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Abstract

Infraorbital hyperpigmentation becomes a significant concern in individual regardless of gender
and age. The etiology of infraorbital hyperpigmentation is multifactorial including excessive pigmentation,
periorbital volume loss, skin laxity and density of subcutaneous vasculature. Moreover, its management is
quite challenging because multiple factors contribute this condition and choosing the appropriate treatment
according to the causative factors. Among the causes, excessive pigmentation due to increased melanin is
the most common factor. Niacinamide, one of the active forms of vitamin B3, possesses various properties
such as skin lightening effect, anti-inflammatory, antioxidants and sebostatic effect. However, no clinical

study that demonstrating the safety and efficacy of 5% Niacinamide cream for infraorbital area.

Keywords: Infraorbital Hyperpigmentation; 5% Niacinamide Cream; Mexameter

1. Introduction

Infraorbital hyperpigmentation has been defined as periorbital hyperpigmentation and dark circles.
It significantly become the common patients’ concern especially in woman in both dermatology and
aesthetic field. It affects in all ages regardless of gender and race. Although it is not affecting directly our
organ damage, it can impact on our quality of life since it make individual appearance looked old, tired and
even sad (Safety.Pdf, n.d.).

There are multifactorial factors to cause infraorbital hyperpigmentation. Excessive pigmentation is
the main cause triggered by dermal melanocytosis and post inframammary hyperpigmentation after atopy
or allergic dermatoses. The causes of dermal melanocytosis are congenital lesions like Nevus of Ota,
prolonged sun exposure and certain drugs. Thin, translucent eyelid skin is another cause of infraorbital
hyperpigmentation and appear as violaceous color. In addition, overhanging of the lower eyelid muscle and
fat makes more prominent the appearance of dark circle (Roh & Chung, 2009).

There are many treatment options available for infraorbital hyperpigmentation in nowadays.
Topical, chemical peeling, injection, laser, and surgery procedures are available for management for dark
circles. Chemical peeling method is used for depigmentation of dark circles which control skin damage,

rejuvenation, and generation of tissues. There are many peeling agents with superficial, medium and deep
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depth depending on the concentration. Trichloroacetic acid, alpha-hydroxy acid such as glycolic acid are
common peeling agents (Roh & Chung, 2009).

Various lasers are utilized such as Q-switched ruby laser (694nm), Q-switched Alexandrite (755nm),
Q-switched Nd:YAG (1064), pulsed-dye laser and ablative or non-ablative laser. There are selective photo-
thermolysis action, collagen rejuvenation effect in different laser systems. To retore the volume loss, autologous
fat transplantation and hyaluronic filler injection are the main choice of treatment (Friedmann & Goldman, 2015).

Topical depigmenting agents are the easy, cheap and effective options which are hydroquinone,
kojic acid, arbutin, niacinamide and vitamin C. The mechanism of depigmentation is inhibition of tyrosinase
enzyme, preventing melanocyte hyperactivation and decreasing the melanin transfer. Combination with
topical agents with different actions gives more effective results (Sawant & Khan, 2020).

Although there are plenty of evidence-bases research for melasma and facial whitening, a
relatively small number of scientific studies to support infraorbital hyperpigmentation. Moreover, most of
the studies were related to the tyrosinase inhibitory of skin lightening compounds, but fewer research related
to different action on melanogenesis like niacinamide.

Niacinamide are water soluble vitamin and amide form of vitamin B3. It plays the critical role in
NADH and NADPH which are the main enzyme of the body metabolism. Moreover, it possesses many other
abilities such as anti-inflammation, anti-wrinkle, reduced sebum production and barrier protection (Wohlrab
& Kreft, 2014). There is no side effect to the organ and no drug resistant have been reported. Because of
fewer side effect, cheap and easy to apply, niacinamide become high demand ingredient in cosmetics.

Research approved that niacinamide compound is beneficial in facial skin whitening. Therefore,
this study will be conducted in order to see its efficacy of 5% niacinamide cream for infraorbital

hyperpigmentation with any possible adverse effects.

2. Research Objective
(1) To observe the efficacy of 5% Niacinamide cream for the treatment of infraorbital hyperpigmentation.
(2) To observe the adverse effect of 5% Niacinamide cream in infraorbital hyperpigmentation to

observe the participants’ satisfactory score of 5% Niacinamide cream

3. Literature Review
3.1 Theory, Concept and Related Research
3.1.1 General information
Niacinamide can be observed in free as well as in bound form in plants and animal tissue,
primarily as part of the pyridine nucleotides nicotinamide-adenine dinucleotide (NAD) and nicotinamide-
adenine dinucleotide phosphate (NADP). It is taken with food. Approximately 500 ppm can be found in
yeast, between 10 and 100 ppm in various bacteria, alfalfa, oat, maize, wheat, palm kernel oil, soya beans,

molasses, and in animal organs like liver, kidneys and muscles. After the co-enzymes have separated,
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niacinamide is resorbed almost completely in the small intestine. After resorption niacinamide is stored as
NAD in the liver, therefore the homoeostasis of the niacinamide in serum is regulated. Niacinamide is
excreted through the kidneys. (Wohlrab & Kreft, 2014)
3.1.2 Mechanism of Action

The physiologic role of niacinamide is as a precursor to important co-factors: (NAD) and
its phosphate derivative (NADP) which involve as redox co-enzymes in many enzymatic reactions and
antioxidants and have other signaling properties. Therefore, it is possible that niacinamide has these multiple
effects on skin indirectly because of its role as a co-enzyme precursor. The effect of topical niacinamide is
inhibition of oxidative processes such as protein oxidation (glycation). Glycation is a spontaneous oxidative
reaction between protein and sugar resulting in cross-linked proteins that are yellowish-brown in color
and are fluorescent. These products can accumulate in matrix components such as collagen that have long
biological half-lives.(Bissett et al., 2004) As the precursor of nicotinamide adenine dinucleotide (NAD),
which a major coenzyme in the production of adenosine triphosphate (ATP). ATP is known as cellular energy
currency that transports chemical energy within cells and boosts cellular energy and may enhance energy-
dependent cellular processes such as DNA repair. In addition, Niacinamide is the sole substrate and
an inhibitor of the nuclear enzyme poly- ADP-ribose polymerase 1 (PARP-1), which is activated by
UV radiation. PARP-1 proposes several important cellular properties, such as DNA repair and genomic
stability, as well as the regulation of some transcription factors, particularly with relation to the expression
of inflammatory cytokines, chemokines, adhesion molecules and inflamsnmatory mediators. When PARP-1 is
overexpressed or NAD may be over-consumed, leading to cellular dysfunction or necrosis. Having adequate
cellular energy and properly functioning PARP-1 is crucial for a number of skin conditions,
for which niacinamide may have beneficial effects.(Chen & Damian, 2014)

3.1.3 Uses and Adverse effect

Apart from depigmentation, both oral or topical niacinamide has multiple properties such
as antioxidant, antiwrinkle, anti-acne and dermatological skin diseases. For this reason, it grows to be
the popular ingredient in skin care products. There are many studies related to niacinamide for different
clinical purposes.

The clinical 3-year retrospective study of bullous pemphigoid treatment with tetracycline,
nicotinamide, and lesionally administered clobetasol (TNC) in comparison to prednisone (P).
The median period between complete remission and relapse was 60 days in the TNC group and 90 days in
the P group. At least one relapse within 1 year was noted in 32.1% of patients from the TNC group and 50%
from the P group. The 1-year survival for the TNC and P groups was 83% and 65.9%, respectively, and
the 3-year survival was 71.2% and 48% respectively. In conclusions Tetracycline and nicotinamide combined
with lesionally administered clobetasol is an alternative, effective treatment with better survival rates

compared to prednisone in BP.(Chaidemenos, 2001)
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In a double-blind randomized control trial, in patients with four or more actinic keratosis,
the development of basal cell carcinomas and actinic keratosis reduced significantly when patients took
oral nicotinamide (500 mg twice daily for 4 months) compared to those who were given a placebo.
(Surjana et al., 2012)

Side effects from the topical application of nicotinamide are minor and rare and include
mild burning, pruritis, and erythema. These side effects improve with continued use. Meanwhile, adverse
effects of oral form include liver toxicity, neurotoxicity when using high doses. (Rolfe, 2014).

However, their association have not been studied well for infraorbital hyperpigmentation.
That is why, we would like to observe more about adverse effect after topical application of Niacinamide.

3.1.4 Related Research

There are some studies of niacinamide related to hyperpigmentation.

The study by (Hakozaki et al., 2002) is randomized split-face double-blind paired design
using vehicle moisturizer on both sides of the face to 18 Japanese women aged 25-60 years. They observed
the outcomes of applying 5% Niacinamide cream vs the vehicle moisturizer twice daily for 8 weeks duration.
By using image analysis and visual assessment, the side of the face receiving niacinamide showed a significant
reduction in hyperpigmentation compared to the side receiving the vehicle.

Another study with 50 participants of age 40-60 years by (Bissett et al., 2004)tested 5%
Niacinamide moisturizer versus placebo control for 12 weeks duration. Double-blind, placebo-controlled,
split-face study with left-right randomization was conducted in healthy Caucasian female subjects to reveal
the improvement of aging skin including wrinkle, hyperpigmented spots and blotchiness. They found that
there is improvement in the appearance of facial skin texture, wrinkle, and hyperpigmentation as well.

This research by (Kimball et al., 2010) is a 10-week, double-blind, vehicle-controlled,
full-face, parallel- group clinical study conducted in 101women aged 40-60 years. They compared a daily
regimen of either a morning sun protection factor (SPF) 15 sunscreen moisturizing lotion and evening
moisturizing cream each containing 4% niacinamide + 2% NAG vs the SPF 15 lotion and cream vehicles by
measuring with chromophore-specific image analysis based on noncontact SIAscopyO': they found that the
niacinamide + NAG formulation regimen was significantly more effective than the vehicle control formulation.

(Lee et al,, 2014) conduct clinical study of total of 42 Korean women used a twice-daily
regimen of either a moisturizing cream containing 2% niacinamide + 2% TXA or cream vehicles. Pigmentation
was measured objectively using a mexameter and chromameter and found that combination regime was
significantly more effective than the vehicle.

Another research by (Bissett et al., 2009) conducted two groups for 10 weeks treatment
randomized, split-face clinical studies. In one study, a vehicle control and a 5% niacinamide formulation
(n= 40), or a 5% niacinamide and a 5% niacinamide plus 1% N- undecylenoyl phenylalanine formulation
was applied and in second study, one of the three emulsion: vehicle control, 5% niacinamide formulation,

or combination 5% niacinamide plus 1% N-undecylenoyl-phenylalanine formulation was used. After using
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quantitative image analysis, they found that the combination of 5% niacinamide and 1% N-undecylenoyl
phenylalanine is an effective.

Research approved that niacinamide compound is beneficial in skin whitening.
Therefore, it is inevitable that niacinamide is effective for hyperpigmentation for face but there is no study
related to infraorbital hyperpigmentation with statistic evident data and the safety for eye area. In addition,
many studies showed that there are almost no side effects of 5% Niacinamide to use in face so in this study
we will conduct for the safety and efficacy for 5% Niacinamide cream. We will focus on the efficacy with
the use of standardized measurements of melanin index.

3.2 Research Framework

Endogenous Exogenous

. genetic . sun exposure
.aging . allergies

. high vascularity . drugs

N
et | o

I T
Tl

ﬂ

Infraorbital hyperpigmentation

Figure 1 Research Framework

3.3 Research Hypotheses

5% Niacinamide cream can effectively reduce infraorbital hyperpigmentation.

4. Research Methodology
4.1 Research Design
This study is an open-labeled assessor blinded clinical trial.
4.2 Population and Sample
Patients aged 20-50 years, both male and female was evaluated by dermatologists that dark

circles caused by pigmentation. Fitzpatrick’s skin type 2-5 participants willingly to get treatment and can

come to monitor the treatment.
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The study of efficacy of 5% Niacinamide cream on treatment of infraorbital area has never
been established & published before, so the researcher find as a similar article, which is a study of
effectiveness of a combination of anti-pigmentary products including niacinamide for facial post-
inflammatory hyperpigmentation by (Nayak et al., 2019) sample to show the statistically significant result on
the purpose of the study.

The mean melanin index shows a significant drop from 473.4 £ 123.7 before intervention to

358.2 & 112.2 after 90 days of intervention of facial post-inflammatory hyperpigmentation measured by
Mexameter.
Hd =473.4 - 3582 = 115.2
S,= 123.7. S,= 112.2
n, = 114, n,=114
From the formula, QL = 0.05 ( two-tailed ), Zg o5 = 1.96 , Z,, = 1.28
So2 = [(n1) S + (n, -1) 21/ ny +n, -2
So. = [(114-1) (123.7)* + (114-1)(112.2) 7] / (114+114 - 2)
sz (pooled variance ) = 13945.265
To calculate the sample size by two mean dependences, using formula
n=(Za,+Zp Yo%/ ( -, )?
Set
n = 0.05 (two tailed) Z =1.96
n =0.10 (one tailed) Z =1.28
n =(1.96 + 1.28)° (13945.265) / (115.2)°

=11.030 = 11
Where
n = sample size
S=0 = Variance

%, = 6% =Pooled variance
The expected dropout rate is 30%. Thus, 15 volunteers (n=15) should be recruited.
4.3 Selection Criteria

4.3.1 Inclusion criteria
® healthy male and female volunteers aged between 20-50 years old.
® volunteers are well-being and have no problems around the eye.
® Fitzpatrick skin phototype 2-5

® \/olunteers who acknowledge not to apply any periorbital whitening cream during 12

weeks of study.
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® volunteers who agree not to do facial filler injection, any laser treatment and surgery

around the periorbital area during the study.

® volunteer who accepts to follow the guidelines, daily use of the cream and give consent

by signing the written consent.

® participants who are willing to obtain this research and regular follow up for 3 months.

4.3.2 Exclusion criteria:
® Subjects with birth marks the eyelid area.

® Subjects with marked eye bags or marked wrinkle (we put these one because it is not

true hyperpigmentation but due to shadowing effect)
® subjects with ocular diseases
® subjects who are in pregnant or plan to have conception.
® preastfeeding mother
® subjects who have allergic reaction history to niacinamide cream
® subjects who have allergic or hypersensitivity reaction history to any cosmetic
components
® subjects who got eye filler procedure, peeling and any ablative or non-ablative laser
treatment 6 months before the study
® subjects’ career or work environment is performed under the sun for some period of time
® volunteers who develop more than + score in patch test
® subjects who have open wounds, any skin lesions around the infraorbital region
® subjects who have epilepsy
® subjects are taking any medication which oppose the melanogenesis such as OC pill,
phenytoin and spironolactone.
4.3 Research Instrument
1. 5% niacinamide
2. Patch test
3. VISIA®CompLexion Analysis System (Canfield, Fairfield, NJ))
Mexameter ®MX 18 (Courage-Khazaka Electronic, Koln, Germany)
Consent paper
Patient record form
Adverse effect record form

Letter of qualification

o o N o ok

Satisfactory evaluation questionnaire for both doctors and volunteers
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4.4 Data Collection

To record the data of mean melanin index, VISIA®Complexion Analysis System, the Global
Satisfaction Score, participants’ satisfaction score and adverse effects, and examination will be performed.
This will be carried out at Mae Fah Luang University Hospital, Bangkok.

General data such as age, sex, address, occupation, previous medical and surgical history, and

previous and current treatments for infraorbital hyperpigmentation will be recorded.

Record melanin index assessed by Mexameter ®MX18 in the lower eyelid area before

treatment and during the study at 4th,8th and 12th weeks by dermatologists.

Assess the efficacy of 5% niacinamide for infraorbital hyperpigmentation using V|S|A®Complexion
Analysis System before and after the study.

Evaluate the satisfaction and assessment scoring system by three dermatologists (the researcher,
Dr. May Su Than and supervisor) using the Global Satisfaction Score ranging from -1 to +4 in which

-1 means worse,

0 means no improvement,
+1 means fairly improvement (1-25%),
+2 means moderate improvement (26-50%),
+3 means good improvement (51-75%) and
+4 means excellent improvement (76-100%).

Evaluate the patient’s satisfaction by using grading system after the study at 12 weeks. The

scores range from -1 to +4 in which.
-1 means worse,
0 means not improved,
+1 means fairly improve (1-25%),
+2 means moderate improve (26-50%),
+3 means good improve (51-75%) and
+4 means (76-100%).

Record patient’s adverse effects by answering questionnaires and dermatologist’ observation
at every visit. To evaluate the adverse effects, researcher asked every participant about pruritus score from
0 to 10, duration of erythema, other side effects like contact dermatitis and post inflammatory
hyperpigmentation and hypopigmentation. If any adverse effect related to the research occurred while
applying the cream, participants can contact the researcher in any time and giving them the contact
information of the researcher like phone number and email.

4.5 Data Analysis
Volunteers are recruited in order to the inclusion and exclusion criteria and their personal

information was highly confidential.
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The data analysis of volunteers’ medical records and outcomes are conducted by using
Microsoft Excel 2010 in Mae Fah Luang University Dermatology Clinic.
The general demographic data of participants were recorded using descriptive analysis with

supplying descriptive information like percentages, means, median, modes, ranges and standard deviations.

5. Research Findings

Total 15 volunteers participated in this study in which the mean age was 28.4 + 2.1 ranging from
25-32years and 12 students as well as 3 employers enrolled. There were 2 Fitzpatrick skin type lll, 11 in skin
type IV and 2 in skin type V. Regarding the sun exposure time (10am to d4pm), there was 46.67+11.127 ranging
from 30 min- 60 min. Moreover, all participants have no underlying disease, hypersensitivity as well as a
drug allergy. In term of the drug history, 10 volunteers took supplements while other 5 did not take any
medications.

5.1 Mean Melanin Index Results of Right Side of Infraorbital Area that Applied 5%

Niacinamide Cream Evaluated by Mexameter

Table 1 Statistical analysis of melanin index score (right side) that applied 5% niacinamide cream at baseline,

ath, 8th and 12th week (n=15)

Melanin Index score right side Mean SD
Baseline 270.84 82.2
ath week 258.26 81.21
8th week 247.37 80.54
12th week 244.48 80.75

(Repeated measurement ANOVA ) F=32.696, p < 0.0001
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Figure 2 Line graph showing mean melanin index scores (right side) at baseline,

follow-up visits 4th, 8th, and 12th week

According to the statistical analysis results, the reduction of mean melanin index score at the
right side of the infraorbital area that applied 5% Niacinamide cream at baseline from 270.8 + 82.2 (baseline)
to 258.26 + 81.21 (4th week), 247.37 + 80.54 (8th week), and 244.48 + 80.75 (12th week). The mean melanin

index score in each visit statistically significant decreased at the level of (p<0.0001).

Table 2 Multiple comparison of melanin index scores (right side) at baseline, follow-up visits on 4th, 8th

and 12th week

Mean difference Lower Upper t p
95% ClI 95% ClI
Baseline ath week 12.57+£10.74 6.62 18.53 4.532 <0.0001
8th week 23.46+18.32 13.32 33.61 4.961 <0.0001
12th week 26.35+11.16 20.17 32.53 9.144 <0.0001
ath week Baseline -12.57+£10.74 -18.53 -6.62 -4.532 <0.0001
8th week 10.88+8.71 6.06 15.716 4.837 <0.0001
12th week 13.77+7.09 9.84 17.7 7.521 <0.0001
8th week Baseline -23.46+18.32 -33.61 -13.32 -4.961 <0.0001
ath week -10.88+8.71 -15.71 -6.06 -4.837 <0.0001
12th week 2.8+9.32 -2.2 8.05 1.19 0.25
12th week Baseline -26.35+11.16 -32.53 -20.17 -9.14 <0.0001
ath week -13.77£7.09 -17.7 -9.84 -7.521 <0.0001
8th week -2.88+9.32 -8.05 2.27 -1.199 0.25

Note Multiple comparison determines by the paired t test

10
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The mean difference is significant at the 0.05 level.

According to multiple comparison result from table 4.3, the reduction of mean melanin
index score at baseline was lower than follow up 4th week (12.57) and 8th week (23.46) and 12th week
(26.35) statistically significant at the level of 0.05 (p<0.05). Additionally, the Mexameter score follow up 4th
week and 8th week is significantly different (p<0.0001)

5.2 Mean Melanin Index Results of Left Side of Infraorbital Area that Applied 5% Niacinamide

Cream Evaluated by Mexameter

Table 3 Statistical analysis of melanin index score (left side) that applied 5% niacinamide cream at baseline,

ath, 8th and 12th week (n=15)

Melanin Index score left side Mean SD
Baseline 263.02 83.56
ath week 249.68 80.06
8th week 243.64 79.12
12th week 240.86 83.34

(Repeated measurement ANOVA) F=22.453, p <0.0001

265.00

260.00—

255.00—

250.00=

mean melanin index scores (left side)

245.00—

240.00—

T T T T
Baseline Hh week Bth week 12th week

Figure 3 Line graph showing mean melanin index scores (left side) at baseline,

follow-up visits 4th, 8th, and 12th week

According to the statistical analysis results, the reduction of mean melanin index score at the
left side of the infraorbital area that applied 5% Niacinamide cream at baseline from 263.02 + 83.56
(baseline) to 249.68 + 80.06 (4th week), 243.64 + 79.12 (8th week), and 240.86 + 83.34 (12th week). The

mean melanin index score in each visit statistically significant decreased at the level of (p<0.0001).

11



College of Asian Scholars Journal

Vol. 14 No. 4 October - December 2024

Table 4 Multiple comparison of melanin index scores (left) at baseline, follow-up visits 4th, 8th and 12th

week after last treatment sessions

Mean Lower 95% Upper
difference+SD cl 95% ClI ‘ P
Baseline 4th week 13.33+16.28 4.31 22.35 3.172 .007
8th week 19.37+13.98 11.63 27.12 5.367 <0.0001
12th week 22.15+8.48 17.46 26.85 10.119 <0.0001
ath week Baseline -13.33+16.28 -22.35 -4.31 -3.172 .007
8th week 6.04+4.26 3.68 8.4 5.492 <0.0001
12th week 8.82+11.77 23 15.34 2.901 012
8th week Baseline -19.37+13.98 -27.12 -11.63 -5.36 .000
4th week -6.04+4.26 -8.4 -3.68 -5.49 .000
12th week 2.77+£9.47 -2.46774 8.02507 1.136 275
12th week  Baseline -22.15+8.48 -26.85 -17.46 -10.119 .000
4th week -8.82+11.77 -15.34 -2.3 -2.901 012
8th week -2.07+£9.47 -8.02 2.46 -1.136 275

Note Multiple comparison determine by the paired t test

The mean difference is significant at the 0.05 level.

According to multiple comparison result from table 4.3. the reduction of mean melanin index
score for left side of the infraorbital area at baseline was lower than follow up 4th week (13.33) and 8th
week (19.37) and 12th week (22.15) statistically significant at the level of 0.05 (p<0.05). Additionally, the

mexameter score follow up 8th week and 12th week is significantly different (p=<0.0001)

Figure 4 Before (left) and after (right) of infraorbital hyperpigmentation by applying 5% niacinamide cream

12
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5.3 Dermatologists’ satisfactory and Patient Satisfactory Score
Table 5 Statistical analysis of dermatologists’ satisfaction score of 5% niacinamide cream in infraorbital area

on follow-up 4th, 8th, and 12th week

Dermatologists’ satisfaction

25%-= fair 50%=moderate 75%= good 100%=excellent
improvement improvement improvement improvement
n (%)
ath week 2(13.3%) 13(86.7%) - -
8th week 2(13.3%) 3(20%) 10(66.7%) -
12th week - 1(6.7%) 2(13.3%) 12(80%)

As shown in table 4.8, 5% Niacinamide cream was applied on 4th week, dermatolosgist
evaluation for both sides of the eyes showed 86.7% as moderately improved in 13 volunteers and 13.3%
of fairly improved in 2 volunteers. On 8th week of evaluation, there was more improvement than 4th week
showing 10 participants (66.7%) as good improvement. 3 (20%) and 2 (13.3%) participants were evaluated
as moderate and fair improvement respectively. Furthermore, on the 12th week follow-up visit, there were
12(80%) volunteers as excellent improvement and 2(13.3%) as good improvement and 1(6.7%) as moderate

improvement.

Table 6 Statistical analysis of participants’ satisfaction score of 5% niacinamide cream in infraorbital area

on 12th week follow-up

Patient satisfaction at 12 week n %
Excellent improvement (100%) 10 67
Good improvement (75%) 4 27
Moderate improvement (509%) 1 7

According to Table 4.9, participants rate the satisfactory score on 12th week visit in which 10
volunteers rated as excellent progress, 4 volunteers as good progress and 1 as moderate progress.
5.4 Adverse Effect
During the study, no adverse effect was noted in all participants after applying with 5%

Niacinamide cream to infraorbital area.

13
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6. Discussion

Nowadays, infraorbital hyperpigmentation is a common dermatological condition, and it can highly
affect on the person’ confidence looking fatisued and less youthful appearance. Therefore, people are
looking forward to an effective treatment for this. New therapeutic options are forthcoming ranging from
various topical uses, injections and laser based procedures (Friedmann & Goldman, 2015). Among them,
topical cream of 5% Niacinamide is less expensive and more effective to use as whitening agent around the eye.

Niacinamide, a biologically active form of vitamin B3, is a water-soluble vitamin that is not stored
in our body. Regarding the mechanism of action of niacinamide on hyperpigmentation, niacinamide affects
on the cytokine signaling pathway to and from keratinocyte in which melanogenesis is stimulated by
elevated endothelin-1 from keratinocytes, being triggered to release by UV-induced interleukin-1 in
epidermis (Imokawa et al., 1995). Another action is that it can modulate the protease-activated receptor 2
activation in keratinocyte which interfere with phagocytosis, affecting the melanosome transfer (Seiberg,
2001). Moreover, there are many properties of niacinamide such as anti-inflammatory effect by decreasing
interleukin 8 secretion and inhibiting PARP-1 , moisturizing effect by decreasing transepidermal water loss
(Chen & Damian, 2014).

In previous study, the effect of 5% Niacinamide cream on reducing facial pigmentation was
observed by comparing with vehicle cream for 8 weeks duration. The result revealed a significant reduction
in facial hyperpigmentation on the side of using niacinamide cream (Hakozaki et al., 2002). In another study,
the effect of 5% Niacinamide cream on aging skin was conducted by comparing with placebo for 12 weeks.
The outcome showed that there was improvement in the appearance of facial skin texture, wrinkle as well
as hyperpigmentation (Hakozaki et al., 2002).

The major aim of this study is to conduct the efficacy and adverse effect of 5% Niacinamide cream
for infraorbital hyperpigmentation. To our knowledge, this is a clinical experimental study to investigate the
efficacy, satisfaction, and adverse effects of 5% Niacinamide cream for infraorbital hyperpigmentation.

The study was done in Mae Fah Luang Hospital, Bangkok and measured the results by Mexameter
MX at 0, 4, 8, 12 weeks interval. At the end of the research, the satisfaction score by 3 dermatologists and
participants were noted. A total 15 volunteers with the Fitzpatrick skin type 3, 4 and 5 with infraorbital
hyperpigmentation were participated and all the volunteers were completed in this study. In term of gender,
12 female and 3 male subjects were joined in this research. The mean age of the volunteers was 28.4 + 2.1
ranging from 25-35 years in which there were 12 students and 3 employers working in an office. All
participants had an eye cream usage history before but there was no history of treatment procedures around
the undereye areas recently. Regarding the skin phenotype, 2 people of skin type 3, 11 people of skin type
4 and 2 people of skin type 5 were conducted in this study. Moreover, none of the volunteer had an allergy

history. There was no history of underlying medical diseases.

