2011). Multivariate variables analysis in social science

research. Bangkok: Chaulalongkorn University Printing House. (in Thai)
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