14
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The results of the study showed that there was a statistically significant melanin concentration
reduction from baseline period. The decreasing of mean melanin index of 5% Niacinamide may be caused
by reducing melanin transfer and contains significant antioxidant and anti-inflammatory actions.

At 12th week, for dermatologists grading, excellent progress in 12 participants, good improvement
in 2 participants, moderate improvement in 1 participant with 5% Niacinamide cram application. In term of
patient satisfaction, all participants would suggest using 5% Niacinamide cream to their relatives and friends.
According to the adverse effects, using 5% Niacinamide cream around the infraorbital areas showed no
significant adverse effects during the study period and was well tolerated and safe; accordingly, it could be
used for longer periods. However, further studies are necessary to evaluate the combination of this topical

cream with other agents and procedure in the treatment of infraorbital hyperpigmentation.

7. Suggestion

(1) The finding from this study may be used as an alternative treatment for infraorbital
hyperpigmentation and the collected data may be used in comparison with other topical whitening agent
around the under-eye area.

(2) Niacinamide may have benefits in other aesthetic conditions and purposes. Thus, this may be

used as a reference for the treatment of inflammatory acne and dermatological skin conditions.
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Abstract

This research was to study the problem and propose guidelines for gathering evidence in
investigating fire crime scenes. The research was qualitative in nature. The research instrument is a semi-
structured interview form with in-depth interviews with 16 key informants. The study found that there are
still issues with fire scene inspections. Due to the lack of knowledge and understanding of the officers
involved, the management of the incident location, including the budget and equipment used in performing
duties, and external problems such as legal loopholes, the public lacking knowledge and understanding

when a fire occurs, the economic downturn, and technology to assist in performing duties. The analysis in
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this study can be used to improve or develop evidence collection in forensic fires, investigators, prosecutors,
and relevant agencies, especially in the prevention and maintenance of the scene and witnesses, have
proposed guidelines for collecting evidence in fire cases involving relevant officials. Prepared the guidelines
for evidence collection in fire investigations, increased budgets for equipment and tools used in fire

investigations, and educate the public, including amending or supplementing legislative provisions.
Keywords: Fire Crime Scene; Investigation; Problem; Guidelines; evidence gathering
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Abstract

This study evaluates the effectiveness of different artificial intelligence (Al) algorithms in forecasting
the elastic modulus of recycled polypropylene-tea residue composites. The research seeks to determine
the most precise algorithm for this predictive task, thus aiding in the advancement of sustainable materials.
Composite samples were formulated utilizing residues from Thai and green tea, with different proportions
of polypropylene-graft-maleic anhydride (PP-g-MA) and thermoplastic elastomer (TPE). The elastic modulus
of these samples was experimentally determined. Five artificial intelligence algorithms were assessed:
Generalized Linear Model, Decision Tree, Random Forest, Support Vector Machine (SVM), and Artificial Neural
Network (ANN). Performance metrics, such as Root Mean Square Error (RMSE), Relative Error, R2, and P-value,
were employed for comparison.

The results demonstrate that the ANN achieved the greatest prediction accuracy, evidenced by a
R2 value of 0.883 and the minimal relative error of 3.11% =+ 0.47%. The Decision Tree and Random Forest
algorithms exhibited commendable performance, whereas the SVM yielded the least accurate predictions.
The research indicates that the correlation between composite formulation and elastic modulus is
significantly non-linear, requiring advanced modeling methodologies. This study identifies the optimal Al
algorithm for predicting the elastic modulus of these composites and elucidates the intricate interactions
within the material system. The results have considerable implications for expediting the advancement and

refinement of sustainable composite materials that incorporate recycled and natural elements.

Keywords: Artificial Intelligence Algorithms, Elastic Modulus Prediction, Recycled Polypropylene Composites,

Tea Residue Composite.

1. Introduction

Wood-plastic composites (WPCs) derived from recycled polymers and natural fibers represent a
significant advancement in sustainable materials research, offering a unique combination of environmental
benefits and technical challenges. These innovative composites exemplify sustainability principles by

incorporating recycled plastics and natural fibers, reducing waste and promoting resource conservation.

31



College of Asian Scholars Journal

Vol. 14 No. 4 October - December 2024

Incorporating natural fibers into wood-plastic composites enhances their mechanical qualities, particularly
stiffness and strength. Employing compatibilizers enhances the interactions between the fibers and the
matrix, making this particularly applicable. Moreover, the recyclability of WPCs, which permit numerous
recycling cycles, highlights their potential in circular economy applications. However, the development and
use of WPCs face significant challenges. Repeated recycling can significantly impair mechanical properties,
with studies showing reductions in tensile strength of up to 17% and decreases in modulus of up to 28%
across numerous recycling cycles. Furthermore, achieving suitable fiber-matrix compatibility during
processing is a complex task that significantly affects the composite's overall performance and uniformity.
While WPCs offer beneficial characteristics in terms of sustainability and initial mechanical performance,
apprehensions about long-term durability and processing challenges necessitate comprehensive assessment
and continuous research to maximize their potential across many applications. (Burgada et al., 2022; Spear
et al., 2015; Vercher et al., 2018; X. Zhao et al., 2021)

Previous studies have employed Design and Analysis of Experiments (DoE) to investigate the
effects of various factors on the mechanical properties, particularly the Elastic Modulus, of recycled
polypropylene-tea residue composites. Prior research shows that specific basic components affect the
mechanical properties of WPCs. However, the interaction analysis revealed that some covariate
combinations had no statistically significant effects on these properties. Analysis of variance (ANOVA) showed
that the three-way interaction among the studied components did not significantly affect the mechanical
properties.

Previous research conducted regression analysis and developed linear prediction models for
mechanical properties, yielding R? values between 46% and 66%. These moderate R? values indicate that
the relationship between the factors and WPC mechanical properties may not be entirely linear. This finding
highlights the limitations of conventional statistical methods in explaining and predicting WPC material
behavior. Due to these non-linear relationships and the limited predictive capability of linear models, more
sophisticated analytical methods are necessary to accurately characterize and predict the mechanical
properties of recycled polypropylene-tea residue composites (Kongrit, Limsiri, & Meehom., 202 4 a; Kongrit,
Limsiri, & Meehom., 2024b)

The examination of wood-plastic composites (WPCs) is hindered by significant variability in
experimental data, resulting from the diverse characteristics of recycled materials and the intricate
interactions among components. Conventional statistical techniques frequently fail to effectively model and
forecast the mechanical properties of WPCs because of this significant volatility. The analysis of high-
dimensional data in Wood-Plastic Composite (WPC) research requires sophisticated statistical methodologies
and specialized knowledge. The intricacy of the data and contemporary analytical methods poses difficulties
in result interpretation and the suitable application of analytical procedures. Expertise in machine learning
and advanced statistics is essential, as conventional methods may be inadequate for high-variance data.

The issue is intensified by the persistent lack of adequate training among researchers in the advanced

32



MIANTINYRUUUNALDLTE

o

Uil 14 auil 4 sanaw - Sunau 2567

statistical methods required for high-dimensional data processing. The lack of expertise hinders result
interpretation and may lead to misunderstandings or misapplications of analytical techniques. An in-depth
comprehension of machine learning and advanced statistical principles is crucial, as traditional methods
often prove inadequate in high-variance scenarios. High-variance data in WPC research requires significant
computational resources, often exceeding the limitations of traditional analytical techniques. Researchers
are utilising error-pooling approaches and advanced modelling to address these challenges; nevertheless,
these require a deep understanding of statistics. Although formidable, these challenges offer opportunities
for innovation in WPC research analytics. The development of innovative statistical tools and targeted
training programs can enhance the dependability of research results. Improving analytical capabilities in WPC
research can yield more accurate results, hence enhancing decision-making in materials science and
engineering. (Chiu et al.,, 201 7; Garcia-Milian et al., 2018; Johnstone & Titterington, 2009; Park et al., 2007,
Rahnenfiihrer et al., 2023)

The utilization of artificial intelligence (Al) in materials science, especially in composite materials,
has become a revolutionary method for improving predictive modeling and material characterization.
Artificial neural networks (ANNs), a fundamental Al methodology, have exhibited significant effectiveness in
assessing and forecasting the mechanical properties of diverse composite materials. Artificial neural networks
have successfully predicted the shear stress-strain characteristics in epoxy composites reinforced with
carbon and E-glass fibers, with a success rate of over 80% (Bezerra et al.,, 2007). It has been shown that
neural network-based models are better than traditional mathematical models at showing the nonlinear
stress-strain properties of graphite-epoxy laminates (Pidaparti & Palakal, 1993). These improvements highlight
Al's ability to transform our understanding and enhancement of composite materials.

The implementation of Al in composite material research extends beyond the prediction of
mechanical properties, offering substantial computational efficiency and diverse applications across several
sectors. Research indicates that Al techniques significantly reduce the time required to calculate the
properties of composite materials. This enables rapid estimation of materials' hydraulic, thermal, and
mechanical properties based on environmental data and their characteristics (Brown et al,, 2008).
Furthermore, the integration of artificial neural networks with other artificial intelligence technologies has
enhanced composite design, property prediction, and material selection in sectors like as aerospace and
automotive. (Hasan et al., 2009).

Artificial intelligence exhibits considerable promise in the field of composite materials research for
generating accurate forecasts. Nevertheless, obstacles remain in the standardization of procedures and the
assurance of data accuracy. To significantly progress the domain of composite materials science, artificial
intelligence must continue its research and development initiatives. Given the aforementioned
characteristics, it is evident that use linear equations to predict the mechanical properties of composite

materials is of restricted efficacy. This study seeks to utilize artificial intelligence algorithms to determine
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the Elastic Modulusity in composite materials. The study will do a comparative examination of the efficacy
of different algorithms utilized in this area. Moreover, subsequent studies of various composite materials
may extrapolate research findings to anticipate additional evaluated mechanical qualities. This method is
poised to substantially enhance and optimize high-performance composite materials, ultimately improving

their design and development processes.

2. Objectives
To compare the effectiveness of various artificial intelligence Algorithms for Predicting the Elastic

Modulus of Recycled Polypropylene-Tea Residue Composites

3. Research Question
Which artificial intelligence algorithm demonstrates the highest accuracy in predicting the elastic

modulus of recycled polypropylene-tea residue composites?

4. Literature Reviews and Research Frameworks

The utilization of Al algorithms in wood-plastic composites (WPCs) is revolutionizing material
characterization, optimization, and performance forecasting. These algorithms augment the comprehension
of intricate relationships among diverse parameters, resulting in enhanced composite properties. Machine
learning (ML) has become an influential instrument in forecasting the mechanical properties of wood-plastic
composites (WPCs), providing considerable benefits in material science and engineering. Sharma and
Kushvaha (2022) emphasize that the implementation of machine learning techniques has transformed
material development, significantly accelerating the process and reducing costs by minimizing the necessity
for extensive physical testing and facilitating rapid iterations in material design. The capability of machine
learning in material characterization is illustrated by Fini et al. (2015), who effectively utilized artificial neural
networks to assess the elastic behavior of wood-plastic composites under cold temperature conditions,
showcasing the adaptability of machine learning methodologies in elucidating intricate material responses
across diverse environmental factors. These studies collectively highlight the increasing significance and
effectiveness of machine learning in enhancing our comprehension and predictive abilities regarding
composite materials, especially in the realm of WPCs, thereby facilitating more efficient and innovative
material development processes in the future.

This research's conceptual framework begins with the input variables, including tea residue type,
PP-g¢-MA content, and TPE content, which determine the composite formulation. These formulations
undergo material processing, followed by experimental measurements to obtain elastic modulus data. The
core of the study involves applying five Al algorithms (Generalized Linear Model, Decision Tree, Random
Forest, Support Vector Machine, and Artificial Neural Network) to this data, creating prediction models. These

models are then evaluated using performance metrics such as RMSE, Relative Error, R?, and P-value to
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identify the best prediction model. The framework extends to the application phase, where the optimal
model contributes to sustainable composites development through enhanced material design, property
prediction, and optimization. This comprehensive approach integrates materials science with artificial
intelligence, aiming to accelerate the development of sustainable composite materials by leveraging

advanced predictive modeling techniques.
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Figure 1: conceptual framework

5. Methodology
5.1 Composites Preparation and Mechanical Testing
The materials utilized in this study comprised recycled polypropylene (PP) derived from the

thermoforming process of drinking cups, Thai tea residue, and green tea residue post-beverage preparation.
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Local beverage establishments graciously provided the tea residues, and their preparation methods aligned
with previous research protocols (Kongrit, Limsiri, & Meehom., 2024a; Kongrit, Limsiri, & Meehom., 2024b).
Additional materials included polypropylene-graft-maleic anhydride (PP-g-MA) with an approximate maleic
anhydride content of 1% (POLYB® AM-920), thermoplastic elastomer (TPE, ENGAGE™ 7447), and antioxidant
(SUNOX® 168).

The composite formulation combines constant and variable elements. The defined parameters
included 20% tea residue by weight and 0.1% antioxidant content by weight. The recycled polypropylene
grade content varied from 79.9% to 64.9 wt%, depending on the residual composition. The composite
properties were investigated by methodically changing a few experimental circumstances. The study
examined two types of tea residue: Thai tea and green tea. The proportion of compatibilizer (PP-g-MA) was
changed to 0%, 2.5%, and 5% by weight. The concentrations of thermoplastic elastomer (TPE) were set at
0%, 5%, and 10% by weight. Table 1 shows the formulations of composite materials made from tea residue
for experimental design objectives. This experimental design allows for a thorough evaluation of the effects
of tea residue type, compatibilizer content, and thermoplastic elastomer content on the elastic modulus
of recycled polypropylene-tea residue composites. The systematic modification of these characteristics
makes it easier to assess their individual and interaction effects on the resulting composite materials,
particularly their elastic modulus.

A mechanical mixer was used to accomplish the initial dry mixing of recycled polypropylene,
tea residue, and additives, followed by one hour of desiccation. The mixture was then melt compounded
in a co-rotating twin-screw extruder (L/D=12) at temperatures varying from 200°C to 230°C between the feed
and metering zones. Following air chilling and pelletizing, the material was hot-air dried. ASTM-compliant
test specimens were manufactured for analysis using injection molding. Tensile testing was performed in
accordance with ASTM D638 requirements on a LLOYD LR10K testing equipment equipped with a 10
kilonewton (10 kN) load cell. The test was carried out at a crosshead speed of 50 millimeters per minute.
These tests found the Elastic Modulus, which is provided in MPa. Ten specimens were evaluated per
experimental condition to assure statistical reliability. The elastic modulus test results are reported as mean
values with standard deviations, as indicated in Table 1 and Figure 1 respectively.

5.2 Predictive Modeling of Elastic Modulus Using Machine Learning Algorithms

The study approach consists of several important phases. A computer-operated tensile testing
machine first evaluated the mechanical qualities of the materials and entered the findings into CSV form.
The total dataset consisted of 180 entries (18 formulations x 10 specimens per experimental condition).
The outliers were identified using the Interquartile Range (IQR) method, which effectively detects anomalies
by measuring the spread of the middle 50% of data (Perez & Tah, 2020). The outlier detection and treatment
system were written in Python and ran on Google Colab, a cloud-based Python development tool. From
the total 180 entries, 6 data points were identified as outliers: two points each from rPP/T and rPP/G

formulations, one point from rPP/T/MA5/TPE5, and one point from rPP/G/MA2.5/TPE10. The median
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replacement method was chosen over mean replacement due to its superior robustness against extreme
values. While mean values are significantly affected by outliers and can lead to skewed results (Insolia et
al, 2021), median replacement helps maintain the central tendency of the data while minimizing the
influence of extreme values on the dataset (Cursi & Yang, 2019). This approach ensures the integrity of the

training data for machine learning models.

Table 1 Formulations of Tea Residue-Based Composite Materials for Experimental Design

Type of tea Elastic Modulus
Code PP-g-MA TPE
residue (MPa)

rPP/T Thai 0 0 628.71 + 20.17
rPP/T/MA2.5 Thai 2.5 0 680.33 + 14.94
rPP/T/MA5 Thai 5 0 740.40 + 13.26
rPP/T/TPE5 Thai 5 580.60 + 15.29
rPP/T/TPE10 Thai 0 10 516.09 + 13.41
rPP/T/MA2.5/TPES Thai 2.5 5 569.08 + 20.34
rPP/T/MA5/TPES Thai 5 5 61599 + 31.23
rPP/T/MA2.5/TPE10 Thai 2.5 10 546.84 + 18.11
rPP/T/MA5/TPE10 Thai 5 10 557.60 + 20.26
rPP/G Green 0 0 647.65 + 31.11
rPP/G/MA2.5 Green 25 0 636.08 + 15.94
rPP/G/MA5 Green 5 0 685.50 + 13.43
rPP/G/TPES Green 0 5 600.80 + 21.79
rPP/G/TPE10 Green 0 10 544,98 + 21.17
rPP/G/MA2.5/TPE5 Green 2.5 5 563.68 + 31.10
rPP/G/MA5/TPE5 Green 5 5 572.45 + 13.92
rPP/G/MA2.5/TPE10 Green 25 10 521.18 + 34.52
rPP/G/MA5/TPE10 Green 5 10 530.19 + 16.55

Note: All mixing ratios throughout this study are expressed in weight percent (wt%).

The default parameters from Altair Al Studio 2024.1.0 were used for each algorithm as follows:
Generalized Linear Model: ridge regression with alpha = 0.0
Decision Tree: maximum depth = 10, minimum samples split = 4
Random Forest: number of trees = 100, maximum depth = 10
Support Vector Machine: dot kernel, C = 0.0, gamma = 'scale’
Artificial Neural Network: two hidden layers (3, 2 nodes), learning rate = 0.01, activation

function = sigmoid
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These default parameters provided satisfactory prediction performance without the need for
additional tuning.

For the analysis and prediction of the Elastic Modulus, multiple algorithms were employed,
including General Regression, Decision Tree, Random Forest, Support Vector Machine, and Artificial Neural
Network (ANN). These analyses were conducted using Altair Al Studio 2024.1.0 software, a specialized
platform for machine learning and data analysis. The dataset was partitioned for training and testing using
10-fold cross-validation technique to ensure robust model performance. The predictive accuracy of the
Elastic Modulusity was assessed using several statistical metrics: Root Mean Squared Error (RMSE), Relative
Error, coefficient of determination (R?), and P-value at a significance level of 0.05.Following the predictive
modeling, a comparative analysis was performed between the experimentally obtained Elastic Modulus
values and those predicted by the models. Visualization of these comparisons was created using Python in

Google Colab to provide a clear graphical representation of the results.

6. Results
6.1 Elastic Modulus of Recycled PP-Tea Residue Composites

Figure 2, the experimental findings demonstrate the influence of tea type, the percentage of
PP-¢-MA, and the percentage of TPE (Thermoplastic elastomer) on the elastic modulus of recycled
polypropylene-tea residue composites. The elastic modulus of green tea-based composites varied between
442.13 MPa and 709.23 MPa, while Thai tea-based composites exhibited a range from 491.62 MPa to 758.24
MPa. The incorporation of PP-g¢-MA enhanced the elastic modulus in both varieties of tea. Green tea
composites exhibited the highest average modulus of 685.5 MPa with 5% PP-g-MA and 0% TPE, whereas
Thai tea composites demonstrated the highest average modulus of 740.4 MPa with the identical
combination.

The incorporation of TPE (thermoplastic elastomer) into the composites resulted in a similar
decrease in elastic modulus for both varieties of tea. This effect intensified with higher TPE percentages.
When the amount of TPE in green tea composites with 5% PP-g-MA was raised from 0% to 10%, the average
elastic modulus dropped from 685.5 MPa to 530.2 MPa. In Thai tea composites with 5% PP-g-MA, an increase
in TPE content decreased the average elastic modulus from 740.4 MPa to 557.6 MPa. The findings indicate
that PP-g¢-MA enhances the stiffness of the composites, whereas the incorporation of TPE renders the
material more flexible, likely due to its influence on the interfacial adhesion between the polymer matrix

and tea residues.
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Figure 2: Contour plots of Elastic Modulus (MPa) as a function of PP-g-MA and TPE percentages

for recycled PP composites with (a) Green tea and (b) Thai tea residues

6.2 Comparative Performance Metrics of Artificial Intelligence Algorithms for Predicting

Elastic Modulus
The main objective of this study is to compare the performance of different Al techniques in
predicting the elastic modulus, rather than investigating the effects of material compositions. The features
and their levels used in this study were based on preliminary experiments and material processing
constraints, which were already described in the methodology section. The focus of the results and
discussion is therefore on the predictive capabilities of various Al algorithms rather than the compositional
analysis of the composites. The comparative analysis of various artificial intelligence algorithms for predicting
the elastic modulus of recycled polypropylene-tea residue composites yielded diverse performance metrics,
as summarized in Table 2. The evaluation criteria encompassed Root Mean Square Error (RMSE), Relative

Error, coefficient of determination (R2), and P-value at a significance level of 0.05.

Table 2 Comparative Performance Metrics of Artificial Intelligence Algorithms for Predicting Elastic Modulus

Algorithm RMSE Relative Error R2 P-value (0L=0.05)
Generalized Linear 31.100 + 6.961 4.12% + 1.04% 0.7574 >0.0000
Decision Tree 21.965 + 5.132 2.98% + 0.64% 0.8778 0.96803
Random Forest 23.062 £ 4973 3.11% + 0.64% 0.8662 0.97425
Support vector machine 45.274 + 1.003 5.75% + 0.28% 0.497 0.20729
Artificial neural network 23.402 + 3.015 3.11% + 0.47% 0.883 0.58638
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Differently performing five artificial intelligence algorithms for elastic modulus prediction of
recycled polypropylene-tea residue composites was investigated. Under a significance level of 0.05, the
algorithms were assessed using RMSE, Relative Error, coefficient of determination (R2), and P-value. With R2
= 0.8828, the Artificial Neural Network (ANN) had the highest predictive accuracy; followed by the Decision
Tree (R? = 0.88777) and Random Forest (R2 = 0.8662). Whereas the Support Vector Machine (SVM) had the
lowest accuracy (R? = 0.4970), the Generalized Linear model performed rather (R2 = 0.7574). Closely followed
by the Random Forest and ANN, the Decision Tree algorithm shown the lowest RMSE (21.965 + 5.132) and
relative error (2.98% = 0.64%). With a P-value of 0.97425, the Random Forest algorithm showed the highest
statistical significance; next in order was the Decision Tree with a P-value of 0.96803. Though the ANN
showed the best R? value, its P-value (0.58638) shows less statistical relevance than those of the tree-based
models. With P-values of >0.0000 and 0.20729 respectively, the Generalized Linear Model and SVM shown
different degrees of statistical significance. The Support Vector Machine (SVM) showed the lowest prediction
accuracy (R? = 0.497) due to its limitations in handling the complex non-linear relationships present in our
composite material data. Unlike ANN and tree-based methods, SVM struggled with the high variability
inherent in recycled materials and natural fibers. Additionally, the algorithm's performance may have been
constrained by the challenges in capturing multiple interacting variables affecting the elastic modulus. The
findings show that although the ANN produces the best fit to the data, the Decision Tree and Random Forest
algorithms show a favorable mix of high accuracy and statistical dependability, so maybe more suitable for
this given use.

Figure 3 illustrates the comparison of actual and predicted elastic modulus values for two
distinct algorithms. Figure 3a illustrates the relationship between the actual elastic modulus and the
predicted elastic modulus derived from the Generalized Linear algorithm. Conversely, Figure 3b illustrates
the correlation between the actual elastic modulus and the predictive elastic modulus produced by the
Artificial Neural Network algorithm. These plots visually represent the predictive accuracy of each model,
facilitating a direct comparison of their performance in estimating the elastic modulus of the recycled PP-

tea residue composites.
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Figure 3: Comparison of Actual vs. Predicted Elastic Modulus for Recycled PP-Tea Residue Composites: (a)

Generalized Linear Algorithm and (b) Artificial Neural Network Algorithm

7. Discussion

The study on tea residue-based composite materials reveals intriguing relationships between
material composition and mechanical properties, particularly elastic modulus. The addition of PP-g-MA
generally increased the elastic modulus, with the effect more pronounced in Thai tea residue composites
compared to green tea residue composites. This suggests that PP-g-MA may enhance interfacial adhesion
between the tea residue and the polymer matrix, leading to improved mechanical properties. Conversely,
the incorporation of TPE typically resulted in a decrease in elastic modulus, likely due to its elastomeric
nature softening the overall composite. The complex interplay of these components presents challenges
in predicting the elastic modulus, as evidenced by the comparative performance of various Al algorithms.
Decision Tree, Random Forest, and Artificial Neural Network models demonstrated superior predictive
capabilities, with relatively low RMSE and high R? values. This suggests that the relationship between
composition and elastic modulus is non-linear and potentially involves complex interactions among
variables. The high performance of tree-based models (Decision Tree and Random Forest) indicates that the
data may contain distinct patterns or clusters based on composition, which these algorithms are adept at
capturing. The strong performance of the ANN model further supports the presence of complex, non-linear
relationships in the data. These findings not only provide insights into the material behavior of tea residue-
based composites but also highlight the potential of machine learning techniques in materials science for
predicting and optimizing material properties.

The investigation of tea residue-based composite materials uncovers significant correlations
between material composition and mechanical properties, especially elastic modulus. The incorporation of
PP-g-MA typically enhanced the elastic modulus, with a more significant impact observed in Thai tea residue

composites than in green tea residue composites. This indicates that PP-g¢-MA may augment interfacial
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adhesion between the tea residue and the polymer matrix, resulting in enhanced mechanical properties. In
contrast, the addition of TPE generally led to a reduction in elastic modulus, probably because its
elastomeric properties softened the composite. (Zulfia et al., 2015; K.; Ragunathan et al,, 2016; Lin et al,,
2020) The complex interaction of these elements complicates the prediction of the elastic modulus, as
evidenced by the efficacy of various Al algorithms. The Decision Tree, Random Forest, and Artificial Neural
Network models showed improved predictive performance, with low RMSE and high R? values. This indicates
that the correlation between composition and elastic modulus is non-linear and may entail intricate
interactions among variables. (Esmaeili & Rizvi, 2023; Upadhyay & Singh, 2014; Ho et al., 2021; Galimzyanov
et al,, 2023) The enhanced effectiveness of tree-based models (Decision Tree and Random Forest) suggests
that the data may reveal unique patterns or clusters based on composition, which these algorithms can
identify. (Rudar et al., 2023; Taskin et al., 2023) The ANN model's strong performance indicates the presence
of complex, non-linear relationships within the data. These findings elucidate the material characteristics of
tea residue-based composites, illustrating the potential of machine learning methodologies in materials
science for forecasting and enhancing material properties. (May et al., 2008; Yoo et al., 2006; Hussain et al,,
2023) Support Vector Machine (SVM) exhibited the least accurate predictions, characterized by a low R?
value and high RMSE. This suboptimal performance may be attributed to SVM's limitations in handling highly
complex relationships, particularly in scenarios involving high-dimensional data with significant non-linear
interactions among variables. (Olorisade et al,, 2022, Tang et al, 2020; Cipolla & Gondzio, 2022) The
moderate efficacy of the Generalized Linear Model further substantiates that the connections among
variables in this dataset are not wholly linear. (McCullagh & Nelder, 2005; Heit et al.,, 2024)These results
emphasize the essential significance of choosing algorithms that correspond with the intrinsic attributes of

the data to get high accuracy in forecasting composite material qualities.

8. Conclusions

This study evaluated the efficacy of different artificial intelligence systems in forecasting the elastic
modulus of recycled polypropylene-tea residue composites. The findings indicate that the Artificial Neural
Network (ANN) had the greatest accuracy in forecasting the elastic modulus, evidenced by a R? value of
0.883 and a minimal relative error of 3.11% =+ 0.47%. This exceptional performance is due to ANN's capacity
to identify intricate, non-linear correlations between the composite constituents and their resultant
mechanical properties. The Decision Tree and Random Forest algorithms demonstrated favorable outcomes,
indicating that the data may exhibit discernible patterns based on composition.

The Support Vector Machine (SVM) produced the least accurate predictions, demonstrating its
limitations in dealing with the complex interactions found in this material system. These findings not only
address the research question by identifying the most effective algorithm, but also shed light on the nature
of the relationship between composite formulation and elastic modulus. The study emphasizes the

importance of using appropriate machine learning techniques to predict material properties in composite
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systems, particularly those made from recycled materials and natural fibers like tea residues. Furthermore,
these findings pave the way for more precise prediction models in materials science, potentially speeding

up the development and optimization of sustainable composite materials.
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Abstract

This study aims to analyze the SIR model (Susceptible-Infectious-Recovered) to better
understand how population dynamics could be impacted by an outbreak of a potential future disease
called "Pathogen X." Despite the importance of the SIR model, there has been limited research applying it
specifically to a disease like Pathogen X. The purpose of this study is to explore how changes in key
factors—such as the rate of transmission () and the recovery rate (Y)—influence the spread of the
disease. By doing this, the study aims to provide valuable insights for controlling and managing future
epidemics. Four scenarios were tested: (1) reducing both B and Y, (2) reducing B and increasing Y, (3)
increasing B and reducing Y, and (4) increasing both B and Y.The findings show that in scenario (1),
reducing both B and Y slows down the outbreak and lowers the peak number of infections. In scenario
(2), the outbreak slows down and the epidemic ends faster. In scenario (3), the disease spreads more
quickly, with a higher peak number of infections. Scenario (4) results in a faster and more severe outbreak,
but it also concludes more quickly.Ultimately, the results of this study can help guide strategies for

controlling and preventing the spread of various diseases in the future.
Keywords: SIR model; Pathogen X; transmission rate; recovery rate

1. Introduction

“ Pathogen X ” refers to an unknown disease that could emerge from a yet-to-be-discovered
pathogen, such as a virus or bacterium, with the potential to cause a global outbreak. The idea behind
Pathogen X highlights the need to be ready for health threats we can't predict. The World Health
Organization (WHO) introduced the term "Disease X" in 2018 to emphasize the possibility of new diseases
suddenly appearing and spreading rapidly across the world.

This concept comes from the understanding that many pathogens in nature are still
undiscovered. Things like climate change, urbanization, and the destruction of natural habitats increase the

chances of these pathogens jumping to humans. For example, the COVID-19 pandemic, caused by the
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SARS-CoV-2 virus, is a real-world example of a Pathogen X that went from being a potential threat to an
actual global outbreak.

To better understand the spread and timing of outbreaks, researchers use a mathematical tool
called the **SIR Model** to simulate disease transmission. This model divides the population into three
groups:

1. Susceptible (S) - People who are at risk of getting infected but aren’t yet.
2. Infected (I) - People who are currently infected and can spread the disease.
3. Recovered (R) - People who have recovered from the disease and are now immune.

The model uses the following equations to track how the disease spreads:

Here’s what these mean:

- (S) is the number of people at risk.

ds 7

dr P - (1) is the number of people currently infected.

dI ST — 1 - (R) is the number of people who have recovered.

dr p 4 - (N) is the total population (S + |+ R).

d_R =yl - (B) is the rate at which the disease spreads (transmission rate).
dt

- (Y) is the rate at which people recover (Recovery rate).

- (t) represents time.

The first equation shows how the number of susceptible people decreases over time as they get
infected, depending on how easily the disease spreads (B) and how many infected people there are. The
second equation tracks how the infected population changes as people get infected and recover, while
the third shows how the recovered group grows as people heal.

This model helps researchers understand how a disease could spread and how quickly it might
move through a population. By using tools like Python, researchers can simulate different scenarios to

predict how an outbreak might unfold, how long it will last, and what impact it could have.

2. Objectives
To study the purpose of optimizing SIR modeling using GPT-4 to anticipate epidemic trends in

advance, allowing for quicker preparation of response measures. This involves adjusting the transmission
rate (B) and recovery rate (Y) of the target disease in four distinct scenarios: (1) decreasing B and
decreasing Y, (2) decreasing B and increasing VY, (3) increasing B and decreasing Y, and (4) increasing B and

increasing Y.
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3. Research Question

How do variations in the transmission rate () and recovery rate (Y) within the SIR model

influence the spread and duration of an outbreak caused by a hypothetical disease, Pathogen X?

4. Literature Reviews and Research Frameworks

Paper: SIR Math Model, PathogenX, GPT4o Numerical Simulation Capability

5. Methodology

1) Initial Parameter Setup: The study begins by setting the initial values for the SIR model
parameters, which are sourced from the pathogen data set provided by PathogenX, ensuring that the
model is tailored to realistic conditions.

2) SIR Model Simulation Code: Using GPT-4, four different versions of the SIR model simulation
code are generated. Each version is tailored to test distinct model behaviors, facilitating a comprehensive
understanding of outbreak dynamics under various conditions.

3) Scenario-based Variable Adjustment: GPT-4 is then tasked with adjusting the values of SIR
model parameters across four scenarios. These adjustments allow for examining variations in transmission
and recovery rates, yielding insights into disease progression under diverse conditions.

4) Graphical Representation of SIR Variables: A color-coded graph is generated using GPT-4,
where S, |, and R variables are represented in Blue, Red, and Green, respectively. This visual aid provides a
clear, comparative view of each variable over time.

5) Pattern Identification using Matplotlib: GPT-4 is instructed to produce Matplotlib charts that
reveal significant patterns and trends in the model. These visualizations help identify the effects of each
scenario on disease spread and control.

6) Model Selection: The four simulation results are analyzed, comparing each scenario against
the study's objectives. The most effective model in controlling the outbreak is selected, based on its

alignment with the pre-defined criteria for outbreak management efficiency.
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6. Results

1. Four distinct

1) Decreasing B and Decreasing Y

Decreasing B and Decreasing y
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(1) Decreasing B: By decreasing the transmission rate, we reduce the chances of infected

people passing the disease to others. This can be done through actions like wearing masks and maintaining

distance, which helps protect those who are at risk.

(2) Decreasing Y: If we decrease the recovery rate, it means that people will stay infected

longer before they get better. While this can help keep the peak number of infections healthcare system

since there will still be patients needing care.

In summary, by decreasing both rates, we can slow down the spread of the disease. This

gives us more time to prepare and respond effectively, making it easier for healthcare facilities to manage

patients. Plus, having fewer cases during the peak can really help reduce the burden on hospitals.

2) Decreasing B and Increasing Y

Decreasing B and Increasing y
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(1) Decreasing B: B represents how easily a disease spreads from one person to
another. By decreasing B we make it harder for the disease to spread, which can be achieved through
measures like social distancing, wearing masks, or maintaining good hygiene.

(2) Increasing Y: Y represents how quickly an infected person recovers. Increasing Y
means people recover faster, thanks to better treatments or stronger immune systems.

So,with decreasing and increasing Y, the disease infects fewer people and spreads over a
shorter period. This reduces the peak number of cases, helping prevent overwhelming the healthcare
system, and leading to faster recovery in the population.

3) Increasing B and Decreasing Y

Increasing B and Decreasing y

Peak Time to

Total

Infected | peak (days) | Recovered

0.300778
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When we increase B (the transmission rate) and decrease Y (the recovery rate), it really
changes how a disease spreads. Here's what happens:

(1) Increasing B: When B goes up, it means that infected people can spread the
disease more easily and quickly to others. This causes the disease to spread faster, with more people
getting infected in a shorter period. As a result, the peak number of infections will be higher because the
virus spreads more rapidly early on.

(2) Decreasing Y: A lower Y means that infected individuals take longer to recover or
stop being contagious. This gives them more time to spread the disease to others, increasing the overall
spread. It also means the epidemic lasts longer since more people remain sick for an extended period.

So, with increasing B and decreasing Y, the disease spreads faster, more people get

infected at once, and the outbreak continues for a longer time, making it more difficult to control.
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4) Increasing B and Increasing Y

Increasing B and Increasing y

Beta Gamma Peak Time to
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Time /days

When we increase both B and V, it significantly affects how a disease spreads. Here’s
what happens:

(1) Increasing B :Think of B as the likelihood of someone passing the disease to
another person. When B goes up, it means that the chances of spreading the disease are higher, leading
to a rapid increase in infections and more people getting sick in a short amount of time.

(2) Increasing Y :Now, Y reflects how quickly people recover from the illness. If Y
increases, it means that individuals bounce back faster, resulting in fewer people being actively sick after
that initial wave of infections.

So, with both B and Y on the rise, the disease spreads more quickly, infecting more
people at once. However, since people recover faster, the outbreak doesn’t last as long, making it a bit

easier to manage in the long run.
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2. Matplotlib Chart

Scatter Matrix Plot of SIR Model Results
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The key pattems in infectious disease modeling that involve the transmission rate (B) and
recovery rate (Y) highlight how these two factors shape the outbreak's dynamics. Here's a simplified
breakdown of the significant patterns:

1) Beta vs. Peak Infected
- Positive correlation: As the transmission rate (B) increases, the peak number of
infected individuals also rises.
- Why: A higher [3 leads to faster and wider disease spread, increasing the number of
people infected at the outbreak’s peak.
2) Beta vs. Time to Peak
- Negative correlation: Higher B results in a shorter time to reach peak infection.
- Why: Faster transmission means the infection spreads rapidly, reducing the time it
takes for the disease to hit its maximum spread.
3) Gamma vs. Time to Peak
- Negative correlation: As the recovery rate (Y) increases, the time to peak infection
decreases.
- Why: Faster recovery means fewer people remain infectious for long, which shortens

the time it takes to reach the peak.
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4) Gamma vs. Peak Infected
- Negative correlation: Higher Y results in a lower peak number of infected individuals.
- Why: Faster recovery means that individuals leave the infected population more
quickly, reducing the number of people infected at any one time.
5) Time to Peak vs. Peak Infected
- Variable relationship: A shorter time to peak can lead to a higher number of peak
infections, though the relationship may vary depending on the values of B and Y.
- Why: When an infection spreads rapidly, it often leads to a large number of cases in
a short time.
6) Total Recovered vs. Beta/Gamma
- Beta: As B increases, more people get infected and recover, potentially leading to
nearly the entire population being affected.
- Gamma: Higher Y leads to quicker recoveries, which may prevent large outbreaks,
reducing the total number of infected individuals while increasing the rate of recovery.
Summary of Insights:
- B (transmission rate) determines how quickly and severely the disease spreads.
- Y (recovery rate) affects how quickly people recover and leave the infected
population, mitigating the severity of the outbreak.
- The balance between these two rates is crucial in understanding the dynamics of an
epidemic.
3. Select the Best Model
When considering the criteria for choosing Decreasing B\betaB (the transmission rate) and
Increasing Y\gammay (the recovery rate) as the best SIR model, the following important reasons can be
highlighted:
1) Reducing Disease Transmission
- Lowering Infection Risk: Decreasing B\betaB helps reduce the chances that infected
individuals will transmit the disease to others, aiding in controlling the outbreak at a manageable level.
-Preventive Measures: Implementing measures such as wearing masks, practicing social
distancing, and promoting hygiene can effectively reduce B\betaB.
2) Increasing Recovery Rate
- Faster Recovery for the Population: Increasing Y\gammay means that infected
individuals can recover more quickly, which helps decrease the number of active cases over a short period

and reduces the burden on the healthcare system.
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- Effective Treatments: The development of new treatment methods or quality
healthcare services can increase Y\gammay.
3) Healthcare System Management
- Reducing Strain on the Healthcare System: When both B\beta3 decreases and
Y\gammay increases, the peak number of infected individuals at any given time is reduced, allowing the
healthcare system to manage patients more effectively.
- Manageable Timeframes: Keeping the outbreak at a controllable level gives decision-
makers the opportunity to plan and prepare for emergency situations better.
4) Building Herd Immunity
- Population Recovery: Faster recovery among individuals increases the number of
people with immunity to the disease, which is crucial for controlling future spread.
- Long-Term Infection Reduction: Effective management of transmission and recovery
will help lower the incidence of infection over time.
5) Sustainability for the Future
- Preparedness for Future Outbreaks: Controlling B\betaf3 while increasing Y\gammay
will help the population develop immunity to diseases in the future, enhancing readiness for new

outbreaks.

7. Discussion

This study highlights the critical roles of the transmission rate ([3) and recovery rate (y) in the
dynamics of infectious disease spread. Adjusting these parameters allows for a deeper understanding of
how outbreaks impact both populations and healthcare systems. When both B and Y are decreased, the
spread of disease significantly slows down. Reducing B lowers the likelihood of infected individuals
transmitting the disease, achievable through interventions like mask-wearing and social distancing.
Simultaneously, decreasing Y means that infected individuals remain infectious for a longer duration
before recovering, giving healthcare systems more time to prepare and respond effectively, thereby
avoiding the chaos from a rapid increase in patient numbers. Conversely, increasing B while decreasing Y
leads to rapid disease spread, with infected individuals taking longer to recover. This scenario results in a
higher number of infections and an extended duration of the outbreak, underscoring the necessity for
timely public health interventions to mitigate disease spread and improve recovery rates. Additionally,
increasing both B and Y results in quick disease spread but faster recovery, potentially shortening the
overall duration of the outbreak despite a high initial infection rate. Thus, maintaining a balance between
controlling transmission and promoting recovery is essential for effective management of infectious
diseases. Moreover, it is important to acknowledge the limitations of using models generated by Al systems

like GPT-4 in simulating the SIR model. While GPT-4 can provide valuable insights and generate simulations,
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it may oversimplify the complexities of real-world scenarios. Limitations include reliance on user-provided
data and challenges in incorporating external factors such as social behavior and environmental influences.
Therefore, although GPT-4 can assist in generating scenarios, its outputs should be critically evaluated and
supplemented with empirical data and expert knowledge. Overall, these findings emphasize the need for
a nuanced understanding of transmission and recovery rates to develop effective public health strategies,

while also recognizing the limitations of Al-generated models in informing public health decisions.

8. Conclusions

1) Reducing both transmission (B) and recovery rates (Y) slows down how quickly a disease
spreads but can make the outbreak last longer. While this gives healthcare providers more time to
respond, it also means the infection will linger in the community for a while.

2) When we lower the transmission rate (3) and raise the recovery rate (), we see fewer people
getting sick and those who do recover more quickly. This not only reduces the peak number of infections
but also helps prevent hospitals from becoming overwhelmed, ultimately leading to a shorter outbreak.

3) If we increase the transmission rate ([3) while decreasing the recovery rate (Y), the disease
spreads faster and affects more people in a short time. This results in a higher peak of infections and
extends the duration of the outbreak, making it tougher to manage.

4) Increasing both the transmission rate ([3) and recovery rate (Y) means the disease spreads
rapidly, but because people recover faster, the outbreak doesn’t last as long. This can ease the strain on
healthcare systems over time, even if the initial spread is quick.

5) Finding the right balance between transmission () and recovery (Y) is key to managing an
epidemic. A higher transmission rate speeds up the spread, while a higher recovery rate helps bring down
the number of active infections and shortens the outbreak duration. By implementing effective public
health measures, we can significantly shape how an epidemic unfolds and ensure better outcomes for

everyone involved.
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Abstract

This article aimed 1) to study the current situations and the desired situations, and 2) to assess
the needs of using Al in the learning process of students at the Faculty of Education, Nakhon Phanom
University. The sample group consisted of 226 undergraduate and graduate students, selected using stratified
random sampling based on percentage criteria. The research instruments were two questionnaires. The first
guestionnaire inquired about the current situations of using Al in the learning process of students at the
Faculty of Education, Nakhon Phanom University. The content validity index ranged from .80 to 1.00, with
itemn discrimination values ranging from .63 to .91, and the overall reliability was .98. The second
guestionnaire inquired about the desired situations of using Al in the learning process. The content validity
index ranged from .80 to 1.00, with item discrimination values ranging from .62 to .89, and the overall
reliability was .99. The statistics used were percentage, mean, standard deviation, and Modified Priority
Needs Index (PNlycdified)-

The research findings revealed that 1) the current situations of using Al in the learning process of
students at the Faculty of Education, Nakhon Phanom University were at a moderate level, while the desired
situations were at a high level. 2) The overall need assessment had a value of .47. When examining in
individual aspect, the needs were ranked from highest to lowest as follows: (1) using Al in research, (2) using

Al'in image creation, (3) using Al in presentation, (4) using Al in learning, and (5) using Al in document creation.

Keywords: Generative Al; Artificial Intelligence; Students, Nakhon Phanom University

1. Introduction

In the era of rapidly advancing digital technology, artificial intelligence (Al) has become a crucial
component across various sectors. The application of Al not only enhances efficiency and speeds up
operations but also promotes sustainable development. In the field of transportation, Al plays a key role
in developing more efficient transport systems. Autonomous driving technology is a clear example, where
Al can analyze the surrounding environment and make accurate driving decisions, reducing accidents and
increasing convenience in travel. Furthermore, Al is used to analyze traffic data, improving route

management and reducing congestion (Hossain et al., 2020). In the communication sector, Al has
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transformed the way people interact, especially through Natural Language Processing (NLP) technologies
that allow users to communicate more effectively (Jurafsky & Martin, 2020). For example, chatbots in
customer service enable faster and more efficient responses to queries and problem-solving. Al can also
analyze communication data to understand consumer trends and behaviors.

In agriculture, Al assists farmers in making informed decisions. For instance, drones and sensors
equipped with Al gather data on soil conditions and crops, allowing farmers to analyze the data to increase
yields and reduce chemical usage (Liakos et al., 2018). Al also aids in predicting crop yields and managing
risks related to weather conditions (Zhang et al., 2020).

In the industrial sector, Al has widespread applications, such as robotics and machine learning in
production to reduce costs and increase efficiency. Al systems can analyze machine data to predict
potential problems and support predictive maintenance, reducing machine downtime. Al can also analyze
consumer behavior to improve marketing and customer service (Choudhury et al., 2020).

In education, Al has a significant role in enhancing teaching and learning. It not only improves
teaching efficiency but also promotes personalized learning that meets the needs of individual students.
Al can improve students' learning experiences by analyzing learning data to create personalized learning
environments that cater to each student's needs and abilities (Wang et al., 2020). Al also enables teachers
to quickly access data about student learning behaviors, helping them adjust teaching methods and
content to suit each student (Zawacki-Richter et al., 2019). Al can assess learning outcomes by analyzing
and providing accurate information about students' progress and weaknesses, allowing teachers to offer
timely advice and support (Deng et al., 2020). Additionally, Al supports collaborative learning by creating
platforms that enhance group work efficiency. It can analyze student participation in group activities and
suggest improvements to the collaborative process (Chen et al., 2019), fostering interaction and teamwork
among students.

The benefits and importance mentioned above, the researcher, as a university lecturer, is
interested in studying the application of Al in the learning process of students at the Faculty of Education,
Nakhon Phanom University. The integration of Al into university teaching and learning processes offers
numerous advantages, ranging from improving the learning experience to more effective assessment and
supporting collaborative learning. However, it is essential to consider the challenges and risks associated

with Al to ensure its ethical and sustainable application in the future.

2. Research Objectives
The objectives of this research are as follows:
1. To study the current situations and the desired situations of using Al in the learning process

of students at the Faculty of Education, Nakhon Phanom University.
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2. To assess the needs of using Al in the learning process of students at the Faculty of

Education, Nakhon Phanom University.

3. Theoretical Concepts and Related Research
3.1 Concepts of Using Al in Learning
In the current digital age, artificial intelligence (Al) plays an increasingly important role in
education, particularly in helping students learn more effectively. This section discusses the application of
Al in five main aspects: (1) Document creation, (2) Image creation, (3) Presentation, (4) Research, and (5)
Learning.

1. Using Al for Document Creation: Al enables students to create and manage documents
more quickly and efficiently through tools that offer text generation, grammar checking, and error
correction. For example, tools like ChatGPT, Grammarly, or QuillBot assist in writing and improving content
quality, reducing the time spent on reports or essays. These tools also allow students to focus more on in-
depth analysis or research (Brown, 2023).

2. Using Al for Image Creation: Al simplifies the design and development of artwork or
presentations. Tools like DALL-E or MidJourney can generate highly detailed images from textual input.
Students can use Al to create illustrations for research papers or to enhance academic presentations visually.
Additionally, Al can efficiently edit and refine images, making design work easier (Smith & Johnson, 2022).

3. Using Al for Presentations: Presentation skills are vital for both academic and professional
success. Al tools such as Prezi, Beautiful.ai, and Slidebean help students create visually appealing and well-
structured presentations without requiring extensive design knowledge. Al can suggest the optimal layout and
elements for slides, enhancing the quality of presentations. Furthermore, Al can generate voiceovers from
text and suggest improvements to make presentations more effective (Anderson, 2023).

4. Using Al for Research: Al plays a crucial role in research, especially in data collection,
analysis, and synthesis. Students can use Al to search for academic articles, conduct statistical analysis,
build models, and explore connections between ideas. Tools like EndNote, Mendeley, and RAx Labs assist
students in managing citations and summarizing research findings, streamlining the research process and
making it more efficient (Miller & Davis, 2021).

5. Using Al in Learning: Al has significantly transformed the way students learn by creating
adaptive platforms that adjust to learners' knowledge levels and needs. For instance, Al can generate
personalized exercises, review lessons, or assess students' knowledge autonomously using tools like
Coursera, Duolingo, or Khan Academy. Al can also analyze students' progress and recommend learning
methods to help maximize their potential (Roberts, 2020).

Summary
Using Al in learning and academic tasks enhances efficiency and effectiveness across various

domains, including document creation, image creation, presentations, research, and learning itself. By

60



MsaETINeFeUNNnLeLTe

o

Uil 14 auil 4 ganew - Funeaw 2567

integrating Al technology, students can enhance their academic skills and improve their chances of success
in the fast-evolving digital world. In this study, the researcher applied a conceptual framework on the use
of Alin the learning process of students at the Faculty of Education, Nakhon Phanom University, focusing
on the following five key areas: (1) Al in document creation, (2) Al in image creation, (3) Al in presentation,
(4) Al'in research, and (5) Al in learning.

3.2 Related Research

Crawford, K., & Whittaker, M. (2020). conducted research on the ethical implications of Al in
educational settings. Research Findings: This research examines the ethical concerns related to Al in
education, such as student privacy and the risks of misusing sensitive data, urging careful data governance.

Dillenbourg, P., & Jermann, P. (2020). conducted research on Al and collaborative learning:
Enhancing group interactions through technology. Research Findings: Al supports collaborative learning by
organizing student groups and analyzing group interactions, resulting in more effective teamwork and
learning outcomes.

Almeida, L., & Spector, J. M. (2019). conducted research on Al-based tutoring systems:
Enhancing learning outcomes for struggling students. Research Findings: Al-based tutoring systems improve
understanding and academic performance for students facing learning difficulties, offering personalized
support to enhance learning outcomes.

Johnson, A., & Cui, Z. (2018). conducted research on the impact of Al on classroom
management and teacher effectiveness. Research Findings: Al improves classroom management by
reducing the workload of teachers, allowing them to monitor and assess students in real-time, leading to
more efficient teaching.

Lu, J., & Jones, M. (2018). conducted research on the use of Al in language learning: Benefits
and challenges. Research Findings: Al enhances language learning by improving skills in speaking, listening,
and reading, though some learners may struggle to adapt to Al-based systems.

Luckin, R., Holmes, W., Griffiths, M., & Forcier, L. B. (2016). conducted research on Artificial
intelligence in education: Promises and implications for teaching and learning. This research explored the
role of Al in enhancing teaching and learning by creating personalized learning environments that adapted
to individual students, improving the learning process.

Chen, C. M., & Duh, L. M. (2017). conducted research on the role of artificial intelligence in
personalized learning systems. Research Findings: This study highlights Al's potential in personalized
learning systems, increasing learning efficiency by 25%, especially in subjects requiring continuous practice.

Baker, R. S. J. d., & Siemens, G. (2014). conducted research on Al-assisted adaptive learning
and its impact on student performance. Research Findings: Al-assisted adaptive learning systems adjust
content to match student abilities, resulting in significantly improved academic performance and exam

scores, particularly for diverse learners.
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4. Methodology
4.1 Scope of Content

This research focused on using Al in the learning process of students at the Faculty of
Education, Nakhon Phanom University. The study was framed around five aspects: (1) using Al in document
creation, (2) using Al in image creation, (3) using Al in presentation, (4) using Al in research, and (5) using Al
in learning.

4.2 Population and Sample

The population for this research consisted of 2,025 students from the Faculty of Education,
Nakhon Phanom University, including 1,538 undergraduate students and 487 graduate students.

The sample consisted of 226 students from the Faculty of Education, including 153
undergraduate students and 73 graduate students. The sample size was determined using a percentage
criterion, with 10% for undergraduate students and 15% for graduate students (Boonchom Srisa-ard, 2017),
selected using stratified random sampling.

4.3 Data Collection Instruments

Two questionnaires were used as data collection instruments:

1. The first questionnaire assessed the current use of Al in learning among students at the
Faculty of Education, Nakhon Phanom University. It consisted of two parts: Part 1 gathered general
information about the respondents in a checklist format, and Part 2 explored the current status of Al use
in learning. The questionnaire's consistency index ranged from .80 to 1.00, with item discrimination values
between .63 and .91, and an overall reliability coefficient of .98.

2. The second questionnaire assessed the desired state of Al use in learning among the
same group of students. It also had a consistency index ranging from .80 to 1.00, item discrimination values
between .62 and .89, and an overall reliability coefficient of .99.

4.4 Data Collection and Analysis

Data were collected online using Google Forms, with questionnaires distributed to all 226
sample members, resulting in a 100% response rate. The data were analyzed using statistical software as
follows:

1. General information about the respondents was analyzed using frequency and
percentage.

2. Current and desired situations of Al use in learning were analyzed using mean and
standard deviation.

3. The need assessment was conducted using a modified priority needs index (PNlogifed)-

4.5 Statistical Analysis
The statistical methods used to analyze the data included:

Content validity: The consistency index (IC) was used to assess the content validity.
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ltem discrimination: Pearson's correlation coefficient was used to analyze the
discrimination of questionnaire items.

Reliability: The Cronbach's alpha coefficient was used to determine the overall
reliability of the questionnaires.

Descriptive statistics: Percentage, mean, and standard deviation were used as basic
statistics.

Need assessment: The Modified Priority Needs Index (PNlyogifed), @S proposed by

Suwimon Wongwanich (2015), was applied to rank and assess the needs.

5. Research Findings
The research on using Al in learning among students of the Faculty of Education at Nakhon
Phanom University revealed the following results:

1. The overall current situations of using Al in learning among students was at the moderate
level, with the mean score of 2.93 (X =2.93). When analyzed by specific aspects, all aspects were also at
the moderate level, with mean scores ranging from 2.65 to 3.35 (X =2.65-3.35). The highest mean score
was using Al in document creation (X =3.35). The lowest mean score was using Al in research (X =2.65).

The overall desired situations of using Al in learning among students was at the high level,
with the mean score of 4.30 (X =4.30). When analyzed by specific aspects, all aspects were also at the high
level, with mean scores ranging from 4.25 to 4.38 (X = 4.25-4.38). The highest mean score was using Al in
learning (X =4.38). The lowest mean score was using Al in image creation (X = 4.25). The detailed results

were presented in Table 1.

Table 1: Mean and Standard Deviation of Current and Desired Al Usage in Learning among Students of the

Faculty of Education, Nakhon Phanom University, Overall and by Specific Aspects

Aspects Current Situations Desired Situations
X S.D. Interpretation X S.D. Interpretation

1. Using Al in Document 3.35 1.0 Moderate 4.29 .56 High
Creation
2. Using Al in Image Creation 2.69 97 Moderate 4.25 .61 High
3. Using Al in Presentation 2.79 .84 Moderate 4.33 57 High
4. Using Al in Research 2.65 .82 Moderate 4.26 .48 High
5. Using Al in Learning 3.17 .86 Moderate 4.38 46 High

Overall 293 .56 Moderate 4.30 .46 High
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The table summarized the mean scores and standard deviations for both the current and
desired situations of using Al in learning among students. It showed that while the current situations of Al
use were at the moderate level across all aspects, the desired situations were consistently rated as high,
indicating the strong interest in enhancing Al integration in their learning process.

2. The results of need assessment for Al integration in learning among students of the Faculty
of Education, Nakhon Phanom University revealed that the overall Modified Priority Needs Index (PNlyqgified)
was 0.47. When analyzed by specific aspects, the ranking of the needs from highest to lowest was as
follows: (1) using Al in research, (2) using Al in image creation, (3) using Al in presentation, (4) using Al in

learning, and (5) using Al in document creation. The detailed results were presented in Table 2.

Table 2: Mean Scores of Current and Desired Al Usage in Learning and the Modified Priority Needs Index

(PNlyogifieq) @among Students of the Faculty of Education, Nakhon Phanom University

Mean Score Mean Score
Current Desired
Aspects (PNlpogified) Need Ranks
Situations Situations
(D) 0)
1. Using Al in Document Creation 3.35 4.29 .28 5
2. Using Al in Image Creation 2.69 4.25 .58 2
3. Using Al in Presentation 279 4.33 .56 3
4. Using Al in Research 2.65 4.26 .61 1
5. Using Al in Learning 3.17 4.38 .38 4
Overall 293 4.30 47

The table illustrated the mean scores for the current and desired situations of using Al in
learning, as well as the Modified Priority Needs Index (PNly,ogeq)- The highest need was found to be using
Al in research, followed by Al in image creation, presentation, learning, and document creation,

respectively.

6. Discussion
Based on the research findings regarding using Al in learning among students of the Faculty of
Education, Nakhon Phanom University, the discussion could be summarized as follows:
1. The overall current situations of using Al in learning were at the moderate level. When
analyzed by specific aspects, each aspect was also rated at the moderate level. This could be attributed
to the fact that Al was a relatively new digital technology that has been transforming various fields,

including education. As a result, some students might still lack the skills to utilize Al effectively, and
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teachers might not yet be fully integrating Al into their teaching practices. For Al to be utilized more
effectively in education, educators need to develop their capabilities in using Al technologies (Office of the
Education Council, 2020). This finding was consistent with the research by Luckin, R., Holmes, W., Griffiths,
M., & Forcier, L. B. (2016), who studied Artificial intelligence in education: Promises and implications for
teaching and learning. This research explored the role of Al in enhancing teaching and learning by creating
personalized learning environments that adapted to individual students, improving the learning process.
Similarly, Baker, R. S. J. d., & Siemens, G. (2014), who studied Al-assisted adaptive learning and its impact
on student performance. The findings revealed that Al-assisted adaptive learning systems adjusted content
to match students' abilities, resulting in significantly improved academic performance and exam scores,
particularly for diverse learners.

The overall desired situations of using Al learning were at the high level. Each aspect was
also rated highly, reflecting the strong interest in utilizing Al to enhance learning efficiency. Al has the
significant role in improving learning, especially in helping the student study more effectively. In the aspect
of document creation, Al allowed students to create and manage documents quickly and efficiently,
improving the quality of their writing and reducing the time needed for report or essay preparation (Brown,
2023). Regarding image creation, Al enhanced the ability to edit and modify images, making design tasks
easier (Smith & Johnson, 2022). For presentation, Al helped students create well-structured and visually
appealing presentations by suggesting content layout and slide organization. Al could also generate voice
narration from text or suggest improvements to make the slides more engaging (Anderson, 2023). In
research, Al played the crucial role in data collection, analysis, and synthesis, making the research process
more efficient (Miller & Davis, 2021). In learning, Al was utilized to create customized exercises tailored to
individual students, review lessons, and provide recommendations for optimal study methods to maximize
students' potential (Roberts, 2020). This finding aligned with the research by Johnson, A., & Cui, Z. (2018),
who studied the impact of Al on classroom management and teacher effectiveness which showed the
findings that Al improved classroom management by reducing the workload of teachers, allowing them to
monitor and assess students in real-time, leading to more efficient teaching. Additionally, Chen, C. M., &
Duh, L. M. (2017), who studied the role of artificial intelligence in personalized learning systems. The study
highlighted Al's potential in personalized learning systems, increasing learning efficiency by 25%, especially
in subjects requiring continuous practice. Almeida, L., & Spector, J. M. (2019), who studied Al-based tutoring
systems: Enhancing learning outcomes for struggling students, and further emphasized that Al-based
tutoring systems improved understanding and academic performance for students facing learning
difficulties, offering personalized support to enhance learning outcomes.

2. The results of overall need assessment was 0.47. When examining each specific aspect, the
needs could be ranked from highest to lowest as follows: (1) using Al in research, (2) using Al in image

creation, (3) using Al in presentation, (4) using Al in learning, and (5) using Al in document creation,
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respectively. The high demand for using Al in research might be due to the fact that graduate students, in
particular, could leverage Al as a research assistant to improve the speed, accuracy, and efficiency of their
research processes. Al tools could assist in data analysis, synthesis, literature searches, statistical analysis,
model creation, and concept-link verification. Tools like EndNote, Mendeley, or RAx Labs support students
in managing references and summarizing content from various research papers, thereby facilitating faster
and more efficient research work (Miller & Davis, 2021). This finding aligned with the research by Crawford,
K., & Whittaker, M. (2020), who studied the ethical implications of Al in educational settings. The study
examined the ethical concerns related to Al in education, such as student privacy and the risks of misusing
sensitive data, urging careful data governance, and also emphasized the importance of proper data
management to prevent the misuse of sensitive information. It also corresponded with the work of Lu, J.,
& Jones, M. (2018), who researched the use of Al in language learning: benefits and challenges. The findings
showed that Al enhanced language learning by improving skills in speaking, listening, and reading, though
some learners might struggle to adapt to Al-based systems. Furthermore, the study by Dillenbourg, P., &
Jermann, P. (2020) on Al and collaborative learning: enhancing group interactions through technology
which research findings revealed that Al supported collaborative learning by organizing student groups and

analyzing group interactions, resulting in more effective teamwork and learning outcomes.

7. Suggestions

7.1 Suggestions for applying based on research findings: (1) the current situations of using Al in
learning among students were at the moderate level; (2) the desired situations indicated that the most
significant aspect was using Al in learning; and (3) the need assessment results showed that the highest
need was using Al in research. Therefore, the Faculty of Education, Nakhon Phanom University should
consider organizing workshops on using Al in learning for students at all levels, with a particular focus on
using Al for research for graduate students.

7.2 Suggestions for further research: (1) research should focus on action research regarding the
application of Al in students' learning; (2) research should be conducted on the use of Al in teaching and
learning management among teachers and instructors at all levels; and (3) research should also be carried

out on using Al in educational administration.
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UNANED
m3fnwildTngussasdiiefnmanuduiusseninmanziuy ESG Nla5unsuseiduain LSEG (London
Stock Exchange Group) funan1saiiusuvesusenaangiisulunainnanninduisusemelng 91uau 114 U359
Jendnel 2564-2566 531 342 M19819 UATIEIHANIAN B IALANNITANNBULTINYAM TINANTANYINUTY HANIS
Uszilluaziuy ESG ludanuduiusiunanisaiiduanunntydnialaednsmanaunnudunsng (ROA) uazsns
vy v ' 3 a = L v & a LY o a
NamauwNURnenu (ROE) ag13lsfiny wan1sUseliunzwuy ESG fanuduiusidauandunanisanduaiunig

msnanfiinlaednsidu Tobin’s Q Fadulumungufdiianlade
AANARY: AT ESG; LSEG; Nan1saidunuvesuium; usenaaveiley; Ussmale

Abstract

This study aims to investigate the relationship between the ESG score evaluated by LSEG (London
Stock Exchange Group) and the performance of 114 companies listed on the Stock Exchange of Thailand
between 2021-2023, with 342 observations. We are using the multiple regression analysis. Our findings
indicate that the ESG score has no statistically significant relationship with accounting-based measured by
return on assets (ROA) and return on equity (ROE) ratios. However, we found a statistically significant positive

relationship with market-based measured by Tobin’s Q ratio, which supports the stakeholder theory.
Keywords: ESG Score; LSEG; Company Performance; Listed Company; Thailand
1. uni
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sgaulandeamseansiuiu Wlilgmaedasaulaaunils Ninasy ensukazUssnudossiuionuy iegua

Tantngetu lneluifauiueney w.a. 2558 29AnN15anUsee1¥# (The United Nations: UN) tasiuasunuitvune
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N1IWAUIT §984 (Sustainable Development Goals: SDGs) Wi 8330 UUTIANITHMUN Fawind s d9AY way

o

\swgiaet19858u (United Nations, 2015) siourluifieusuiay w.a. 2558 nmsuszyuignidnseveydaya
awﬂizﬂnsmﬁdwﬁ’aEJmim?{ammaaaquﬁmmﬂ (Conference of Parties to the United Nations Framework
Convention on Climate Change: COP) aSsii 21 Uszmaulanldasuiunnunnasnia (Pars Agreement) e
saflefusiodriuniizlaniou danaadansilanssymindsanuddlunsussatimungvesnsangamgiilan
og19u1n aunseitslufoungadniou w.a. 2564 nsUszyu COP afsft 26 Tddsnarliinisdndomis o
Amunsnsgunsiamedeyaisadunudsduseninaseme (The International Sustainability Standards
Board: 15SB) Tuuarluidoufiquisu w.a. 2566 1SSB I¢eanunasgiunenumansiusenineszme (interational
Financial Reporting Standards: IFRS) fAgnfunslianedeyaninudsdu Uszneusae IFRS S1 tAeafumsivua
nannasihludmivuignlunsdameteyamamsiuitisadestuanudsdunay IFRS S2 1ieafunsimun
véninasinmsiamedoyavesuismsulonauasmnuidsiAsrtesiunmsivasuuvasanimgiionnia dannsgiu
wianiUsemelrsldluiounnsian we. 2567 Wudily wayldeidadsusunvesssmeaii 9 (IFRS, 2023)
MnAnuddfinandisiu Fuduvelividuas dnamuialaniuunliruaulaunAnnisddu
gifeedndsfuveuunaniimilsidaunden dnu uazusssnAuia (Environmental, Social, and Governance:
£SG) Ty ESG (unnfnlunisquadaunden snuiuiinseusedsa wagnsffuguaiis dauwAniausoras
anfunurasssaldlusrersnuaranmsodeunduandudilsldlunends Snis Suelinansiduaudul

a819898udnA28 (AL Amosh et al,, 2023; Naeem et al,, 2022) @uSUUSLNALNY d11NIUAMEATTUANSANAY

wanninduaznarnvanninduissemelnglainisteduldsenudseduuu 56-1 One Report sUuuuln lag

v
v A A v v Y

UsenaluusunaanzlousulgdmsuseussozianUIduaniausuinal w.A. 2564 tagdilanliusenaas

o ]

aa v

Favhuagzineunslud we. 2565 1Huduly lnodl 2 15esddgiivivndendamedeyadiu £SG Ae lufiddu
fanndouuarluifsudiny @ TnanuaunITIAIITURENNTNSLarAaAnaNNINS, 2563) uanani nsd1Ia
ToyarudaduvesuislunaravdnnindwisUssimalnglud we. 2564-2566 vosaniulnesiaminuin viend
milﬁJmwa%gamm%@mﬁmﬁu ImmawwmiﬁmLmaﬁ’aaﬂaﬁm?{ﬂLLmé’amﬁLLmIﬁuLﬁuimﬁﬁﬂuﬂhﬁﬁcimm

o

@anvulneinn, 2565; aanvulnewan, 2566; @aanvulnewm, 2567)

'
al

Mndgmdneiu vliAaaaiminnsivienaiufanssuniie1teeiu ESG LuTunalazamasons
nsAliuanuvesuTEnedisls Famansfnulusfnndnwilusesdnandilidevasunassnunluiianiudediule
TR UeNan1sANEINUI Nan1UTzIluAzLUY ESG 183U Enilanuduiusiisuaniunanisaiiuaiu (AL Amosh

o

et al, 2023; Rahman et al,, 2023) sanuismiisdufonssuiiietestu £SG awanmnsadfugsialdetng
ey ilugnansdiiunumensiulusuaniduiayazdmareyadmisnisnaavasuisn Iwat unalude
TugaziiviamanisAnemudn danuduugideausunaniseidusu (Koroleva et al, 2020; Prabawati and
Rahmawati, 2022) 1losandunuiiasulufanssuiiAsadesiu £SG snniraneuumuiildsy dwasilinanis
sduauanas agalsiany viawan1sfnenud mansuseliupzuul ESG vasu3enlifianuduiusiunanis

Adluau (Fernando et al., 2022; Junius et al., 2020)
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ofu ndymilisatestu ESG Amisausing q Wanudey Ussneutunamsinuluediniiliens
asunald mafnunifsaulaflsinuanuduiusssniemamsssdiuazuuu £SG funanisdidusnuvesuisnly
naavdnninduwisszmalneiandululuiondas lasaninsnuianduusslevdsoreuimeosism i
asu mheauiiugua uazdiaulaannsatnansAnyuieseiuiunagnimegsiegisdsdunas Sanans
AflunuresuisvldogediussAndaimuniu vl faheifunansfinuiiAeadestudoya £S6 fuwanis

o a ~ = °o v o A a Ay o o oa 9 a v
fﬂ’]LuUQ1u1uU§UW‘U@dﬂixLWﬂ1W8 GﬂﬁLﬂuﬂigLWﬂﬂ’]a\?W@luqLLagLW\‘lLinglsU@‘U\'iﬂ‘ULﬂﬂ')ﬂ‘UﬂTﬁLﬂﬂLNstUallua ESG

2. IQUszasn
WIBANWIANUANNUS TEUININANTISUTELIUAT LU ESG AUNANISAE U UYBIUSENIURaIAnaNns e

wisUszmelne

3. nguf wurAnuaznsAnEIABtaq
3.1 nouijdsidulfide (Stakeholder Theory)

Freeman (1984) Tiaemauidiianléde Tunsdndugsiaty dhevimsldasldlagforudios
nauiies uimsldlagiidwldidonduduig Fsmadawedoyavesuidmiutemeddgylunmsnevaussaiy
maniesildnladiudy ety nauiiidnldsiadunngulunisdiiugsiegnsdsdu Taevnnsdawe
Foyaiiirtesiu £SG iussmumssarvesuTdmeuaussiofidnlfdsashlivignlsunnalindasnin
amuuagyiliuonivlnogadsBuduiifesnsinmiiguadusreren thlugnanissuiummonisniiadu (Al
Amosh et al., 2023; Rahman et al., 2023)

3.2 u,mﬁﬂLﬁ'mﬁ'umiﬁﬂLﬁuqiﬁaﬁﬁﬂﬁﬁﬁmmé’au deAu wazussENAU1a (Environment, Social,
and Governance: ESG)

LLmﬁmLﬁ'mﬁ‘umiﬁwLﬁuqiﬁaﬁﬁwﬁqﬁﬂ?ﬁt,l,mé'au #9A3 WazusTENAUIa (Environment, Social, and
Governance: ESG) fio Msguadiswinden anusuiaveusiodsnu uaznsiiuguadia azvieunisdniugsiaves
Uisvlvdmnslansunieguas (qudimungsiaiiionudsdy, 2566) lngmssudussiaegndedundsesnidu 3
wavidn Téun 1. drudananden (Environmental: E) fo sansgnuannnszuiumisda wu nsudesfmdounszan
nsldmsnens wagnisdnnisveade Wudu 2. dudsau (Social: S) fis anuduiusiugiiduliide wu qunm
uazasduegitn armwinfiesmane wagAneuuudusssy WWusu 3. FuusssmAuia (Govemnance: G) A
msiifuguaiis wu auvasafemisleues amnslusda uaznsumsdnmsaiiussansain Wudy

wiail miﬁﬂmﬁa{aLﬂumﬁﬂsmﬁuﬂmuu ESG 210 (London Stock Exchange Group: LSEG) Fady
grudoyailadsunnudouilanuazgnirunld@nwinanisdudunudiu £SG sg1aunsuans (Al Amosh et al,
2023; Bodhanwala and Bodhanwala, 2022; Fernando et al.,, 2022; Naeem et al., 2022; Prabawati and Rahmawati,
2022) fiFdannnimaUssidiuesiuananisudy Tasulsidedeseenidu 10 Wate mu 3 wdn &l 1. ¢
dawandon Usznoudae 1) msldninens (Resource Use) 2) Miuassfineiiounszan (Emission) 3) uinnssy
(Innovation) 2. AMudsAs Usenaunae 4) yaains (Workforce) 5) @nSuyweyu (Human Rights) 6) 3% (Community)
7) ANuSURATaURaNAnf Yl (Product Responsibility) 3. AMuUsIENAUIE Usznaunie 8) n1539an1s (Management)

9) #iieviu (Shareholders) wa 10) nagnsAusuRAveUsadiw (CSR Strategy) lasnanisUseidiuAzkug ESG 910
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Anadediminents 10 e wiseenidu 4 9ae 18uA 0-25 26-50 51-75 WAz 76-100 AzLUY LaAEUsEAVEN
yesnansAdiuausy £SG Mlamelunissisanuteya £SG Aoansisuy aglusius Aoudned & wazdiun
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windy

3.3 wuaRAREIUNANISALENITN (Company Performance)

Han13ALueIY (Company Performance) file Aaudsa91nn15ussasdmuneveauien tngdiu
Tngnansiidunuinazfiansanlunatesusauiu (ALAmosh et al, 2023; Naeem et al., 2022) §snsdnwi
wusmsTaranisailiuanuesnidu 2 au laua

1. N139ANaN1IANTUIUNIUYY (Accounting-based Measure) Usznaunls Inlaedns)
NARBULNUAUNTNG (ROA) ﬁﬁwzasﬁaumamaumem'amﬁamu‘vﬁamﬂ%ﬁuw%’wémaw’%ﬁw (AL Amosh et al., 2023;
Rahman et al, 2023) wazInlagsasaiunanouunugieviu (ROE) Jeazagiioumnuanunsalunisaiisuansuumy
TuyutoveeEfeviu Uunius et al, 2020; Xie et al., 2019) IngdlgnIn1sAuInaAINgIUToYana1AnaNNINE L

v
v

Uszwalng (mananannsngwnsuseinelng, 2565) fqil

snHanauunuduning (ROA) = fils Wanw) deupsnleuagn

FUNSNITINOURRY

8N AN UUVUENBYU (ROE) ils (ayw) ans

duvestieviuiiade

2. N1599KaNSANTUIUNINITNAN (Market-based Measure) 1alagdns1d@7u Tobin’s Q

FazarnauUsednSn1mn1n1InaInaINN1sALlugna (Naeem et al.,, 2022; Prabawati and Rahmawati, 2022)

@

1nedlgnsnsAuInINN1sUTUUTIves Chung and Pruitt (1994) Al

v
v

8n31du Tobin’s Q = (Wadwmdnnindausiamain + yarmilauniudod)

YamAuNIng T

3.4 HuNRgIY
nsAnwiaiad visnlulssmelnedoddvinensuastuyu Wodamedoyaauddumuns
Jeduldseaulsedntuuy 56-1 One Report sukuulnmiazdpunioununienlun1sujifnuannsgiuseny
NINTRUTEIINUTEMA IFRS S1 Uag IFRS S2 flasdaduldlusunan dewavilnansdniunuvesusviiuualiy
anaslugsudu denndssiunantsaneluefinues Koroleva et al. (2020); Prabawati and Rahmawati (2022)
finuin Funuilasulufanssuiieidesiu £SG snnndmaneuunuildiy dwavilinanisduiunuanas Jady

v
v

VUvosauNAgIun 1 adl
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a @

AUNAZIUN 1 Han15UsEuAziu ESG Ianuduiusidsauiunanisaniuvanuniedyd

agdlsfinu nvguiiidnldideiivsendediinnuddyiuiiidwlmdeduuenandiou

'
= =2 a

Usgnaufudeifuniesainaiadausing 4 ATEaliuisndidugsialaedifeduandon danu uazussiniuvia
danarhlsiusensdesdiiugsiaiensvaussdegiidiulidouaziiievihlviuismivlnegiedaiu aenadesiuna
n15ANB1U99 AL Amosh et al. (2023); Rahman et al. (2023) finuin uSEwiisiiuianssuiitisadesiu ESG oy
annsaduiiugsialdednedstu thluguamssidumilueuanituuayazdwmaroyanivmensnaaosuislig
Fuailude Faduiiuvesaufgnd 2 fail

auNAgIUR 2 Han1sUsEuAzILL ESG Smnuduiudideuintunamssidununianisnain

3.5 UadwAduny

'
v

nsAnwillaniuaudadeniaininensvsdmasonan1saiuauYesusem Usenaume YuInusem

1%

(SIZE) Sm1drunil dusodauvos ey (Debt to Equity Ratio: DE) uardnsnsiivlnuesnsld (Revenue
Growth: RG) SamansAnwlusismuiy fenuduiudiunanssiiiuauiamaiyiuasmenisnain (Bodhanwala
and Bodhanwala, 2022; Naeem et al., 2022; Shaikh, 2022; Xie et al., 2019) TAgNI15ANEIHANATIVUIAUS TN
(SIZE) azdianuduiusiunanisaiiunuresuignlagliaanisalirnisenuduius dnlaeasnisiiusssumfives
Aunindsan luwnsiiaadidnsdunidudediuvesdeiu (OF) sxfiaruduiusidsauiunanisdiiuay
Lﬁ'mmﬂmwmﬁmLLasﬂﬂizmaﬂLf‘Tﬂdwaaﬂﬂﬁuﬁﬁmﬁlﬂmﬁu ileranamuAanssuitisadeatu £SG Jnlaedndu
nilAusmsedmvewifiou uazainidnanaivlaveseld (RG) sxfimuduiusidsuantunanisduiuy
HoswnAansauifisadesitu £SG enaneuauswiediidnldide wlishsnndulnesglfifintu Yalasdndou
nassesselFnnIsmelarUinsvesidaguiuddeudessldannsneuazuinisvesdeu wenanidsd
NMSAIUANNANTZNUAIUEAAYNTTU (Industry Fixed Effect) lnauuanguanamngsu (IND) eonidu 7 gaamnssu
Loun nguamannIsuineRsLaranaIvnssuems audaulnauilan dudanainnssy edmnsuninduasneasng
n$nens walulad wazusnis matanannsnduwisusenelng, 2564) warkansenuaiuian (Time Fixed Effect)
Taeuusdidnw (YEAR) oenidiu 3 T léun U we. 2564 2565 uay 2566 aemndesiunansAnwluefin (Bodhanwala
and Bodhanwala, 2022; Junius et al., 2020; Xie et al., 2019)

4. FBaniums

nsfnmiliiuteyanansUssiiuaziuu £SG angiutoya LSEG (Fude “Refinitiv?) Sadugiutoyad
sunnudiewinlanuazgninanld@nwinansiiduanusiu £SG egaumivans dusunanisduiunumnisiiy
RudeyaangrudeyanasmdnninduisUsemealng (www.set.or.th) Insusemiifinisussidiuasiuuangiudeya
LSEG saudmau 114 U3 snfungugnavnssugsnanisdu ilesandnuugnisdiiugsiaunndiaainmman
ssnaBuuarlisuuTeAlildUnaumsiu o Fufl 31 funnau sevined we. 2564-2566 il 1T wa. 2564 nan
wénninduisUsemealneldiimsdeduldsoanuusydil 56-1 Report uazenszsumsamedoya £SG iilodueady
Wiinawulfidudeyauseneunisdndulaamu @innuanenssunsmiundnnsnduasnainndnnsng, 2563)
s 342 froes uarld38 Winsorized FauusideUiinamniiifesay 1 uar¥ouar 99 iitoandauiiaund

vaafwUs (Outlier) TaudnwiusegslutugavnewiniuFesay 79.72 YT IUIUFIRE1TIMNA AIN15I97 1
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A197199 1 NISANUINTIWIUABENS

31819 FIUIUUTEN IMUIUADENS Sovaz
UFfinsUssidiuaziuy ESG ngrudeya LSEG 143 429 100.00
¥in vitmiteglunguananvnssunsiiy (21) (63) (14.69)

WEniilalladnsunisiiu o udl 31 Suney (8) (24) (5.59)
394 114 342 79.72

a L4

4.1 adanldlunmsiieneideya
nsAnwnildaffidanssamn (Descriptive Statistics) ieAnyidoyailuresuisnuasldadfids
BUIU (Inference Statistics) Tnensimseiandulszans anduwusuuuiiesdu (Pearson Correlation Coefficient)
L‘ﬁawmaaummé’mﬁ’uﬁ‘iwdwﬁaLLiJiLLasmﬁmesﬁmmamasJLLUUWngm (Multiple Regression Analysis) 4ie

NAFDUANNFUNUSTEMINNANSUSETIUALLULY ESG NUNANISAMENIUYIUSEN tnedlhuuinane fadl
Company Performance;, = BO+ BIESGiScoreiﬁ BZSIZEW+ [33DEit+ B4RG”+ Bsm'NDn + BQMYEARR+ €,

Tnei Company Performance; = NaN1IALTEUIU

ROA, - SasmaneuunuEunng (Gega) vesustm i o Al

ROE, = dnTmanauuuENevu (Fouay) YasuTwn i o AT t
Tobin’s Q, - SAsHAREULIUMANISAATA (i) YeeudTh | s AUl t
ESG_Score; = HaN15UsEUAZLMIUAING UTOYA LSEG YBaUTHm | o el
SIZE, - ANABN3 TGS TN ATREUNINE IR | oy AT t
DE, - Spmaduniiaudediuresiovu (W) veaude i u Audi t
RG;: - Sansidulavessdld (Gesas) vesusth i o AUl t

IND;; = UUTYUNAUEAA NI TUTOIUT | o AT

YEAR; = dhuusvudiidnuvesiem | o Audi

€. - AALAAALARDUTBIUS | o AUTT t

LALAUUAITNNTINAIUBIILUST DIATIEIMIANUEURUSTEMININaNTITUTEIIUAT LU ESG AUNANIS

ANRUINUVDIUSTEN FAR15199 2

157199 2 TN InAURRILUS

[ .

AuUs Yodauus WinAAuUs
AUy
SNTMANDULNUAUNITNE ROA ﬁmdauﬁﬂs(mmqu)daumaﬂLﬁyaLLazmﬁ@iaﬁw%’wéimﬁam?{a
SN IMANDULVIUE NBVY ROE dndrurls@muaniediuvesieruiade
8n578U Tobin’s Q Tobin’s Q  dndruyarmdnningnummaaazyad i aumuydse
yamAUNINg T
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a . ax PNl Y i
A15197 2 I/TNTINANVDWILUT (D)

fiauds Fosuus /AU
fauUsdDesy
AYRULALAWINEDN dan ESG Score  enadwghaimiin 10 shde Taud
LaruITenAUIG 1) mslansnenns 2) nmsuaseinwisaunsean

3) WIRNSSU 4) YAans 5) AviduuweTU 6) YU
7) anuSuilaveUsiendnsiuen 8) M3IANTT 9) Jiieviu uax10) na
gnsAUTURAYOUR DAY

Nguteya LSEG

AuusAuAY
PWIAUTEN SIZE ANRDNT3ANTTINYAVRIFUN TN TIU
Sodiiausody DE dnduviiaususredurestioru
NG
gnsnsiulnvessele RG dnarumarwasneliannsnenasuinisvediagtuiulneu
sosgliannisneuwasuinisvesUney
NANYAAINNTIH IND FLUIYU NAUEAAMNTIY 7 Nau takA
1) NURAVNITUNYATUALAAIMNTINEINS
2) dumallnauilag 3) AuA1gramngsy
4) adwsuninduaznoasns 5) niwenns 6) malulad way
7) uins Wulgu
Tasdwuad 1 = ngugaavinssuiiaula,
0 = NANgAAMNTINDL
Yitdnw YEAR fuusvu Yidnw 3 9 1eun 1) we. 2564 10udgu

2) 2565 way 3) 2566

Tneimuna 1 = Y9aula, 0 = Tdu 9

5. Han1sANYN

N5 IATILADALTINTIUUINUT BRI HanULNUEUNING (ROA) kardnsnanauunuyfeiu (ROE)
fdnadowiiuiesay 8,590 way 11.763 mud iy Tuvagiishsrdin Tobin’s Q fiAnadswiiiy 1.834 Wi dwwns
Usgillupzliuu ESG (ESG_Score) fiAntadswiiiu 54.253 azuuu lasfinzuuumanivindy 16.216 Lagazuuugaan
Winiu 89.956 anAzkumAL 100 AzwUY dMSURLUIAIUANNUTY YUIAUTEW (SIZE) fiAaeni37iusssued
Wiy 24,552 videwfisuihyaddunsndiademinty 46 fuduum lurnsiidndnmdumiaudeduesiery

(DE) fiAaagwiniu 2.001 i1 d@rusnsinisiulaueesiels (RG) danadewiniusesay 17.698 fans1e 3
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aa a

A9197 3 HANITIATIZAADALTINTTAUUT (Descriptive Statistics)

Ay dwaufedne  Auade e ddnge  Andfsegiu A1gegn
WINIFIU

ROA 342 8.590 8.554 -16.960 6.895 50.960
ROE 342 11.763 14.751 -41.740 10.815 69.170
Tobin’s Q 342 1.834 1.406 0.621 1.307 7.976
ESG_Score 342 54.253 16.934 16.216 56.062 89.956
SIZE 342 24.552 1.474 21.662 24.508 27.560
DE 342 2.001 4.025 0.152 1.144 34.475
RG 342 17.698 41.666 -71.919 9.473 233.797

MNNFIeTgad s AvSanduiusuuuiiiofdunudn nansUssiuagiuu ESG laifianuduiugiy
uamIFiununadyiasnsmanoumuduning (ROA) wagdnsnansuunudfosu (ROE) uaznanIsnain
(Tobin’s Q) dwsuMwlsAIUANNUIY YWIMUTEN (SIZE) fnnuduiusluiiemadeiiuiunanisussiliung iy
ESG (ESG_Score) aghalsfinu lamusnduussavsanduiusszninaiuusdaszfusudsmumelaifdimnndi 0.8
(Stevens, 1992) TIVINATAIUAT VIF 11U Fuvsnnddanadslsiiu 1.8 fedu nmafnundaslaiftamen

wUsELUSAULDY (Multicollinearity) A3n151991 4

M15199 4 HanSIAITANduUsEANSanduuSwUUiasdu (Pearson Correlation Coefficient)

fauls ROA ROE Tobin’sQ  ESG_Score SIZE DE RG
ROA 1
ROE 0.897** 1
Tobin’s Q 0.394** 0.331** 1
ESG_Score -0.100 -0.039 -0.066 1
SIZE 0.156**  -0.094 -0.285%* 0.508** 1
DE -0.092 -0.139% -0.146%* 0.100 0.229** 1
RG 0.129* 0.140%* -0.040 0.091 0.083 0.119* 1

anewe;: * / ** dauduius o dedrAnieadiffisedu 0.05 wag 0.01 mud1Ru

dMSUNTIATIENAMUDANBEUUUNYANNUI HanadaUANdNR TSN dILUsBassuayduls
audiinlngnanisindunumada Uszneusie snsmansuunuduning (ROA) uazsnsnanauunugfosu
(ROE) sauttan1s¥ananisdiiiueumenisnata (Tobin’s Q) fusuusdaszusazianuin fen F o HadAgyna
adffiszeu 0.01 wansdadifuusdaszegeieanilsinnuduiusiuiuuseu WeRersanainal Adjusted R?
wansdeinUsBassuavdulsmiuauaunsnaiulediulsniu ROA ROE way Tobin’s Q tiseway 7.70 4.30 uay

23.90 fUSIRU AIAISI9N 5
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M990 5 wanTiasIzvaNannsgluunviaa (Multiple Regression Analysis)

ot A ) RO€A RO‘E Tobin"s Q
AN ANAUUSEANS  P-value AENUSEANS  P-value ANduUsEANS  P-value

(Constant) 16.375 0.070 19.920 0.209 7.513%* 0.000
ESG_Score +/- -0.032 0.316 -0.010 0.857 0.012% 0.012
SIZE +/- -0.219 0.581 -0.256 0.713 -0.229%* 0.000
DE - -0.185 0.110 -0.562%* 0.006 -0.031* 0.042
RG + 0.370** 0.001 0.065** 0.001 0.000 0.787
IND Yes Yes Yes

YEAR Yes Yes Yes

F 3.358** 0.000 2.288** 0.008 9.944%** 0.000
Adjusted R? 0.077 0.043 0.239
Observations 342

T
o o aaa o

Mewme: * / ** danuduius o ded1Ayneadansedu 0.05 wag 0.01 mua1Ay

o

v

Famansfinwnuin nan1sUsefiuazuul ESG (ESG_Score) liiflanuduiusiunanisiudunumadayd
FasnsnanouLnuAuNENS (ROA) uardnsmanouunuldeviu (ROE) daliidulunuauufgiul 1 fandnesd
anuduifusideay wislauduiudiBauaniuranisdudununienisnain (Tobin’s Q) denadesfuausfgiui 2
TnefiAnduUszAnsvindu 0.012 a Yeddmaadffsedu 0.05 dvduiuusauaunuil vuauisy (SIZE) &

AMUFUNUSLTRUAUNANIANTUIIUNINITAAIR (Tobin’s Q) TnediArdulszansvindu -0.229 w dedAyeais

'
= o

Nseeiv 0.01 luvaNdnsdrunilFusediuvesiovu (DE) wul danuduiusiBeauiunanisandunumadydn

Tolagdnsmanauunugtieiu (ROE) Warnan13atiduaunienisnatn (Tobin’s Q) lnefiAduuseansivniu -0.562

'
aa 1Y

uay -0.031 MINERU t Ued1AgEnA7sEAu 0.01 uag 0.05 muaay dusnsnisiivlauessela (RG) wuin

o

fanuduiuslulaniniunan1sandununadydnadnsmanausnudunsng (ROA) Wagdnswanauunulioru

(ROE) TneifiAnduuse@ndiviniu 0.370 uay 0.065 mua1nyu u Hed1Aneanansesu 0.01 waliinnuduiusiu

NanN15ANLIUIUNINITREaIA (Tobin’s Q)

6. nMsaAUTENA

MnuansAnwasulidmanisysziiunzuuy ESG (ESG_Score) 3nguteya LSEG laidanuduiusiu
amssidunumetydnsnnaaneuumuduning (ROA) wagdnsmanauwnuiiievu (ROE) enalumsizuion
TudszmelvedilaifinnstsduldunnssussauninsitusenineUssma IFRS S1 uag IFRS S2 MAvadosiunns
Wawmedeya £SG Fuhlidunulunsiisufanssufifeitesiu 56 veauTsmdslisnnwediazdamasivlvnanis
Useiiuazuuy ESG fanuanuduiusidauiunanisiifiunumedyd sgrslsinnm vnfiansananaanisfinm
V'igaNamﬁmiﬂzﬁﬁﬂé’uﬂsxﬁm%awé’uﬁuéuuuLﬁai‘ﬁuuazmamiﬁmeﬁammmmam%awmm%wudw AN

AMUFNNUS TIAudutTaaununaInlld 1usUNanISAIEUIIUNIINITAAINNUIT Ran1SUSeLiuAzhUY ESG 3
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Y

AuduiusBeuaniudnsidin Tobin’s Q muiimaly wandbiiuirdhamusulianuddyiuianssuiieades

fiu ESG @aazihlugninudsduvesuienuasnanisaniivanunfvulusuian daaviliyanmanisnainvesusem

geumunguiEanlaideuasnanisfnyiluadin (Al Amosh et al., 2023; Rahman et al., 2023)

7. ayduazdaiauauue

nsfnunilinguszasdiileAnmanuduiussewitsanisUssifiuazuuy £SG funanssiiuauves
Uismannzovlumanandnnindurisussielng sewined wa. 2564-2566 Fadutraduduveadamedoya £SG
Tudsznalne nonanisdnwuandiiiuin visvidnalssifiuazuuy £SG geazdmanonansdndunums
nsmaneiialaesnsidru Tobin’s Q ilesnniiidnlddenszuindansiuisvldduiuionssuiiAsitestu £SG
Tngmanirinazdamavinliuisninnudafusasdamadonansdiiunuluewan azfounanisduiuamunis
nsnanvesUI SNty FsnsAnwiimaiiondulsslevidedneuimsveauien namu mhgauiugua
wazaulaannsaideyananisuszifiuaziuy £SG luusznoumsdadulaiieafusanssndusnuyesuisnld
ogslsfiony madnwiifediinnnmslianzuuunmstssdu £56 Tunmmwiii nunisAnunidnuludas
L'%'méfusummiﬁ’ﬂﬁ’ﬂ%miﬂma%’a;ﬂa ESG lusneeauusesrtuuu 56-1 One Report luussmalneuazidutimas

nsninganisallisalalsun 2019 Feenadidedndnlunmsumadnwnlaluldlusuan

8. 1PNE1991984

anevdnnindwisUssmalne (2564). nsdnngugaavnTsuLazIagIia. Fuduislotuil 01 Awne 2566. 90
https://www.set.or.th/th/listing/equities/industry-sector-classification.

na1andnnsnguvsUszinalng (2565). g e (Manual Guides). §uAuLd 07ufl 01 #4m1Ax 2566. 911
https://media.set.or.th/set/Documents/2022/Mar/SET_Formula_Glossary.pdf.
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Audiau1gsAaiennudsdu (2566). SUSTAINABLE INVESTMENT. uduiileduil 20 §uanau 2566. 91n
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anrvulnewand (2566). 1T anad1529 ESG g3falne T 65. duauid eduil 21 suaiau 2566 910
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Abstract

This qualitative research aimed to study the outcomes of technology-based learning in enhancing
digital health competencies among nursing students. The study followed the PDCA (Plan-Do-Check-Act)
quality cycle framework. The key informants were purposefully selected, consisting of 95 second-year
nursing students from Asia Graduate College, enrolled in the "Digital Nursing" course during the 2023
academic year. Data were collected through focus group discussions, and the reliability of the data was
verified using triangulation methods, including cross-checking data sources, reviewing information, confirming
data with key informants, and employing various data collection methods. The data were analyzed using
content analysis and summarized into inductive themes.

The findings reveal that students expressed their perspectives on the need for technology-based
learning, reflecting four key competencies identified by the nursing students: 1) Digital nursing knowledge
must be contemporary, 2) Digital skills should be practical and technology-oriented, 3) Digital competency
assessment and real-world learning, and 4) Positive attitudes toward the development of digital

competencies, where learners must have a favorable outlook on technology.

Keywords: Learning Management; Technology Based; Digital Health Competencies

1. Introduction

Technology plays a crucial role in addressing VUCA conditions, which include volatility,
uncertainty, complexity, and ambiguity. It enables businesses to adapt and enhance operational efficiency
in rapidly changing environments. For instance, data analysis reduces volatility, while leveraging data to
predict trends mitigates uncertainty. Additionally, technology simplifies business processes through systems
like Enterprise Resource Planning (ERP) and Customer Relationship Management (CRM), and it addresses
ambiguity via information technology and cloud systems.

In the educational sector, technology enhances access to information and improves learning
management efficiency. Learners can access knowledge through the internet, and educational institutions
can utilize online learning platforms to support unrestricted education. This includes creating diverse

learning resources such as applications and tailored content. Furthermore, it fosters new teaching methods,
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including video calls and game-based learning. Technology also aids in tracking progress and assessing
learning outcomes through LMS (Learning Management Systems) and SIS (Student Information Systems),
while developing students' technological skills to prepare them for society and the workforce. Moreover, it
strengthens communication and collaboration among students, teachers, and educators (Lertwittayakul, T.,
2023).

The role of health technology is crucial in the development and improvement of medical and
health services, enhancing the efficiency of healthcare delivery. Its main functions include: 1) Diagnosis and
Treatment: Technology facilitates faster and more accurate disease and health condition assessments. For
example, artificial intelligence (Al) and machine learning are utilized for data analysis and disease trend
predictions, while robotics assist in complex surgical procedures. 2) Telemedicine: It enhances
communication and remote consultation, enabling healthcare professionals to connect with patients
effectively. 3) Health Information Management: Technologies like Electronic Health Records (EHR) allow for
quick and systematic storage and retrieval of patient data, reducing errors associated with paper
documentation. Additionally, technology plays a role in preventive healthcare and monitoring, such as
wearable devices that track vital signs and enable users to monitor their health closely. The use of health
technology not only improves patient care and treatment efficiency but also enhances the quality of life
for individuals and facilitates sustainable management of medical resources (World Health Organization,
2020; Topol, E., 2019; Sultan, N., 2015; McKinsey & Company, 2021).

The significant role of health technology has led to updates in the Bachelor of Nursing curriculum,
which now includes a foundational course in digital nursing. This course aims for students to achieve
expected learning outcomes in three areas: knowledge, skills, and attitudes toward digital literacy. (Bachelor
of Nursing Curriculum, 2022). Based on the specified learning outcomes, the researcher has studied the
digital literacy competencies of nursing students to define competencies within the course framework.
According to the American Nurses Association (2020), digital competency encompasses the skills that nurses
must possess in an era where information technology plays a vital role in healthcare. This competency
refers to nursing students' ability to effectively utilize digital technology to enhance their skills and
knowledge in health care. Furthermore, De Gagne, J. C., & Walters, K. (2010) identified several essential
aspects of digital competency for nursing students: 1) Knowledge of Digital Technology: Students must have
a foundational understanding of using software and hardware relevant to nursing, such as patient data
management and health information systems. 2) Data Analysis and Health Information Management:
Students should be able to access, collect, and analyze health data using digital systems, such as Electronic
Medical Records (EMR), to aid in patient care decisions. 3) Use of Technology in Medical Communication:
Students must possess skills to communicate effectively using technology, including video conferencing and
telehealth consultations. 4) Digital Security: Knowledge of how to maintain the security of patient data and

adherence to privacy practices is essential. 5) Positive Attitude Toward Technology: Students should have a
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favorable outlook on using technology in healthcare and be adaptable to learing new technologies. 6) Use
of Health Applications: Students must be proficient in using health-related applications, such as those for
monitoring patient care and assessing patient symptoms.  Given these competencies, the researcher
emphasizes the importance of developing digital literacy among nursing students within the digital nursing
course. A study by Choi, J. & De Gagne, J.C. (2016) concluded that these digital competencies are critically
important in today's world, where technology plays a significant role in the healthcare system. Preparing
nursing students to maximize the benefits of technology in patient care is essential.

From the literature reviewed on the digital competencies of professional nurses, several studies
have been identified. Tangkrathok, P., Cheewakesuk, A., & Angsuchot, S. (2019) studied the components of
digital competencies among Thai professional nurses, identifying a total of three components and 22
competencies: 1) Knowledge component with 7 competencies, 2) Skills component with 8 competencies,
and 3) Characteristics component with 7 competencies. Rajphakdee, P. (2023) examined the digital
competencies of newly graduated nurses and found that their overall digital competency was at a moderate
level. The highest average was in digital usage, followed by digital awareness, adaptability to digital changes
in nursing, and problem-solving in nursing using digital tools. Additionally, the satisfaction level of employers
regarding the digital competencies of new nursing graduates was also found to be moderate. Weeraporn, N.
et.al (2021) developed the digital competencies of nursing students, focusing on the analysis of digital
technology skills in patient care situations. They recommended improvements to the nursing curriculum to
enhance these competencies. The study highlighted the necessity for the Bachelor of Nursing curriculum to
produce graduates equipped with knowledge, skills, characteristics, and positive attitudes toward using
digital tools and solving nursing problems in response to the needs of employers in an era of transformation
and a digital society.

Therefore, to prepare nursing graduates who will become professional nurses in a digital society,
the researcher has incorporated digital literacy competencies—namely knowledge, skills, and attitudes
towards digital technologies—as the intended learning outcomes in the "Nursing Digital" course. This study
utilizes the PDCA (Plan-Do-Check-Act) quality improvement cycle and reflects the perspectives of nursing

students through qualitative data analysis.

2. Objectives
To study the outcomes of technology-based learning management to enhance digital health

competencies of nursing students at the College of Asian Scholars.
3. Literature Reviews and Research Frameworks

3.1 Theoretical Framework of Digital Competencies for Nursing Students: The digital competencies

of nursing students encompass knowledge, skills, and positive attitudes or dispositions towards utilizing
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technology to address nursing challenges. These competencies are designed to meet the demands of
stakeholders in an era of transformation and a digital society, as outlined by Veeraporn, N. et al. (2021).
3.2 Theoretical Framework on Technology-Based Learning: Technology-based learning aims to
cultivate a growth mindset in learners while engaging in educational activities. This approach encourages
students to maximize their learning potential and foster creativity. When students adopt a growth mindset,
they tend to exhibit behaviors that favor learning new things and continuously developing themselves

(Lertwittayakul, T. 2023).

4. Methodology

4.1 This study utilized a qualitative research approach, employing action research methodology
with the PDCA (Plan-Do-Check-Act) quality cycle. (Deming, W E. ,1986). The research was conducted over
three cycles to examine the outcomes of technology-based learning management to enhance digital health
competencies among nursing students. 10 Nurse students were discuses in focus group to reflect the
students' perspectives on digital competencies in terms of knowledge, skills, and attitudes within the Nursing

Digital course, as shown in Figure 1.

Plan

Check

Figure 1 Three cycles of the PDCA quality cycle

4.2 The key informants were selected through purposive sampling, consisting of 95 second-year
nursing students from the College of Asian Scholars who were enrolled in the Digital Nursing course during
the 2023 academic year.

4.3 Research Ethics: The researcher ensured the protection of the sample group by providing
detailed explanations to the key informants. This included information on the research objectives,
participant qualifications, duration, data collection procedures, benefits to the participants, and the overall
benefits of the study. The entire research process was explained thoroughly, and it was clarified that
participation in the study would not affect the students' grades in the course.

4.4 Research Instruments: The research utilized a semi-structured interview guide developed by

the researcher based on relevant concepts, theories, and studies on technology-based learning for nursing

83



College of Asian Scholars Journal

Vol. 14 No. 4 October - December 2024

students. The focus areas of the guide included: 1) Digital knowledge management, 2) Experience-based
learning with technology, 3) Digital literacy competence assessment and real-world learning evaluation, and
4) Attitudes toward the development of digital competence. The interview guide was validated for content
accuracy by three experts, with an index of item-objective congruence (I0C) of 1.00. Data collection also
included observation, note-taking during the interviews, and audio recording.

4.5 Data Collection

1) The researcher explained the objectives, methods of data collection, and expected benefits,
while also obtaining written consent for participation in the research. The participants were informed of their
right to decline or withdraw from the study without providing reasons, and that such actions would not
affect them. The researcher also provided opportunities for participants to ask questions and requested
their cooperation in the data collection process.

2) The researcher conducted interviews based on a set of pre-established questions regarding
the use of technology as a basis for learning management in the course. This covered aspects such as the
organization of modern learning experiences, methods for managing practical clinical instruction that
incorporates technology, and the assessment of learning outcomes based on real-life situations and
technology. Each interview lasted approximately one hour, during which the researcher sought permission
to record the conversation and took notes on the responses. Participants were given the freedom to provide
information, and the researcher ensured the accuracy of the data by reviewing the information obtained
from the interviews to ensure mutual understanding with the informants.

4.6 Data Analysis Method

The researcher analyzed the data obtained from the group discussions using content analysis
and summarized the information inductively. The results of the interview analyses were presented back to
the informants for verification to ensure the accuracy of the data. The credibility of the research findings
was established through the following steps:

1) Credibility of Data: The researcher ensured the reliability of the data by selecting informants
using purposive sampling based on specific characteristics.

2) Verification During Interviews: The researcher cross-checked the information during the
interviews by reviewing the data obtained to ensure mutual understanding with the informants.

3)Transcription and Validation: The researcher transcribed the interviews verbatim and returned
the transcripts to the informants for confirmation of accuracy before finalizing the conclusions. This was to
ensure understanding and alignment with the informants' perspectives and feelings, thus confirming the
validity of the data.

4) Cross-Verification with Other Data Sources: During the data collection from group discussions,
the researcher also conducted observations to establish connections and consistency with information

obtained from various documents. This was to assess whether the information collected was accurate,
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appropriate, and relevant to the research questions, thereby enhancing the understanding of the data

derived from the group discussions.

5. Results
5.1 Characteristics of Key Informants And Area of Focus

This study involved 95 nursing students as key informants who provided insights on using
technology as a basis to enhance digital health competencies. Most participants were 86 female (90.53%),
and 9 male (9.47%).

The areas of focus included:

1) Digital Knowledge Management: Students highlighted the importance of understanding
digital tools and resources essential for effective nursing practice. They discussed how technology can
streamline information retrieval and enhance knowledge sharing.

2) Learning Experience Management in Technology: The participants emphasized the need
for practical learning experiences that incorporate technology. They suggested that simulation-based
learning and hands-on practice with digital tools are crucial for developing skills in real-world scenarios.

3) Assessment of Digital Literacy Competencies: The nursing students pointed out the
significance of evaluating digital competencies through practical assessments. They advocated for the use
of e-portfolios and digital assessments to gauge their understanding and application of digital tools in patient
care.

4) Attitudes Towards Digital Competency Development: The key informants expressed
positive attitudes toward the integration of technology in nursing education. They recognized that
developing digital competencies is vital for their future roles in healthcare and for enhancing patient
outcomes.

Detailed Insights: The participants' responses provided valuable information on how
technology can support their learning and development in digital health competencies. They identified
various strategies and practices that can be employed within the nursing curriculum to ensure they are well-
prepared for a technology-driven healthcare environment.

5.2 Qutcomes of Technology-Based Learning Management in the Digital Nursing Course for
Nursing Students

The researcher implemented the principles of Action Research following Deming's quality cycle
across three iterations. Each iteration consisted of four stages: 1) Planning (Plan), 2) Implementation (Do), 3)
Evaluation (Check), and 4) Improvement (Act). Detailed descriptions of the operations within each iteration

are presented in Table 1.
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team to the students, highlighting their
expertise and roles in facilitating the course.
-Students: Provide an overview of the
course objectives, expectations, and the
importance of digital competencies in
nursing practice.

P12: Learning Outcomes

-Clearly define the expected learning
outcomes, focusing on the development of
digital health competencies, including:
-Understanding digital tools and resources
relevant to nursing.

-Demonstrating practical skills in utilizing
technology for patient care.

-Exhibiting positive attitudes toward
continuous learning and adaptation in a
digital environment.

P13: Teaching Methods

-Utilize a variety of teaching methods to
engage students, such as:

-Lectures: Deliver theoretical knowledge
related to digital health and technology in
nursing.

-Workshops: Conduct hands-on sessions
where students can practice using digital
tools.

-Group Discussions: Encourage collaborative
learning and sharing of experiences among
peers.

-Simulation-Based Learning: Implement
simulations that mimic real-world clinical
scenarios to enhance practical application.
P14: Digital Experience Management

-Create opportunities for students to

engage with technology through:

relationship

P22: Learning outcomes:
-Development of Nursing

Applications

P23: Selection of
Application Development
Programs:

Line OA official, Mobile

application, web application

P24: Application
Development Process:
-Ideation or discovery phase
-Planning phase

-Design phase
-Development phase
-Quiality assurance and

testing.

Cyclel: Cycle2: Cycle3:
Deming
) Knowledge 15 hrs Practice 30 hrs. Public 8 hrs.
cycle
Learning Management Plan Practice Training Plan Disseminating Results Plan
P P11: Orientation P21: Orientation P31: Prepare for
Plan -Teaching Team: Introduce the teaching -Coaching Team and Learners | Classroom Presentations:

-Coaching from coaches

P32: Prepare for
Presentations at National
and International Levels

-Collaborative Learning

P33: Real-World Learning:
-Poster presentation

-Oral presentation
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Deming

cycle

Cyclel:
Knowledge 15 hrs

Learning Management Plan

Cycle2:
Practice 30 hrs.

Practice Training Plan

Cycle3:
Public 8 hrs.

Disseminating Results Plan

Online Platforms: Use learning management
systems (LMS) for course materials,
discussions, and assignments.

-Virtual Simulations: Integrate digital
simulations that allow students to practice
clinical skills in a safe environment.
-Collaborative Projects: Facilitate group
projects that require the use of digital tools
for research and presentation.

P15: Assessment Methods

Develop a comprehensive assessment
strategy to evaluate student learning,
including:

-Formative Assessments: Use quizzes,
reflective journals, and peer evaluations to
monitor progress throughout the course.
-Summative Assessments: Conduct
practical exams and project presentations
that demonstrate the application of digital
competencies.

-Feedback Mechanisms: Provide
constructive feedback on assessments to

guide students in their learning journey.

DO

D11: Assessment of Learners' Diagnostic
Before Learning

-Test learners’ learning style

D12: Fundamental Knowledge of Digital
-Basic knowledge in digital

D13: Technologies: Evaluate students'
existing understanding of digital concepts
and technologies relevant to nursing.
D14: Digital Nursing: Assess students'
awareness and comprehension of how
digital tools and technologies are
integrated into nursing practice.

D15: Review of Literature and Related
Research in Nursing and Digital Health:

Conduct a review of relevant literature and

D21: Small Group

D22: Analyze Issues in:
-Nursing Service, Nursing
Administration, Nursing
Education, and Legal and
Ethical Professional Standards
D23: Select Application
Development Program
D24: Implement:
Development application
under the Supervision of
Applicators

D25: Report on the Progress

of Application Development

D31: Content
Development and
Preparation of the
Application for:
-Dissemination of Results
D32: Development of
Leadership Skills for:
-Presentation

D33: Problem-Solving
Skills

-during public
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Check C12: Learners’ Reflection

C13: Assessment of Digital Knowledge
Competencies Through Testing: Evaluate
students' digital knowledge

competencies using a structured test.

C22: Learners’ Reflection
C23: Evaluation of Progress
in Application Development
C24: Reflection on
Problems and Obstacles
C25: Assessment of Digital
Skill Competencies from

Work Outputs

Cyclel: Cycle2: Cycle3:
Deming
Knowledge 15 hrs Practice 30 hrs. Public 8 hrs.
orcle Learning Management Plan Practice Training Plan Disseminating Results Plan
research studies that explore the D26: Summarize and
intersection of nursing practices and digital | Synthesize:
innovations. -Nursing Content in
application’s Development
D16: Digital Tools: Evaluate familiarity and
proficiency with various digital tools,
including applications, artificial intelligence
(Al), and the metaverse, that can enhance
nursing practice and education.
@ C11: Teacher’s observation C21: Teacher’s observation C31: Teacher’s

observation

C32: Learners’ Reflection
C33: Assessment of
Attitudes and Digital
Attributes

A A1l1: Learners’ reflection to continuous

Act improvement next cycle

A21: Learners’ reflection
for continuous

improvement next cycle

A31: Learners’ reflection
for summarize learning

model

5.3 Learning Outcomes Across the Three Cycles: Students successfully developed 10 Nursing

Applications, including the following:

Table 2: Nursing Applications

Nursing Applications Application Details
1. Save Sex Love - Education on Safe Sexual Practices to Prevent Sexually Transmitted
Diseases
2. DSPM - Child Growth and Development Recording
3. Take care your health food - Age-Appropriate Nutritional Care
4. Save patient - Managing Patient Complaints During Healthcare Services
5. Good mood - Daily Emotional Monitoring
6. Mom all about - Knowledge for First-Time Mothers
7. Therapeutic Sound - Curated Sound Collection for Elderly Relaxation
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Nursing Applications Application Details
8. Mediplansion - Medication Management Planning
9. "Modern Health" - Monitoring Weight, Height, and BMI Beyond Standard Limits
10. "Quality Pregnancy" - Guidelines for Pregnancy Care

5.4 Reflection on the Outcomes of Technology-Based Learning Each cycle of this study
provided the following findings:

1) Modernization of Digital Nursing Knowledge: Students reflected on the integration of
technology into their learning process, emphasizing that digital knowledge in nursing must remain current.
They noted that this approach aligns with the competencies needed in the digital era and is crucial for
applying new nursing knowledge in health planning and management. As students expressed:

"At first, | didn't understand why we needed to learn digital skills, but after the course, |
realized how important it is for nurses to master digital tools." (SN1)
"Learning about new digital tools from the Applicators was exciting and extremely
beneficial." (SN2)
"This is a very modern course." (SN3)
"The knowledge is so relevant to today's world and showed me how to apply it in nursing
practice." (SN4)

2) Digital Skills Must Be Practiced and Technology-Based: Students provided insightful
reflections on developing digital skills, emphasizing the importance of hands-on experience. They highlighted
that true competency emerges through practical application, and technology facilitates systematic access
to information. They also appreciated the opportunity to develop nursing applications using simple programs
on their own. As students shared:

"At first, | was quite anxious because | had never built an application before, but once the
instructor guided us through it, | felt capable and challenged myself." (SN3)

"| liked that we had to research, propose ideas in small groups, and it made me excited to
create and see how our app would look." (SN6)

"Even though | faced challenges during the process, the instructor encouraged and
motivated me to persevere until | succeeded." (SN7)

"Presenting our progress regularly while developing the app eased my anxiety, and | could
use the instructor's feedback to improve further." (SN8)

"It was amazing! | never thought | could actually build an app." (SN9)

3) Assessment of Digital Competencies and Real-World Learning: Students provided
valuable reflections on the evaluation of digital competencies and real-world learning, noting that the

assessment covered all three key competencies: knowledge, skills, and attitudes. They appreciated the use
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of diverse assessment tools, including evaluations based on the real-world application of the nursing apps
they developed. As students reflected:

"The instructor continuously assessed us throughout the learning process, from pre-tests,
exams, and presentations, to tracking project progress." (SN9)

"The evaluation was well-balanced: 40% for knowledge, 40% for skills, and 20% for
attitudes." (SN10)

4) Attitudes Towards the Development of Digital Competencies: Students expressed
positive attitudes toward developing digital competencies, recognizing their importance and confidently
applying them in their future professional careers. As students reflected:

"Developing digital skills makes us think about how they will benefit us in caring for patients
in the future." (SN2)
"l feel like a modern nurse." (SN5)

"I really enjoy this type of learning because | can see how we can create apps to educate

patients." (SN9)

6. Discussion

The development of digital competencies among nursing students is essential and aligns with the
requirements of the Bachelor of Nursing Science curriculum, which aims to prepare nurses for professional
practice in a digital society. Through the implementation of technology-based learning in the course "Digital
Nursing," nursing students have developed digital competencies across three domains: knowledsge, skills,
and positive attitudes towards technology. This aligns with findings from Thangkrachot, P., Cheevasemsuk,
A., & Supamas Angsuchot (2019), as well as Ratchapakdee, P. (2023) and Veeraphorn, N. et al. (2021), who
summarized the digital competencies of Thai nurses as consisting of three key components: knowledge,
skills, and attributes. The development of digital competencies in nursing students is crucial for producing
graduates who possess the necessary knowledge, skills, and positive attitudes required for solving nursing-
related problems, in response to the demands of employers in an era of rapid change and digital
transformation. Moreover, this aligns with the findings of Deelertpaiboon, S. et al. (2023) in their study on
"Digital Literacy Development of Professional Nurses," which emphasizes that nurses must develop digital
competencies in the following areas: understanding digital literacy, utilizing digital skills, solving problems
using digital tools, and adapting to digital transformation. And also Arayasinlapathon, N., Somkumlung, P.,
Punaglom, N. (2024) described the digital competencies for nursing students consisted of 8elements:1) Digital
literacy?2) Digital skills3) Attributes4) Critical thinking and Problem solving 5) Adaptive and Learning 6) Ethics,

Law, and Security 7) Communication & Collaboration and 8) Creative and Innovations.
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7. Conclusions
Digital learning management suitable for nursing students should promote and develop digital
competencies across all subjects, both theoretical and practical. This approach is essential to align with the

changing society and to ensure that students can effectively utilize technology to its fullest potential.
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Abstract

This study aimed to quantify the collagen content and evaluate the anti-tyrosinase activity of
extracts from the petals of Nelumbo nucifera Gaertn using the hydroxyproline assay for collagen
guantification and the dopachrome method for assessing anti-tyrosinase activity. The findings indicated that
the petal extract of Nelumbo nucifera Gaertn, at a concentration of 200 pg/mL, contained 33.94+2.85 pg of
collagen/mL, with a positive correlation observed between higher extract concentrations and increased
collagen content. Additionally, the anti-tyrosinase activity of the extract, measured at 200 pg/mL,
demonstrated an inhibitory effect of 52.34+0.13 pg/mL, with a similar trend of enhanced inhibition at higher

concentrations. These results suggest that the petal extract of Nelumbo nucifera Gaertn possesses significant
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collagen content and anti-tyrosinase activity, potentially contributing to reduced melanin synthesis and
improved skin nourishment. Consequently, this extract holds promise for development into cosmeceutical
products aimed at skin brightening and melanin reduction. Furthermore, the data provided can inform

consumer choices and enhance the value of Thai herbal products.
Keywords: Collagen Content; Anti-Tyrosinase Activity; Nelumbo nucifera Gaertn Petal Extract

1. umin

peaanay (collagen) dlulusiuiinulusnsmedosas 20-30 wazdnduosrusznouvdniiddyvestu
fanidaudt uasiieid el sastu nreaaausia 1 uazein 3 Wurdafinuminlufmdsdulnlusuaad
(fibroblasts) Inssa¥swesneaaiuiidnvazidundsudumenediulng 3 ae Weusetuseiusylalasiou lng
flassasraiild fio Gly-Xaa-Yaa (Gladhuel gnla, 2557) SﬂﬁgqﬂaamL'«au‘u'asJa%f’]qmmauuﬂaaﬁmaﬂmm%ﬁuﬁaLw’f
Tfiaumiiuantu wasnthiivdnueseeaaniau fo mandnwadiilmiognasaian frefiuaumuiiiy way
swavesduloasaaiau Meowgineaniandaduiifedldlumsunmdaunuuanidionsdnisatnneanian
dndlngldunandnd widleswededtauisusznsanundsiinnvesreaanauiildaindas wu Joymaulse
ndwidsenavrinenonguyudld suiatesfamisdiueaun vliAnmamadenlmlvssnisadnmansiifigns
nszdulunsaireneaanau (Uund vmeu wagaseann auns, 2558) Geitvayulnstududnmiomadendilasu
auiouduognann nslamzfivayulwsiisansluniseongridueendinduvioduasiueyyadaszaziions

v °

Y8NTLAUNTAT1IADAANAIU FI1WINa1sUsEnouN ueanaluess wazualsviuoud WU usviudou niiou

a v o

AONATSDI N3N V9 1 du Tavade Ludu uanandaisaeaaauntiglimndannudang uudausauwdn a9fusenau

A Y A

fvlindanmiia fo arunszdila Sstafefidnansunuiliiufnmnumuesedifididy Ao ouleiivlsiua
(AFLR WY UaLdns Uy, 2554)

wulnllvlsdiua (tyrosinase) Wueulesidiannsanuldluidedn wavity Qﬂé’qmiwﬁ%ﬂu rough
endoplasmic reticulum anslulassairavesoulsiinesunwirnusamiueendiau lunisyiwminiissufasen
nszvaunsaiadindiuaiiu (melanogenesis) Insfitadeiidusnsedulumsahadediuariu 1iun uasuan 34
danslileannies dyd anuseu Wudy andansiadusiuau 2 ila 1dun Ltyrosine uag 3, 4-dihydroxy-L-
phenylalanine (L-DOPA) 111 DOPA quinone (ausiiges ¥aau, 2562) Fanszurunsasnavinlifandaindnues

o
o w '

e setuenledlnlsfaiulueuled Addgyrenisiindivewyed Sudnisiinnnuiaunfvealantedu o

<
v v £

w1 3z geanen ueisaRanla W dslunsdudanszuiunisnisyhauveteyledvieilaazyinlimia
Ju wavananuRsUnAvestavisadld (amua may wadng wud, 2550) wazanmsfnwansidgrslumssuds
msvhnueseylwllnlsdiua wuin flaswairaduansusznavituedn Feanunsanuldlufivnannmanevda wu
131 ileutiu szienlne Aiaman Yavans Snvensldansusznevanfianaunuansdaanesidunisaaduyuns

nanwaslifnadrafesiidudunseseduslnn (@awms dndde, Aladnual anla uazdnsaty ausvassan, 2563)
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tnans Fednermans Nelumbo nucifera Gaertn. daiufiniduan wasdeoindusdduisiugli
druusznauveslinaaunsniuusenaueIms wasllassnaanieen kaznsiduselevdluwnuyngdiuvesda
WAy Tassnaumandvine) wu Adgauluaie methylcorypalline fgvsvenenasadentluidssnd e
wla wagdnhundudiunanvesenluvate 9 ¥ia 919 sndomion e1msinasnA INNSANEITURADANAADY LAY
dninaaes nui asweamaeediansanulumig fgvimandviver deafunsaneinisuin wazudsniay
uenaniimsfinyifefugvssiueyyadasedaeTs DPPH 9 ndruusenousing q vestanats wudn ndunentili
viddueyyadaTzAfian uasdinsfnwansatnioviuea Sovay 95 :nnAunentva wumTHaNwAS 5 wiln
fio vanTauosd guiu 91Uy wiudu uaswosTuess warliuhinafuednsugean feilmmguaiidanials
uoes uazUiinafiuednsiugean dauaniRgnidionsefunisaiiseeaanau uagdudsntsiaureseuleivls
Awa auanu (usiges 1iau, 2563)

ﬁ]ﬂﬂﬂ’]i%UV]’JUﬁimﬂiiﬂJLL@E%@QaﬁL?{E’J’J%m Aidedadiunnuddy wazdanuaulalunis@nwusunm
poaaauLarqrasuSaeuleiivisiiua Mnansafanduaentavan Wethdeyaildanmsideluidudeyaiiugiu
Tumsammansaslunaivdien aaonsudumadennisldasaiaansssunanaunuasdangiioan
FuyunseEn annsiin sadaResidusunmededuilae Sniaduniafvguliiuiivagulnsvedlng uasse

goaludanfvdsalUluaunas

2. Inguszasd
2.1 WeRnwuSinuneaaiauvesasaianiunentimvag

2.2 wefnwgnsdudaeuleiinlsduavesasainndunantivaiy

3. FUNAFIVYDINTINY
3.1 @1sananaunenUIra199 N IYNagara18enIuealusuIuneaaau

3.2 asafnndaunentavalsaindviaisazanseviueailgvistusueuleilnlsdiua

4. 33U
4.1 MIM3LUETANANLIU

o = ) o -y < Y o 1% = an 1 a = <)
WUNAUNBNUINAN UIWNALTUTULEN 9 LLﬁ’JU’ﬂU@UﬁMi@UWQﬂJMQNVmLﬂ‘u 40 aeAaeE Wuan

o @

12 713 ¥SeaunfivdIeg19asLie tinnualmduntasten waviiunanalneIsnisuivin sesyvinazalereni

a =

193 Sovay 95 auldivudag1 25 n3u WWusYiaza 100 faddns Nemuniives iuan 7 Yu ¥inn1snsedans

9 U

o

dzaneu0sasfIng 19 Yansansazavanela U seimegaynawuunyy Ssdminansadaveiusaziiusneians
afiavenulunvuglnfivuasiigamgiliiiu 4 ssriealdes
4.2 NMINAARUUSIINABAILAY
n1snegeauUTuIaAeanIlaY fedsns1eilansendlnsdiu (hydroxyproline assay) @4a@1130
° & = Y 1 a a Y N ¢ o ed a N o s
Aanalulsunalulasniusieliadng (ug/mL) (Fawdasainiladnual anla anms dndde inAsu AsA3Tuns wae
giua wsuila, 2561) el 10 lulasins vesansarareumsgiulansendinsdunanududu 1, 2, 3, 4, 5, 10,

15, 20, 25 uae 30 pe/mlL wazasasanesiegeiinaududu 200, 400, 600, 800 waz 1000 ug/ml adlululas
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wanantu iu 90 Tulashns ves chloramine-T Adlifigamgiivios WWuan 25 wifl 9ndudu 100 lalasdns
w84 Ehrlich's reagent uaztilugu figaumadl 65 ssmealdoa [Wua 20 wiil Jnarinisganduuasi 550 unly
Wes AuUsnianeaaaulaeiisuiunsmiIngIuvesaIsaratsunsgulansendlnsaulaely ascorbic
acid {Wuasumsgu 91ngns
Uuameaanau = (Usunalansendlngdu/ 13.5) x 100
0.3 manadeugrisdudeulullnlsdua
nsnaapugnasusseulesilnlstiua 35laniases (dopachrome method) dsanunsavuianmnis
asrvuantuluszaululasniudediadns (ug/mb) (ANLUAIIN BN \NA BITUNS wavdITId Walvl, 2560)
Tnewouansavatefegafianududu 200, 400, 600, 800 waz 1000 pe/mL Tweniuea thaisaratefiegns
U103 20 lulasdans uwaudvaisazatonaues 0.1 Tuas Sodium phosphate buffer (pH 6.8) U311013
100 lulasdns uag 1 fiadlua1s L-DOPA U3ums 40 lulasdns quilgamad 37 ssrnwaidea iWuan 10 wii
iy 200 yilnsodiaddnsvoaeulullnlsdiua (flazarelu 0.1 Tuard Sodium phosphate buffer (oH 6.8)
U31105 40 lulasans uarguiionmgdl 37 ssaiwaidoa e 15 uiil Sadnsganduuasil 492 uiluiuns
Tneld arbutin Wuasinasgu sruamiesazmsiudaeuledivlsdiug NG
opavmstudaeuleilvlistiug = (A o- Acarmple) / Acontrod x100
10 Ao 710 AMSRANAULEIesEnsararglunaauAIUAY

Wag Ay A9 AINSgANGuLaasasazanglunvauiilansiegie

5. NAN1SANEN
5.1. @15aNANEIVAINNAUABNTINA
msiselundaildthnaunentanans irunsUIuAssainlagIansusvsn (maceration) fes
Wazanslenuea 95% dwilildasatnerundunentinansdidnvasiasUSinadesavawanan Landin1g

@1

A15199 1 SnwalzansaianeulazUIunusoazUnINandn (%yield) Yoinaunontinmais

N W 1 Y [ v a .
NYA2DE9 AnwuasaNANeIU JouaLUBINANAR (Yoyield)

NAUNBNUIVIAIN dnwauziduvesviaii dainy 13.89
WUTY FUIRNR0ULME B9 AIY

wilgwasniindniag

NAITNN 1 WU @1sananeunbeannaunantialsdanalaedsnisuintin(maceration) sae
fvinazateeyuea 95% fidnwaeiduveanainianududy fiiniaeundes danuwmdeiwasviladnties was

UTunaSovazvawanan (%yield) 1Ay 13.89
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5.2 HamIvadeUUsnuARaaaUINaNTananaunenUIvian A5tnseilensendlnsau (hydroxyproline

assay)
MsvegeUUSINESARaAUINNENTaNANaURBN UM AT evilensendlnsau (hydroxyproline
assay) fildarnnisanalae3snisuanedn (maceration) Faefaviavaiseniuea 95% finnnududu 200-1000

pg/mL NingAnAuYeAIAILEIAGY 550 UNTULIIAT WAAIAINNTIAN 2

A19199 2 USunuansreaaiauanansaianaunentinas (n=3)

- o . Y . Ysuuasaeaaiau (ug of collagen/mL)
FUAFITANA /TEAUAIUIUTY _
(x+S.D.)
asananaunentIvan
200 33.94+2.85
400 57.38+1.24
600 80.51+3.64
800 97.86+2.22
1000 147.71+1.18
d131719951U ascorbic acid 131.16+0.72

NN 2 MsAnEIUSINEsARAaNILINANsafAndURentaviaas Aldan nsadalaeisnng
wInITn (maceration) faedavhavateieniuea 95% 335ns1esilansendinsdu (hydroxyproline assay) iaa
Fudu 200-1000 pg/mlL Wu3n SaussyduAEIdY 200 pe/ml TUSINmEsABAaIY AU 33.94+2.85
ug/mL LLasﬁLLu’ﬂﬁumﬂﬁﬂ%mmmsﬂaamwuhﬂuﬁmmﬁLﬁumﬂ%ummzﬁummLﬁm%usuaqmiaﬁ’mﬁga%u du
@151193§1U ascorbic acid WU3unuasreaa ey WU 131.16£0.72 pg/ml famnssii 2

5.3 nan1snadeugnssud weuledvlsdiua
nsnadevgnssudueulellvlsfiuannasatiandunontinans fe3slaniasen (dopachrome
method) W uifiauifu arbutin wudh aurseiuadudy 200 pg/mL vesasaradqrssudueuluelylsdiua
Whitu 52.320.13 pe/mlL wasiluwilthmesgqrdnissudueuladivistualufiamedifumnnumussdunundudy
maamaaﬁwﬁqﬁu LLaxﬁflmmmmmL%’umaq313ﬁaaﬂqméﬁugaLaulsziﬂlwis%ma la5ewag 50 (ICs,) WAy 44.14
pg/mL Lﬁal,ﬁemaﬁmmgm arbutin aildn 1Cq, WU 8.94 pg/mL %Lﬁulﬁdﬂmiaﬁ’mﬂﬁumﬂﬂ’mmaqméﬁ

Uszansnmlunisdugveuledinlsguatosnitaisuinsgiu arbutin f9n15197 3

A1919% 3 grisdudueulullvlsTiuaainaisadanaunantave

YUAHNT ICso (ng/mL)
asannnauneNTINaa 44.14
@1701%1957U arbutin 8.94
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6. N199AUTIENA

PNNMINAFBUIAIIERUSINMEIARAALAU T0IlATETilansandlnsau (hydroxyproline assay) wazn1s
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§ o

Usinauahuesdsamiululiinaiigs dduamsusznevituea walauess dailuansiislqrnszdumsaiieUiuna
asnoaaaukargrssus woulellvlsdiua Tnsarsvatluessilassadreiuguiidaulelnlsuusznouluse
naugey 9 nangngu 1w flavones flavanones flavonols flavanols isoflavones wag anthocyanidin FafiqnsTu
nsdudsnsvinuroneuludivlsiiua (uitges thaw, 2562) uenaniasansusznavuiiuea arlussdddiad
Funssniay Faeifinnoaaiiau Uiuaunasin U13aiamsia LLazﬁuvjiNmaaqﬁimnﬂisuﬂﬁwﬁumﬁwm

a |

Uszauiuld Qladnual gnlauazane, 2562) Wesenedasiueyyadasydwalinisviateluanadu 1 ana

a

biinnsniaureiieasnenie 3sesunlunt 5aUANAT wazRINIIUARAWNLN (uiges 17qu, 2563) &4
dwalvlsinauneaanaulusinmemuty Jaguuisdansadaiddiulsenevansuseneuiiuea Wailiuesdun
Waundundndusigdonuasndndurivilananayulng wu ndadueinydionnuiuuzma wazvzioulng

o 4 o

(Taennsal Jum3, 2558; auiiges Uaau wazleviiand aunsmans, 2558) arsanave1ugnes (uges Uiau, 2563)
wazndndurininalugunuuiinazuuuune (ladnuel anlauazmne, 2562) Wudu Medlnan1s3dedaiunse
il dudeyafiugruniangnumans wndvine vieldlunsimwmdndausinisinuvdionsdu q visully

Anwdendtniiailunstudulssansninuesalsannainnaunentnaldlalusuinn

7. ayUuazdatauauue
7.1 @yUna
nMsvagoUmMUTINMaIIARaaINAINAsatAnaUnenTamas Aldan nsadalagdsnisutnin
(maceration) #efavhazatgieyuea 95% 133nsziilensendlnsdu (hydroxyproline assay) finnuidudu 200-
1000 pg/mlL wuin fausisyiumududy 200 pg/mL IFUSunaasneaaiay Wiy 33.94:2.85 pg/mLuazd
wuiltunsliuinmumseoaanaullufiamedifissnnunussdueududuresasatniigsdu dumsnnsgiu
ascorbic acid I9USanaansAoaaau Wiy 131.16£0.72 pg/mLuaznisvadougvssudeulssdinlstiuaainans
anandunanyaviady Ae3slaniasen (dopachrome method) W3BULEURU arbutin La¥AIUIRIAIULTNUDS
miﬁaaﬂqméé’uéguauieaﬁlﬂﬁ%l,ua 1a3ewaz 50 (ICs,) Winiu 44.14 laulasniuseliaddns
7.2 Toraunuuy
7.2.1 Fawauouurlunsimansideluldou anmsifeadstannsnideyeildludutoyaiiugiu
mangnuenansle uadslianunsoszysalunsnssdunisaiisviinvosneaaiiau vieiinadenafinvesuiun
poaaiau Sniumaiunvieulusilnlstiuadoafuiigungd -18 esnwadvauazdinheonuldnulunisise

Uaeassvinlrlseansnmnisyinauveseulvianadle
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Exemption from Criminal Liability for Transgender Spouses under the Criminal Code
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sanannduldldsunmseniulne suszsananguunesig) 1951 71 mszdlidunisausassnineneiunda
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Abstract

This article aims to examine the appropriateness of criminal liability for transgender spouses, as
well as concepts and foreign laws related to criminal liability for transgender spouses. The goal is driver for
legal amendment that align with the objectives of criminal law. The study employs qualitative analysis.The
findings reveal that Section 71 of the Criminal Code provides exemption from criminal liability for offenses
committed between spouses, but only for marriages between a man and a woman (Supreme Court
Judgment 2887/2563). However, the current Civil and Commercial Code allows transgender individuals to
marry, whether it's a marriage between men - men or women - women. Despite this, these transgender
spouses do not receive exemption from criminal liability under Section 71 of the Criminal Code because
their union is not between a man and a woman. This situation creates inequality between heterosexual

married couples and transgender married couples.Therefore, it is recommended that the Criminal Code be
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amended to ensure legal equality and consistency with the amendments made to the Civil and

Commercial Code.
Keywords: Transgender marriage; Spouses; Transgender Spouses; Criminal liability inequality
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nande “newme” lunsgdensdnvaungu ludwiindfisyana 3 91man Nazormnduneudle oy “nzme
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“prgvoy” Ndsnuligenulivinainduddu Swudl §9de, 2567)

N o o

LGBTQI Hufdnusgevesaundntunguddinaumunessil Sy dande, 2567)

“L” Lesbian waideu Ao fudaiveusvdgnneiu wazsinldani viessnvds

1Y

9
“G” Gay ¢ fie fediveulivie vive AuliveumAReIiy (homosexual) Afdnuarnan1en iy

Auelagazianusnuaganuussaunlussrianaiefunisiianuduiusiusuugin

“B” Bisexual Ain AUTYOUNIEMIBLAYEMYY WazdnnuaulauazaNUYBUNIINALAL/V30ling AnT Ty

manarsauAduneAReITUALLLS YEBLNeDUY

£ ¥ = aa A AN o ¢

“T” Transgender (AfinulneniluldiZende gudwseuediumne) vie 13 fe yananiddndnual

Y
v

NIUNALALNITHENIBBNT AL DUNFAYBIN UL UATINULNAN TN B8 19FWTY SIURINSHIAAUAEULUAENWLNa

a daa

Ay grgenidsladudue guenidnlaludvdgs Swdsesndu 2 Ussan

<

(1) Male to female Transgender (MtF) #ej9913uLWeA (transwoman) TiFenAugsLnA 319

Jurefimdweglutunsunsuvasnavselduvawnadunguds suiimueuluivie uasuanidnvueriimia

Y

Jumeeunsuisivieviims enaiinsvidasnssuiuasundasdnuugniane
(2) Female to Male Transgender (FtM) aensing (transman) Tdisenaudumaainrgady
eiimdsegluduneunisulasnanioliuasnamlumouds suiinuealudmdgs uazuansdnuaerimadu

PIYHIUNITHEIAINTDYIING 819HN1SVINAAYNT U A ULUAIA NWULNNA

a s

“Q” Queer Ae3 Ao Aundiliudlaluna nuneds nguauilaladnanundauiivun laiddn

nsau lnewinmaduannzAdeulnaluun wasuwlaals wazlinseulstndnnn

“I” Intersex ¥30 duwasidnd fe yarafiisuldnuugmnmenmlaefieTeazduiuguewisaeine

o
N o o o

Sumesidndfeauiildamnsassymearasiedldegistnau Sinuiifauniiotoizduiuguesisaeuns Usuia
gosluuviselaslulauinantinung

a = v
3.2 wwRangemednungusnevasuszmdlng

ngvangagyvesUsenalveneiumsen iulnsluneglvungausa Usinguangiunausiefnga

U

wa 1

gziiuldnnguuIeasIE@INn AmuAnNeIRunsHEAuss I vandinden Taaaliluund 146 JyedAdn “ums
wilsgnivednningdvesddle q vesenuiens o annindvesgnenagnaslidnnindvesmioiudia q anning
vosgnaglagnannindvesiousl q dnnsndvesgn thdnvindvawas anningdvesin qunydenednnindvany 9

anningd qemYeneny fannindvastes 4 dnnindvesnusensiviilvinuilyduwmsndSendeaiuenlsnde

v o W

fudlalviRuusinindamasiuliutuarainuasy fulmliuntugsdudauils

otls fuidednninddwestuewiniliioinudsduBuasuiudnudnazveud sniwed fufliaduls
Tngruadgweaslfimasfnuiodtu narudednuaslassuduayinyiueguivind” (nosns wadgrssa,
2555)
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wnANARfIna1 SinngmneuansenuiiuaivayuAstummeniulnlunisnszvhanuin
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Fpvagsanitiunseunsa (Aesfives Jauzatan, 2551)
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AsauASIAansuANLEN $1nau deeufazldsunansynulusie Turazfinsegsiuduveseilunseuniigendins
nsznunsziie Inslanzludomindau dsdhdyfenislresuvesaulunseuaiiuaznasmsmangmane fiudou
wildlunisdaasunisiiess Tnsnseniulnevieanvgeureulny fufunisadneauidnaseundalaeianiz
mudaisrfuninddeunslfiinanuinanifitinniuuareaundinisduaaisvesaniunsounsa luvasd
msendulnuiieanndeureulnylunsengnsduduniwenaissdielunsussdulszaouiieliaatuasounss
fapsenssegle Fofunsadnvaundnaseuadilnsimzamniaieiunings o iaanadennniwas

Jagdulszaangruivengygamaeniulnenisnssyianuiianiseigiseninaninien 1ilu
a5 71 SeayelRlin “pnufinnnuiitya@lilunnns) 338 a1 336 253AUSN WaraRTT 341 SRS 364
tu dudumsnssvhiianinssrhvlenien viensensesiroand dnssrilddiosiulng’

dwsuaniinderfiarldSunisenciulne anumiasy 71 255ausn agdenduainselasveudae
ngvune naafe azdendunisausalaenisaanzideuausa muussuiangumuneunsuasndaeg wins) 1457
uenaniudiiumsausavhlfiameneausasundaritu fsazdiuldan USTUIANY MUBUNAE NS UIAT)
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o
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@

fn13fadvI1 nislasunseniulnemudszangruieoigy) 1ns 71 sxdesdunisausassnineeiunds

ANIINYIANaRNIT 2887/2563 “lannsiuuazdlasaansideuausanunusemesinguiled 2557

wa | a I3

dloumsn 1448 UnyaAdn “nisausassyilasiallemeuarngeiiongduldeduiysalldd” waneinisausavsauysal
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7
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3.3 LUIRANQERNFUNGRINBYRIRNUTENA

dmdvlusnsussmadddyaAvesngmnemuiuanudadnanuaglndifsstuvedlne 1dun
a151305n A ﬁQUizuaaﬂgwm&awwmﬂizmmmv«ﬁ (The Korean Criminal Code) fluntdaygjAn1snszyin
mufn sewianiinfoniitnanlafio 1n 328 (1)

UM 328 (1YY INTTURALNTTOWNTTENINYIA)

\oanuiinnamns 323 ganseyiden faenssueagnsziinin, dausa, Aiendeegiioiy,
andnluasountaiiendoagieiu visgausavesyanawantu msadnudniumnuimiuagldsunmseniu’

dmuums 328 gniblulinsnsgianuRaiReriunindseninteandinden Ineunns 344

119197 344 (D1VYINTIUTLIINYIR)

“untyeifveunsi 328 Tiihuldlnseylaudunuinmiuuinsi 329 6911051 332 wagn1s
NYIYIUNTLYINANURANINGL"

dmduanuiiasineg firanms 328 Tl 16un aruifingrudnning anmnne 329
UMY 329 (MIANNTNE)

“yanaladnninduesdu axdesszndlnydinnliiiunnd vieuuliiuauduaew”

W07 330 (MsannIndlaedingRnialituay)

“yanaladnnsndveagdulasyngndnluluiinends thuinfiflgua Tassads viede usevesiiily]
aganfeluaInanshu AessyIlnwdnanldifudul”

AUARFILENNING AL 329 Avuslndmiunsdnningialy Tuvasiianufagrudnning
ANIRT 330 fvualnediviunisdnniwdfisingAnsalfives Ao dnsynsniiiluluaoudisngg lunainansdu
Fafllmwmiinainsdnnindily

PnundaAuns 344 N15nsEvAURnnINNInT 329-332 sEdneaniindendunisnseviiia
ANURALAlFDITUINY

uennassaspinmaLissmaduiidudnussmenideidundygivesngrmonuuuaiuin
FlaNa1 %qﬂizmaaﬂgwmamiyﬂiﬁﬂu (A Preparatory Draft for the Penal Code of Japan 1961) ladtyygjiniuie
AeatunsndlTludnuaei 18 mufagudnninduazddunine (Crimes of Theft and Robbery) #ausisas
337-353 Anwiindnningdsssumogluunng 337 Fadossznslnedignladiin 7 U ansiiaguuduninduazdu
yiwdlumnanssd faurunne 338-306 Tnsanzluuiam 351 Wdmunaruiaifoiunind failuaznienie

a

V89FaN LAY (@UA5 Ty, 2548) aelaidauluinnig

Q

o

grfduaneladiniinseviiasenulieylugai
siuafazdedinissemndvefidons undy

yelf w1esn 351 Sifemithaulareteldil
11957 351 MTANNTNGAINYIA

1) yanadinszimiengreunszviiamialag aelduing 337 fa 339 deqausa g
Auanelafionss videdflendvegluniafewdeaiu avgnaniuadldfideidofimasomnddndmiiy

2) msadlnwenaladsunseniumnanuiiniinseuagulungse (1) linszvidegasavos

HnszviAnuRavToyRdUaelainnse
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11931 351 (1) Duansbiiuinguunelianuddgduanuduiusiuaseunss lneUalonalid
mslndindeviesnlneldlunsdiiidumnufinssvingausa adlnddn Tnsmsimuslinsdiduniazdesd "msdos
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fuserigldsumseniulnuuiuey iesnnguanelddin "o1a’ (may) masdadulasndulnumdolaidu dias
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Saelitelidaus 1nsn 242 F1 wms1 248¢ Tnglduvemnuiiaiensuninglinanednvas Taun AURAFIUEN
nINGTLU A 242 MsdnvinduaznsdnnIngifauiouss mumas 243 (auens Fuiku, 2548)

vaa a

dwfumsdnnindseningausa Ussananguanewwesiu SunUydanineites launuine 247

17

a a ¢

W1A51 247 “nsannsngnnaavseyananerdeagludiuiediu vingidemearnmsanningilu

M JUnATes visedpuATenTEYAURA visemndideneardeegluaiiiteuaeatuiulnssinanuiin ARER

¢ o2

Ao LluARLaAfaLlalin1sS oIt

=D

v
=% '

11951247 Avuaeulvivesdmiumsduduailunsdlinisdnmingifntussninagavieriionde
ogdniu lunsdld madiduaiagildfdeudiofinistesvenngidems Fumnsnanmsdamingilufiannse
aufiuadlalaesglaglisasdinisiese

fnquszasdvesmioadudelilemalunisudlatiymanslunseuasmiesswinedilegonde
s InglaifonhiZeatignszuaunisyfisssumsengywiud

sndiseyds "gi (relatives) udlalldszyinnzasis "dausa’ vie "ailnde” ogdlsfinm Taesialy
wd gausasinazdodndugfitunungmane uenani wrsidaseunquia "yaaafiondeegluthudeat’
Felanunfudgausafidnaverdvogdetu fafu msdnnindsziaiindoiinazeg nglivouimmesuinsil
Faaneanuinisiuiuafezdesinsieseangidens

UONINANURAFINANNS NI uazUszanangnuneLeesiiv §elaiundyafung 247 AsdiAfingg
nsgshenunvesyaratiegluthuiefuduauiiagiudelng muamsn 263 (4) 1As1 265a (3) uazANuAng 1Y

gnepnuIngT 266 (2)

a '

niinarudusnanuAauazundyaRveangruneiiedai un1sn sy AuRANIe 1 1B IF AL TATIS

vowsyimAlneuazvewausying ldnazlunsdvessemalneuazasisaspnmandyagfendulnvuneausa

%

vsavewlsemagUunlisnnunmanazadnunioadnuiiesinandniieursevesaniusasisusgwesuil lv

ansundidemelunisandupfunaausaiinseiauie wivdninueivengnuewiasyssinaaswnnd1aiuuedl
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ngveegy imInzay siely

5. NaN1SANYN
mﬂﬁlé’fﬁﬁmsﬁﬂmﬁuﬂ‘?ﬁwi’m%y‘ammma'mnaﬁﬁmﬁ] annsadnsgldasieluid
5.1 mseniulnenmeargriungassadiune

wnAndvhemmeniulnslumsengnliundausa ngranglnefiuuamiudsluFesfanaiuudy
Fausefn feazidiuldan NOMANEATIANNAN ANUAAA BT UNINGAusErineanilnden SydAliluuni 146 34
wwImwAnRnanlaassenamluaseuaiiegimilonnuiavisetesanisdiay nandfe wenwieanynlsyasd
wdnnngmneeiyaduasesuasiSeusesvesdenu Tunsaififinrwduiusseninsaniinsodunisides
nmneoIFeslisennwluaseuatafe insglunsegiufuduaseuntatuerafimanssnunseitatutis

d

LiunAtesdafiedndud ossssun (wusns nadqassa, 2555, wi 48.) dnnguunevanevinufifiuse iy
wwIALARRINgT laun 30 ferdie wWivdn nsadlnednssianufinseninendnseilineliinnaussleviise
dausn wazndudumstiuneumnuiunsesnseuath liAasaideinnnimaduasliaufunuiin ngraneds
sndulnely Bad ferdfid, 2510, niin 878) Wuinfuiosivas Yauvaan wWinid ilesndnvasamiuduius
TndTnvesyanalugurdausavidogenafimansgnunseiamanssyhanuiasofuluuiades mnlifimsanudeu
Usulnwenarilianuduiusluaseunsidesiieniu nguunedamustwieliliaufinergnsenunsziiieude
m'1:um‘uajsuﬁuaaamﬂ’uﬁugmmaaﬁmmEJ'Namﬁ’uﬂsaUﬂ%’a (ResRvas Tauzatan, 2551)

WIAUAAVBIRIUTENA UTEUIANYMUIEBIYIVBIAITITUITNIME (The Korean Criminal
Code) fluntgiReniulnedmiunisnssyanuRafesfuningsenineaniinden founs 11951 328 Faums
328 gl lumnuiagiudnmindseninsaniinieon Tasums 1nst 344 litasfuanuiingudnmindsily
ANUNINTT 329 AMUARFIUANNSNELAINGANITAILAYAINNINGT 329 NTOANURATIUENNTHINAYAIYN U195
331 slndiAssiuuszanangmneenan 1as1 71 253ausnifuegienn

Tuvueivszmadu Yssmnangrneeignvesussmadu u1ns 351 (1) lelisualunns
suduafuidausafidugidemelagrunszuumsiesmnd uasudfiinisiemndudr une 351 (2) Alimadisne

Y

Tunsldnantasniulnyligausandugnszvinnnuiale

Y 1 @

wivszananguuneongvessemagUu sxlalatydRon iulnylilagnswuaundydananann

= £% '

wanseanbiiuLwIanuAnvengnnglunisaiuenamlunseuasinassesegmiiennuiinniatosanidny
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Abstract

This academic article aims to present “The guidelines to develop Ethical Leadership of the school
administrators” in order to inspire and enhance the leadership of administrator can intergrade the guidelines
how to implement and develop the ethical leadership skills with teachers, students, teamwork and any
followers to achieve the school gools following the strategic and operational plans. The author study,
analyze, synthesis and make solutions the body of knowledge from the research results by documentary
study; 1. Effects of Ethical Leadership and Emotional Intelligence on Organization Commitment by Jumana
Ahmed Al-Mualm (2023), 2. Impact of Ethical Leadership on Creative Work Performance: The Empirical
Mediating Roles of Work Engagement and Attitude Toward Performing Wells in Construction Organizations
in Pakistan by Fahad Saddique (2023), 3. Ethical leadership and workplace behavior in the education sector:
The implications of employees ethical work behavior by Fengrui Guo, Zhongyi Xue, Jiaxu He and Fakhra
Yasmin (2023), 4. Ethical Leadership Influencing Buddhist Administration of Educational Administrator of
Schools Under The Secondary Educational Service Area Office 2 in Bangkok by Wirat Thammahorn and
Apitee Songbandit (2021) and 5. Ethical Leadership and Ethical Climate at Educational Organizations in
Europe: Depicting the “Value” of Values by Evangelia Papaloi, Aikaterini Balasi and Georgios lordanidis (2024).
From the studies found that: The guidelines to develop Ethical Leadership of the school administrators were
as followings:

1. Effects of Ethical Leadership and Emotional Intelligence on Organization Commitment. The
ethical administrators should manage emotional intelligence to improve their effects on the teachers
organizational commitment respectively. Therefore, emotionally intelligent leaders boost selfawareness,
encourage motivation, and use empathy and social skills. Finally, administrators who display integrity, trust,
and respect might improve teacher and followers’ favorable outcomes in the schools.

2. The ethical leadership is an effective leadership style for school commitment in Thailand
on any Further, it recommended that the more leaders understand their emotions and others’ emotions
can, be more influential on the staff.

3. The administration should create an ethical leadership atmosphere, acting as a role model,
honesty Incentives based on reward and punishment principles, empathy and decision making. The leader

should manage the schools by management of equality, social responsibility, the support of
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decentralization of management, democratic governance, building unity and mutual respect, and
communication and interaction. All aspects of ethical leadership predicted Buddhist administration of
educational institution administrators at 849%, while ethical leadership was the highest predictor, followed
by biosocial factors, respectively.

4. The educational leaders should attach a great importance to all dimensions of ethical
climate while, they are perceived as having to a great extend almost all traits of ethical leadership because
ethical leadership traits are positively related to all ethical climate’s dimensions, except the instrumental

ethical climate, which reveals a significant negative correlation with ethical leadership.

Keywords: The guidelines to develop; Ethical Leadership; The school administrators

Introduction

Ethical leadership is one of the most critical factors for the organization’s success; on the contrary,
ethical lapses cause significant losses to the organization (Hennessy, 1987). For every organization is very
important to know what ethical leadership is. From this standpoint, the studies try to define and explain
the importance of ethical leadership, what’s the role of leadership in improving the organization’s culture,
and the affects the success of the organization’s employees in one way or another. The concept of ethical
leadership has received much attention in recent years, as it has become a topic that has captured the
attention of academics and managers alike, especially with the increase in unethical behavior of officials in
many organizations (Budur and Demir, 2019). The main reason that led to these unethical issues is the
failure of the organization’s leadership to practice and promote ethical behavior and its negative impact on
the organization’s behavior, job commitment being the most prominent. It is crucial to define ethical
leadership; it is the responsibility of leaders to manage their affairs and the ability to influence them to
achieve specific goals in accordance with established rules to achieve balance. It has certain conditions,
such as experience, knowledge, honesty in words and deeds, and the exchange of opinions, according to
(Minkes et al,1999). Studies Ethical leaders are also seen as equitable decision-makers who care about
people and act ethically in their personal and professional lives.

The essential characteristic of ethical leadership is a commitment to their own goals, even in
difficult times. Finally, it should be noted that at the beginning of the twentieth century,leadership models
and styles tended to abandon the traditional concept of leadership based on hierarchy, suardianship, and
authority, participation in decision-making, concern for subordinates, and adoption of new leadership styles
and models that encourage teamwork, collaborative and involved work. Ethical leadership has several
strengths when the public demands higher moral responsibilities from its leader. Leadership is a moral
process scholars should include ethics as an integrated part of leadership (Poturak et al,, 2020). On the

negative side, ethical leadership is still in the early stages of development.
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Ethical leadership styles are influenced by culture and social norms, especially in the Middle
East the values and norms of ethical leadership come from the Islamic religion, and this principle has a
significant effect on business life. Besides (Budur, 2018) explained the four main dimensions of justice,
courage, wisdom, and temperance, which are characteristics of moral leadership. It is necessary to have
these qualities in the leader of the organization. So the study should be investigated the effects of ethical
leadership in the region and the relationship between ethical leadership and emotional intelligence in the
organization’s success.

Ethical leadership requires a leader to intelligently implement emotions in any organization to
be effective and efficient. By inspiring subordinates inside the business and enhancing employee
productivity to fulfill organizational end objectives ethically while having good benefits for society as a
whole, emotional intelligence may assist in reducing stress and boost performance and a sense of
achievement (Marques et al, 2011).

The success of the organization is the end result of a series of successful actions and steps
implemented by the successful ethical leadership, from appreciating the efforts of all employees and
using the resources of the organization efficiently and effectively, resulting from experience, integrity, and
appropriate use of tools (Budur, 2020) Therefore, ethical values and standards must be incorporated into
the management planning process and then translated into a specific code of conduct that expresses the
values in a specific code of conduct to be appropriately communicated and rigorously applied. They are
role models for employees, and a study (Khademfar& Amiri, 2013) found that managers view their personal
code of conduct as the most important influence on their decisions, and they are guided more by their
conscience, which decides their morals. Situations often require that moral leadership be moderate and
calm because unjustifiably harsh leadership cannot last for long without developing discontent among
workers, and the moral leader is the behavior of a leader who embodies moral values, selflessness, and
integrity Disciplined moral leaders prefer to care and inspire others by setting an example and setting

ethical goals.

Ethical Leadership in education

Over the last decades, scholars have underlined the importance of developing ethical leadership
for organizations (Copeland & Smith, 2023; Brown & Mitchell, 2010; Moore et al.,, 2018) while revealing the
shortcomings of irresponsible, ineffective (Brown & Mitchell, 2010; Trevifo et al.,, 2000), self-serving, toxic
(Watt, Javidi, & Normore, 2015), unethical, immoral, narcissistic (Higgs, 2009; Rosenthal & Pittinsky, 2006), or
catastrophic leadership (Brown & Trevifio, 2006; Bass & Steidlmeier, 1999). For managers, to step outside
their current frame of reference, assess a situation and evaluate options with ethical criteria is not taken for
granted. Apparently, many highly skilled managers’ ways of thinking or mental models do not include

fundamental ethical considerations as they lack moral imagination (Werhane, 1999).
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Ethical leadership is defined as “the demonstration of normatively appropriate conduct through
personal actions and interpersonal relationships, and the promotion of such conduct to followers through
two-way communication, reinforcement, and decision-making” (Brown et al., 2005).

Under the prism of social learning theory (Bandura, 1977), ethical leaders are considered to
promote organization’s ethical orientation and smooth functioning and activate subordinates’ cognitions of
moral standards, by being role models of ethical conduct, by establishing ethical codes, as well as by
communicating their ethical expectations with followers (Moore et al.,, 2018). Or, it is crucial for a leader to
have strong moral values in the decision-making process (Collins, & Porras,1 994), such as integrity,
responsibility, moral vigilance (Memiyanti, Putera, & Salleh, 2010), the creation of ethical standards (Lee &
Cheng, 2011) and ethical vision, ethical guidance, ethical motivation as well as the creation of a culture that
fosters and rewards moral behavior and members’ contribution to ethical issues within the organization
(Spangenberg & Theron, 2005).

Ethical leaders can empower, strengthen, and change their subordinate’s beliefs toward their
organizations. When CEOs and organizations are seen as fair, workers are more willing to cooperate,
increasing Creativity (Asif et al. 2019). Furthermore, ethical leaders promote honesty, trust, virtuousness,
compassion, and fairness with their coworkers (Northouse et al. 2021) and establish a culture that
appreciates the employees to enhance Creativity (Asif et al. 2019; Igbal et al. 2013). According to various
studies, Ethical leaders encourage their subordinates to take chances and be innovative and creative (Asif
et al,, 2015). Previously, ethical leadership and work engagement are studied together (Fuller 2021, Buonomo
et al. 2021). Furthermore, Ethical leadership seems improving in organizational commitment with job
engagement (Alam et al. 2021).

Ethical leadership also boosts workplace creativity with job engagement (Ferrell et al. 2021,
Buonomo et al. 2021, Sharif et al. 2021, Wibawa et al. 2021). Italian and Pakistani employees seemed more
engaged and well under ethical leadership (Sarwar et al. 2020). Moreover, creativity is encouraging because
of employee’s diverse backgrounds (Yun et al. 2019). Leaders may foster creativity and creative thinking in
an organization by adopting a culture that encourages such activity (Abdolmaleki et al., 2013, Lestari et al,,
2021). Ethical leadership encourages individuals to apply their talents to their work and innovate. (Zhu et
al. 2004). Ethical leadership encourages people to innovate to attain group goals (Brown et al. 2003).

As a managerial practice, ethical leadership is supposed to be based on ethical behavior and core
values (Copeland & Smith, 2023) and, may be effective in empowering employees’ moral beliefs and, thus,
preventing any deviant or unethical behavior harmful to organizations (Spangenberg & Theron, 2005).
Moreover, it fosters the effective functioning of the organization, prompting employees to develop attitudes
and behaviors beyond the typical requirements of their role (Nikolic & Halvorsen, 2017; Warr, 2007) as well
as to become less morally disengaged in their decision-making and thus, commit fewer unethical acts (Li &

Bao, 2020).
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In the field of education, ethical leadership refers to the set of principles and values that guide
leaders in educational institutions to make decisions and take actions that are morally and ethically
responsible. It involves being accountable for one's actions and decisions and ensuring that they align with
the core values of education such as equity, justice, and respect. Ethical leaders recognize and address any
ethical issues or dilemmas that may arise in the course of their action and seek to resolve them in a
transparent and responsible manner. Trevifio et al. (2000) highlight that, it is not enough to be a moral
person or to have certain traits so as to engage in certain kinds of behaviors or to make decisions based
upon ethical principles. In order to achieve a reputation as a moral manager, leaders need to act as role
models for ethical conduct through visible action, use rewards and discipline and communicate with
employees about ethical standards, principles and values (Trevifio et al., 2000, op.cit. in Laajalahti, 2018).
Ethical leaders in education have to possess as a compass principles such as integrity, respect, responsibility,
vision, collaboration, continuous learning, empathy as well as courage so as to take bold and principled
actions, even in the face of opposition or adversity. Interestingly, there are several educational leadership
models, which can be effective in promoting ethical conduct and creating a positive ethical climate in
educational institutions, such as responsible leadership, moral leadership, transformational leadership,

authentic leadership, servant leadership and distributed leadership.

Ethical climate in educational organizations

Organizational culture and climate play a very significant role in encouraging and creating
organizational change, success and innovation. Culture shapes values and beliefs so that employees develop
a positive attitude toward change whereas, climate enables the translation of this attitude into desired
action and behavior. More specifically, in the field of education, climate includes the set of dynamic
interactions between the psychological, academic and physical parameters of school reality (Hayes, 1994)
that create a healthy learning environment and, significantly influence teachers’ mental mood, enthusiasm
and performance (Freiberg & Stein, 2005; Sergiovanni, 2001; Starratt, 2001). At this point, researchers
underline the implicit emphasis on ethics, describing school climate as the fixed perceptions and the moral

attitude of school members (MacBeath 1999).

Solution and Discussion/ Implications

Ethical leadership and workplace behavior in the education sector: The implications of employees
ethical work behavior. Fengrui Guo, Zhongyi Xue, Jiaxu He and Fakhra Yasmin Ethical leaders are reliable
role models for their followers and treat them with respect and dignity. Many scholars describe them as
being honest, caring, unbiased decision-makers who are also involved in ethical aspects that encourage
subordinates’ EWB by providing them with rewards, recognition, and penalties depending on their behavior

(Qing et al.,, 2020; Zeb et al., 2021; Idrees et al., 2022). Ethical leaders develop a positive and high-quality
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relationship with their followers by respecting, caring for, and valuing their followers’ beliefs and making
decisions with their followers” wellbeing in mind; this encourages their followers to behave ethically in the
workplace (Zhu et al., 2004).

According to teachers’ perceptions, it appears that, at European educational organizations, ethical
leadership is considered to involve a commitment to fairness, respect, and social responsibility and requires
ongoing reflection and self-awareness to ensure that one's actions and decisions align with these values.
Specifically, consistent with previous researches (Papaloi et al., 2022, Memiyanti, Putera, & Salleh, 2010; Lee
& Cheng, 201 1), the study shows that effective organizational functioning is significantly based on ethical
leader’s capacity to transform organizational culture and climate through the cultivation of a common
vision, concrete processes and common moral values.

The study raises important implications for educational leadership theory and contributes to the
understanding of the relationship between ethical leadership and ethical school climate. These two
variables constitute one of the biggest challenging issues of educational leadership, since they significantly
foster teachers’ meaningfulness at work and system’s eudaimonia. It is true that, attempting to illustrate
the correlations between ethical leadership traits and dimensions of ethical climate at educational
organizations, enlightens the way we conceptualize educational leadership, its goals and its perspectives.
Describing a situation in moral terms, breaks the ethical code of silence and encourages leaders to frame
an event as an ethical problem, engaging all members in moral reasoning (Trevino & Nelson, 2004).

Emphasizing the “value” of the values, can be reflected as a prospect to step forward in

educational leadership in Europe, reassuring school’s mission, goals and prosperity.

Solution: The guidelines to develop Ethical Leadership of the school administrators

1. The ethical administration should manage emotional intelligence to improve their effects on
the teacher organizational commitment respectively. Therefore, emotionally intelligent leaders boost
selfawareness, encourage motivation, and use empathy and social skills. Finally, administrators who display
integrity, trust, and respect might improve teacher and followers’ favorable outcomes in the schools.

2. The ethical leadership is an effective leadership style for school commitment in Thailand on
any regions. Further, the more leaders understand their emotions and others’ emotions can, be more
influential on the staff.

3. The administration should create an ethical leadership atmosphere, acting as a role model,
honesty Incentives based on reward and punishment principles, empathy and decisionmaking.

4. The leader should manage the schools by management of equality, social responsibility, the
support of decentralization of management, democratic governance, building unity and mutual respect,

and communication and interaction.
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5. The educational leaders should attach a great importance to all dimensions of ethical climate
while, they are perceived as having to a great extend almost all traits of ethical leadership because ethical

leadership traits are positively related to all ethical climate’s dimensions.
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Abstract

The purpose of this article is to study the representation of the rural teachers in the Thai movie
“The Teacher's Diary” of G.T.H. Company is released in 2014. It uses the concept of representation as a
conceptual framework to analyze the plot and behavior of the characters in the movie. The research
revealed representations of the rural teachers in the Thai movie “The Teacher's Diary” are divided into 4
main representations thus Representations of the rural teachers who are professionals, Representations of
the rural teachers with good teaching skills, Representations of the rural teachers with morals and ethics
and Representations of the rural teachers who treats students well.

The movie “The Teacher's Diary” presents the representation of the rural teachers who have
morals ethics ideals and commitment to the profession according to the traditions set by society Although

some representations may be created ideally, but it also shows the imagination of the rural teachers that
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people in society dream of. It aims to make the public, especially educators think about the problems

occurring in the Thai education system.
Keywords: The rural teachers; The Teacher's Diary; Representations; Thai movie
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Abstract

This research was survey research. Aimed to to study 1) levels of health literacy and health
behaviors of elderly people with hypertension who received services in the hypertension clinic Khlong
Khuean Subdistrict Health Promoting Hospital, Moo 3, Chachoengsao; and 2) relationship between
demographic characteristics and health literacy on health behavior of the elderly people with hypertension.
Using a sample of the elderly people with hypertension who received services in a hypertension clinic.
simple random sampling by drawing the names of 91 people and using the data collection tool as a
structured interview on health literacy. and health behaviors of elderly people with hypertension the
reliability values were.849 and.714, respectively. The statistics used for data analysis were percentage, mean,
standard deviation, Chi. -Square, Fisher's Exact Test, and Person's Product-Moment Correlation. The research
results found that most elderly people (70.33%) with hypertension had poor health behaviors. Most of them
(72.52%) had sufficient overall health literacy. Demographic factors such as gender, age, marital status,
education level, average monthly income, BMI, and duration of hypertension were found to be unrelated
to the health behaviors of the elderly. The nature of work or occupations, as well as health literacy, were

associated with hypertensive elderly people's health behavior, with a statistical significance of .05 and .01.
Keywords: Health Behavior; Health Literacy; Elderly People; Hypertension
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Abstract

Drinking water produced for sale and consumption is becoming popular, which is drinking water
from coin-operated water dispensers because it is relatively cheap, convenient, easy, fast and economical.
It was found that there are currently many coin-operated water dispensers installed by manufacturers and
distributors of many brands of coin-operated water dispensers, both in densely populated communities and
residential areas. From a survey of 113 coin-operated water dispensers in Khon Kaen Municipality, it was
found that 48 used the RO filter system, 23 used the RO+UV system and 2 used the RO+OZONE system.
From the survey, it was found that the RO filter system is popular in producing coin-operated water
dispensers because it is a system that can filter more finely than other types of filters down to 0.0001
microns, which is close to the water molecule. The acidity-alkalinity test of drinking water from coin-
operated water dispensers using the Universal Indicator Strips test kit found that 49.56% (56/113) did not
pass the standard criteria. The test results showed that the values were between 5.0 - 6.0, while the
standard criteria for testing are set to be between 6.5 - 8.5 From the hardness test of drinking water from
coin-operated drinking water dispensers using the Water Hardness Indicator Strips test kit, it was found that
54.87% (62/113) did not pass the standard. The hardness was 125 mg/L for 62 dispensers. From the
biological quality test of drinking water from coin-operated drinking water dispensers using the coliform test
kit in water, it was found that 92.03% (104/113) passed the standard and 7.96% (9/113) did not pass the
standard, respectively. This may be due to the lack of care and maintenance of coin-operated drinking water
dispensers, which caused algae to form around the water dispenser head and the area holding the water
container, leading to contamination by coliform bacteria. Therefore, it is necessary to conduct a survey and

re-inspection of coin-operated drinking water dispensers that did not pass the standard.
Keywords: Coin-operated drinking water dispenser; RO filtration system; hardness; Coliform bacteria
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Abstract

Objective: This study aimed to evaluate the shear bond strength of aged provisional 3D printed
resin repaired with different adhesive systems. Methodology: A silane coupling agent (RelyX Ceramic
Primer, S) and two adhesive systems; Adper Single Bond 2 (adh, dimethacrylate based resin) and
Scotchbond Universal (Uadh, dimethacrylate based resin containing silane coupling agent), were used.
Twenty-five cylindrical specimens (20x15 mm, diameter x height) were designed, 3D-printed and aged by
thermocycling for 5,000 cycles. Then, specimens (n=5) were repaired/bonded according to surface
treatments as follows: (1) no surface treatment (negative control), (2) ALLO; sandblasting (positive control),
(3) etching and Adper Single Bond 2 (E/Adh), (4) etching, silane coupling agent and Adper Single Bond 2
(E/S/Adh), and (5) etching and Scotchbond Universal adhesive (E/Uadh). After surface treatment, flowable
resin composite was bonded to the specimen’s surface by the aid of a Teflon mold (5x3 mm,
diameterxheight) and light cured for 40 seconds. All bonded specimens were kept in distilled water at
37°C for 24 hours and they were subjected to shear bond strength testing using an Instron testing machine
at a crosshead speed of 0.5 mm/min. Failure modes were analyzed by stereomicroscope (10x). Data were
analyzed using One-way ANOVA. Results: The highest shear bond strength was achieved in Al,O4
sandblasting (positive control) followed by E/Uadh and E/S/Adh which were not significantly different to
the positive control (p>0.05). The two lowest shear bond strength, significantly lower than the positive
control (p<0.05), was observed in no surface treatment (negative control) and E/Adh, respectively. Failure
modes were mostly mixed failure. Conclusion: E/Uadh and E/S/Adh are the suggested surface treatment
prior to repairing aged provisional 3D printed resin due to their comparable shear bond strength to the

ALO; sandblasting.
Keywords: Shear bond strength; Provisional resin; 3D printed resin; Repair; Adhesive
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Hagtuutsenntd 2 seuu Idud seuuenduausiiud (etch-and-rinse system) S9annsnUIMITUABLNTYN9Y
¢ 2 viln Aeviln 3 Funeu TnednswIesiiludensavlearen &0 marslnswes wazarsdafin audndu
wazwiln 2 Suneu TnsnsseuRafiusiensarleanssn d1uh meeasazareiiflansinswesuavasinfnsaly
Tumaniertu nszuuiesyuuwaniiend (self-etch system) Fsaunsoutemusuneunisvhauld 2 siade fe
¥iln 2 Funeuiiinmawssuiafiudeasinswesiifgniidunse wazmansdaiin mudwu uaswdatunoudionis
nIsmesiUsznovtesasinswesitigrsidunse wazanstannlilurinidieaty eanduneunisyhau (Tyas and
Burrow 2004, Klaisiri, et al. 2016)

asiafamaiuanssuazilamniedian (dimethacrylate) WussAuszneundn wazlesrusynaudug
1#un szuufBuufiseuasddudsufisen (initiator and inhibitor systems) davinazans (solvent) uaz¥andn
usn (filler) (Cherdsatirakul and Santisupmongkol 2021) TagtaguuldfiniswamnszuuansBadalagldasdus
i Wediussdvsnmmsdaia antuneumsvhamuazannglinuldegrnemdumsBafamatusnssy iwu
HAnsueFaiaueungiinesyea (Single bond universal adhesive, 3M, Deutschland GmbH, Neuss, Germany) i
fnsldanslulau waransiu-umasassdendidalalalasiau weawln ¥seasduAa (10-methacryloyloxydecyl

dihydrogen phosphate, MDP) saul3luvantieniuivaisgnfniiiogielildaulavisnisdafnduiaily wazan

Ysaugailamnge (Klaisiri, et al. 2016)

"y '

=

wunsAinefiieadestunisdenusuianisduriiadansnintuguiensesfiuviuuy 3 ff deladu

a a

unIvaBuazHanIsAnyfuansatuaenty (Lim NK 2020) lnensfnwiasldasiafandn 2 wlinfoasBanng
neswea (Scotchbond Universal) fifllawsmeianuazansluiauduosduszneundnsamegluriafuasazans
Wetu uaransansgarawenilasBuiauauny (Adper Single Bond 2) FaasPadnfidlawmasiandussiusznay
wan (Liflansluawluesdvsznau) wienessliviellldswuivanslnawtiauenvin (dswwegluasasareifieniu
a1sinfin) Tnensinwnifingusrasdifievssidunnuudusmonsadouresian sdusiindansnit usude
wResfiniuuy 3 SATlFsuNMenumlasmawEeufiuinfensiissuuasBafafiunniaty nanisAnwiazdae

lunsidenmatianissnwinuRanmansaulunsiunnssuysue
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2. nQUszAIAYaINIIIY
2.1 aAnwMawsnReuvesianisturiatinsiiTusumeasasiiuiuuy 3 dAnk1un1591aeins

Tdnuluanigdesinigndenusulaenislidansdnfniunneneiu

N a

2.2 \iBlUTuligusULUUAMLANWAY (mode of failure) nadansnaaeuidiusidnidouretiangy

%% '

'
(% aad 1 ° a 4

wiiadans1InTusUmeaTesiurikuy 3 dannunisdtassmslidnuluanizdesgndeuuaslaenisidaisinfiag
wAnenay

AUNAFIUNTITY

Lifianuuanssiuvesidusidaideuvesiansturintiinsinvugumeintosiuiuy 3 SANHIY

nsPaeansitiiluanngdesnfigndeuusilasnmsnssuiuiiiuanseiy

3. YAULIANISIAY

o
v A g =

3.1 gauwaiunsAne: udetilunsAinuluiesuJufinis (in vitro study)

a wa a =

3.2 anunnltlun1siide: HosfuRn1s3dedu 4 uasresuufinis CAD/CAM matindadindnw) Aoy

PUALNNYFARNT UNINYIALULTAIT

4. A bUNITINY
4.1 NMSWIBNIUIIU (Preparation of the specimens)

o

Fuaunldlunuideiiviomn 25 Ju Fawdweendu 5 ngu (n=5) muriavesnisnseuiiuis lag
JUNUFUNTINTTUBNTIUIA 20x15 dafiuns (HurAudnataxaue) gneenwuumiglusunsuaauiames (CAD
software) uardugumetisnsdurinlndweslagldinsosiinsiuuu 3 R viia Digital Light Processing (DLP) (1w

71 1) defunudugliaiaudidahludadrasdudiuivesndielolalnsiinueanssedanududuiesay 99 (99%

'3 Y v v

isopropyl alcohol) tWuan 60 3und wazihluutlulelelnsitueanesedmududuiosas 99 uazwe1meinIes

v
o a

danilade Werdnordunlinaufizeesnluidunan 5 wiil mnduihdunuudaliviudnilddaios

post-cured nelduasdansihilowan 1unan 200 3undl wisliiAnufAsemediwelsiwdy (polymerization) 7

auysnl

AT 1 FUNUFUNTINTLUBNTIVUTUAIBLATOIRNTLUY 3 TR 2u1n 20x15 Tadiwuns

U
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4.2 nMsanaseansidauluaniizdesunn (Aging process)
ﬁw%umuiﬂﬁi”lammﬂsi’fmu‘[.uamwsdmmﬂﬁasm?mLﬂ?{ﬂmmaqqmmﬁunﬁau-LﬁuLﬂuf\Tnmz
31U 5,000 50U ﬁqmmﬁ 5°C wag 55°C laglananuy (dwell time) 30 3und wazanelau (transfer time) 5 3wl
(Wiegand, Stucki et al. 2015)
4.3 MsATeuiuRn (Surface treatment)

waenFuLEuNsTIaeInslduluanngresuinuds Junuazgnuusesnidu 5 nquaiuisnig

U

€

¥ a2

wlsuituia Tnsmstuusveuamsiadsuiiuingiemunniane s duisnaual ifdsnansweusmudanims

e =D

il

>e

U7

=)

Rt

nawl 1: No surface treatment nauitlallflodeuiiui (nduenuauisan)

nguil 2: Aluminum oxide sandblasting (sandblasting, NguAANEILIN) NANTINUNTIEF e
symnoraiidousenled wuin 50 lulasiuns Aszerving 10 fadwms anusu 2 un3 e 10 3w

naudl 3: Etching & Adper Single Bond 2 (E/Adh) nguiifinissdeufintunudaensnoanadn
wagldansinfnviiaueniUasdauiauouny) Tnemnsanleaednfifanudududosas 37 asuutunudunan 15
Jun#t §19 20 FunTluasitaure ntunnansdaiin (Adper Single Bond 2, 3M ESPE, St. Paul, Minnesota, USA) &g
vutnudunan 20 3und mndudhadliutudmnisanesaadune 10 Junit musuusiesdon

nawil 4: Etching, silane & Adper Single Bond 2 (E/S/Adh) nsinesindusiugaensavieaniedn
lnauuarliansBafnvianenosdufavousy lnsmnsaeanssniidaudutuiosar 37 asuudunudunm
15 3undt &4 20 Funiwasius aandumansloay (RelyX Ceramic Primer, 3M ESPE, Seefeld, Germany) 1iu
1181 60 U9 LWL (Haneda, Almeida Jr et al. 2017) wazn1ansdnfn (Adper Single Bond 2, 3M ESPE, St.
Paul, Minnesota, USA) AIUUTUNIY AUALUZT TS

ﬂdmﬁ 5: Etching & Scotchbond Universal adhesive (E/Uadh) ﬂ’liwﬁﬂuﬂ?’ﬁym’luﬁaﬂﬂim
weanaindmiunisliarsBafnviagiineseen Ineminsaneanasniiieududuiosay 37 asuufunuunm
15 3117t &19 20 Funiuazituis antumnansiafn (Scotchbond Universal, 3M ESPE, St. Paul, MN, USA) aqu
Furudunan 20 Juit ntutauliufudmnsasuaaduna 10 3w sufuuzuveIuITn

4.4 MsYouuTNTUIIL (Repair of the specimens)
pEnvnawsRiuitun Ui ﬁaﬁw%mwuiuLLﬁia:ﬂzjaJMﬂﬁnﬂW5Sdammméha L5BUA

aulndnvlinlviaus (Filtek Supreme XT Flowable Restorative, 3 M ESPE, ST. Paul, MN, USA) lns@nianadluvie
sUnsanszuanidn (Teflon mold) U1 5x3 fadluns (Eurgudnataxanugy) weviliiAnnsBndaduiiuina

Aananawesliuny Mnuuimdndiuiuvvesiunsulndnsialvaud waziivtunuliniaumgd 37°C Wunan 24

™)
Falg
8 :> i :> - :> % :> %
uﬂ?uiﬂﬂiﬂﬂﬁ”‘u@ﬂ LWUﬂT'JLﬁ]']“ﬁWiQﬂa'N ﬁ ﬁﬁ ? ".!'NV\QiTJVﬁQﬂi"’U@ﬂ ’;ammiﬂuﬂﬂi%ayuﬁu

AN 2 TURBUNNSIMTELTUNULAZ N STRULTNME TaReN
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4.5 nMsnAdaUAINIAdLsIBAIEa (Shear bond strength testing)
hunuigngdenugulunegeumeariaussdadeussnindunuias Tangouusy lnensliaies
VAADULIILUUAINS (Instron, ElectroPuls™ E1000, England) tnemnisgaduaudnivaunsal Inelviszuiuves
Uaeilniaglivegeu (knife-edge shear blade) vuufiusessesynisgunuiuiagililunisdeuusuuarlviaies
= I3 W a a = Y a o = = 1 o w
9ONUIINANANIST (crosshead speed) Wiy 0.5 TaBuns/ANT AunseNIaAANTLANTN (NN 3) Berringa
wssgadeuldainnisinalagiusadeuasans (force, N) seniufivesianfildlunisdeuusy (area, mm?) i

nheduungniaaia (MPa)

Eb3IINA

FunuFUNsINTEUENITugy
Yanildlunisdouus

/

Y
feasosiuiuuy 3 4R

~—

MW 3 83AUSENEUVBINTNARDUASILTIBALABY (Shear bond strength testing)

4.6 nM3Anw1UuUUANUNGENWA? (Failure mode analysis)

[

naRINTUAaNIswanIn ddunulvdesmendesansaiameilelulasalauiinndaene 10

Wi dlefnwnguiuuaudinmad (mode of failure) nsanunsaudals 3 Ussiam dail

5%
' 1

1) nMs8nlaleg (Adhesive failure): inANUANWAITEVINTBYsBYR AR TUIATIAT1ITIUSY

LAY

mewnsasiiuiuuy 3 faduiagnlilunsdeuusy Tanasvaauenesnaniulagauysel

2) M3WPeNKUUENIMAT (Cohesive failure): WinAuaumadluilovasTansdurlintinsinivusy

eesesiisnivuy 3 87 vieludeanililumsteuuss TnglifinmsdummasourquissosseszwineTanii 2 ¥ia
3) MadummnuURE (Mixed failure): Wianudsmaiauuunisinlaiog uasniad euuviudaman
Tnewuiinsdumaniisosdenarluiovesagi 2 vn
4.7 nsansevideya
Terwideyalagliaiiinseamuuwusuniumade (one-way ANOVA) wazilTeuiieunnuuaneig

a (YY) o

YoIANMAusBAdauTENIINqumENsWIsuisukuuIudvliayie (Tukey’s post hoc test) NseRuTEaATY

Y

0.05 uagldrfosazuazmanuiiiioaluleguiuuaLaNYa)
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5. HAN15IY

Amdsussdndounds drudsnuuinasgiu mgaauasaisign (Wnznania: MPa) vasianisdusie
Framiitugudeiniesiuiuuy 3 fafHunshasmislinuluangdesin Agndeunenlnelénisedeuiuin
Aumnsinatfy diethdeyalunnasunisuanuasvesdoyadmedBaiu (Levene's test) wuirdeyaluynngunisneasad
N15N5¥91803°030 YAk ULUNA (p>0.05) IINNANITNARBINUIINITHUNI AU NIABE g dilanaanlyd
(sandblasting) Terihdaussdnideugeiigade 12.99 + 2.46 wnzynana waznauiilsiaidausdadoutiosiian
Fonquitlifinawdeuiiuia (no treatment) i 7.41 + 1.50 wnemaaa

oAiATginIuUSUTIMUUMAAY) (one-way ANOVA) Lazdinsigsimnuuansiassninanguuuudueg

a

wyanuailayfig (Tukey’s post hoc test) Wu31 AIMAwsEadauausadwunliduasanguaiuauuang1

agallifd “’aum’maﬁa g nqu#l 1 (no treatment) WazNguyl 3 (etching & Single Bond 2) wagdnngufe Nguil 2

(sandblasting) ﬂ?jm 1 4 (etching, silane & Single Bond 2) LLaSﬂ@:Mﬁ 5 (etching & Universal adhesive) (An5747i 1)

A19199 1 ArMdussdaReuwade d1uleuuunnnigIu AgeEaLAzAEIEn (WNgWNan1a: MPa)

Shear bond strength (MPa)
Group Surface treatment
Mean + SD Maximum | Minimum
1 No surface treatment (negative control) 7.41 + 1.50* 8.79 5.33
2 Sandblasting (positive control) 12.99 + 2.46° 15.38 9.59
3 Etching & Single Bond 2 (E/Adh) 10.69 + 1.93" 12.81 7.99
a Etching, silane & Single Bond 2 (E/S/Adh) 12.56 + 0.75° 13.34 11.89
5 Etching & Universal adhesive (E/Uadh) 12.88 + 2.20° 16.28 10.47
Fonvdsrnade: maﬂwﬁnmemaﬂuLLammﬂamﬁﬁmmaaLLsastaaumLmﬂmNﬂuamq HgdAgyn1eann
(p<0.05)
Mode of failure (%)
100
80
60
40
0
No surface Sandblasting Etching & Single  Etching, silane & Etching & Universal
treatment Bond 2 Single Bond 2 adhesive

B Adhesive [l Cohesive I Mixed

AW 4 N13NTEALVBIFURUUAINAIMET (mode of failure, Sogag)

158



MIANTINYRUUUNALDLTE

o

Uil 14 auil 4 sanaw - Sunau 2567

Al 4 wamsgUuuUALENWED (mode of failure) dsthTunuiiianisumnsinudansmagouramy
ulausadousndasnendondenanssmianeilelulasalaidmens 10 wh wuhiunuimaanguauauilsd
mswdsiuineunstenussinnudumaininnisialiog (adhesive failure) uazngudl 2 finsndouituiiage
nswunTefseynaozgiilousentes wuiinsdumaia 3 ¥ia uiwun1sBeuniuduiman (cohesive failure)
Hudnilug) drvdununguil 3-5 idnslinsadaufunismansinfiafunnsstununsdumainuusay (mixed
failure) WAz 3 euuudNMAY (cohesive failure) unfigamudiy uilinuaudumalvianisdaliie

(Adhesive failure)

6. d5Uuazaiusnena
nsfiunuwdassiusssznindtagnaiaaunsalalaenisiinanuvivszvesiuindieiiunisin

Aniana (mechanical retention) Wy MIsvunsesweynreailiioteanlyd wagnisliiinge Bn1siinariund

¥ '
a

PYNNNUARIEMTUN13TANIE BI8VNAINEZRIANURD WAaLIRUNSIUNURY (surface energy) L@suaseliin

Y
a a °o o A

N158RRANATY (Kiomarsi, Saburian et al. 2017) LLazé‘maiﬂﬁﬁmmmﬂmﬂa nsasransiamanailiiiodaasuly
\innuszLadl (chemical retention) lon nslaasdafin nslaluiau Jeong and Kim 2019, Lim NK 2020) laglnd
wosvesansdainaylvaingsesunnuuinidnvesiaqusniziiieaineanisdanig (micro-entanglement) uazsatae
WislFuiatauden (surface wetting) ¥ilAnn1sdnanlanay
msanwiilunmsinuiwaresmasseuituiagensidasiafnaiinmese fdusdnideusywing
Fansdurdatianuiunszuiumsiaesnsiinuluaniizdesiinuas Sandenueviaisduasulndnyinlaus

PNMIANYIMUITANUUANANTUBE T TEd A sEnININgunaaes Tnenguil 2 (sandblasting, NEuAIUANTIUIN

oA oA =

) nquyt 4 (E/S/Adh) wagngud 5 (E/UAdN) Trianidaussgaideuniasniinguaiuauiieay (ngud 1) egreditdudfny

q q

@i wansbiiudanisldnsaveanesniindunisly launavarsBnfinsiawenilesdaiavaudy (E/S/Adh)
wagmislinsanleanio3nimiunislianstnfavinginesuea (E/UAdN) \unandoniiuinfiiussansnimnniian
TnefiadfieuiAssiunguauauidainilinmsriunnesseymasyaiifonsanlys (sandblasting) AlvAnidause
faidougeiign FsmswunsoiduitinesgrunesdeutuegaunivanaiiieliiAnn1safaiiaian
MnEaMITAREmMUIINMEIsLuRdens dnsaeananfmfunsliansinfnelinuenosdaia
vousy (E/Adh nawit 3) Wenfdasdaidedlndifsstunduaauauideay (nguil 1) Aldlddniandoufiuituay

(p>0.05) wandliiiudnswieuniuiilaenslinsareaneinsuiunisldasafnviaueniesduiavaudyens

a d ¥ o

Liwisneivziiunsbafafials Sududesmluaunounsmansdafnviinueniuosdauiavousy dudungud 4

(E/S/Adh) Wetiulszdnsninnisinfn Inelsiaugisiuiuindaniulen (surface wetting) 1aelvasdnfin

P
= = 1

s lralNtUUNURITUUlA AT U sRsd R asUNN5 AR BaNIaed IR BT UNIINISNENSEARALN e 98 LREN

fatunguil 3 uregdlsfinuguuuuanudumaivesdurulunguriuaudau (nquil 1) Wusdanisdalied

v
® a aa = '

(adhesive failure) viaviun wansliiuiernuliuduswesiudafnliintuseningfansduriintinsniuas iag

q
[ ]

Houuruvinisdunoulndnvialvaud wilunguil 3 (E/Adh) wumuaumalsianas (mixed failure) tludulng

o

' a

Linunisusninafinnistinlaieg (adhesive failure) Sawandliiiuiinguil 3 In1sdadniifindy widngud 3 (E/adh)

U

o w aa v

alirmmasussn@aunlidfided Agnadftunduauaudsay
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naumaaesi 5 linsavearie3nsmiunsiéansiadnviingdesven (E/UAN) IAneuudausdadou
TndiAssfunguauauidanin uaslinganinnguamuaudavesdidoddymseda Wownnluasiainaingd
nosweailmaulussdusznevegmelusgud SslvinawuieriunanisAnuiinulungud 4 (£/5/Adh) finsinwn
wansliifuinauudssswesiussanifisdudloldloausauiuasaia (Brosh, Pilo R Fau - Bichacho et al.
1997) Inglgiauusenausmenyluaiuea (silanol groups) Feviufierfueynmaeiiuv3d (inorganic filler) voans
f??qﬁum%uﬂauiw?mLLawy:aa%LmﬁﬂWaﬁ%u (organofunctional groups) SaiAnuffzelanedwesiunassmediasn

vasTangauwy (Yin, Kwon et al. 2022)

%% '
aada

nmsfnuiuandiiiuiniinaefouistunustusietainsiitugudeedosfuriuuy 3 SATHw
nslfenilusesunudfimuddysonisinfnvesiandouue Weanianiiiumsliinuasgaydetuss C=C vy
Nufin %QW’UﬁzﬁﬁmmﬁwﬁmﬁamiLﬁmﬁuﬁsLﬂﬁﬁuawsﬁuﬂw§ai’aqﬁ1‘§ﬂdamLLsuaJ %’ﬁmiqiyL?ﬂaﬁﬁﬂﬁamﬂumﬂﬁm
ftusziefanasmuludemusyeznailumslinu fafddenusiiudosinmanisuiuitundimngadloe

a a a

ASLANNNSTARATNG waz/M3on158aMaATiiia itinnNsEaRANTUsEaNS AN

7. YolduBLUL

a wa 1

nsdnuiidunisfinenluiesujifnsudlunisvhauneeadnenaiitadedua fiferdesiidmanainds

v

WAl auseI1eian s uriladIns INUUsUMBAT asamiLuL 3 fRduTandeuue Wy angulugesiin nswse

Y

v v
o ] o

U835 N159Ue Nonalimafiunnseiy uenainiinissnassnisidauluanizdesuinsmenssauasunlas
gamaiiuuuFoudududovng JaduisluiesjuinsnfienlinageutanniaiunnssuiieliiandudatSouuas
Buaduiu Tneondegamaliiildsundas vlinaiinnsidenaninvesian weneezlilidasinisldanumieudu

AsiuassluanIzealn
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UNANED

medendsiitaguazasd 1) WeAnwanmiligiunaranmiifisuszasdlunsdiiunugusuuinis
Boudmairinveddsafou ddndinauaniuiimsfnuszaudnu S 2) Wevssduarudosmsduiuly
nesdunursruwiinmaseudmalninvedsadou dsdadwinnuaeiuiinsdnuvssasdnudane ndu
e o fusmslsadounazag S1uau 350 au Auusvuanguitetndasifisumsisdnioguvsnnsiuas
sosunu Idulasnisdunuy wsdu wdeaflelilunaifunurmdeyafunuuasuaanesduyszanaen 5
s §119u 2 2t adudt 1 wuuasvawanndegiulunsdidunugusuwinsteudneininvedsadou 3
Adalieudenadaasiniy 80-1.00 fdsruasuunsiedestaing 2573 uasfimmnmdedureauuasuniuiia
atuwiiiy .94 atiufl 2 uwwuseunuanmiifisUszasAlunsfiunugTy WwinsEsuinmandnedsaiou i
Adalleudenadansiniy 80-1.00 fAnsiuasuunsietossnine 26-82 finenudesiuiatuminiy 96 adf
Al Ao fovay Anads drudsavuninigiu Ardulseavsuearnuisvesnseuuia wagadviing sdaddu
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Abstract

This research aimed 1) to study the current and desired situations for implementing Professional
Learning Community (PLC) of schools under Bueng Kan Primary Educational Service Area Office, and 2) to
assess the needs for implementing PLC in schools under Bueng Kan Primary Educational Service Area Office.
The sample group consisted of 350 school administrators and teachers, followed Krejcie & Morgan's table
in the sample size specification, and they were selected by stratified random sampling. The instruments
were two five-rating scale questionnaires: a questionnaire on the current situations for implementing PLC of
schools with the Index of Item Congruence (IC) between .80-1.00, the discrimination between .25-.73, and
the reliability of .94; and (2) a questionnaire on the desired situations for implementing PLC of schools with
the Index of Item Congruence (IC) between .80-.1.00, the discrimination between .24-.82 and the reliability
of .96. The statistics used were percentage, mean, standard deviation, Cronbach's alpha coefficient, and
Modified Priority Needs Index (PNlyogiied)-

The research results revealed that (1) The overall current situations for implementing PLC of
schools were at the high level, while the overall desired situations for implementing PLC of schools were
at the highest level. (2) The need assessment for implementing PLC of schools indicated that the overall
priority needs index was .111. When considering each aspect, the highest to lowest needs were ranked as
follows: community of practice, professional learning and development, support structure, leadership

teamwork, and shared vision, respectively.

Keywords: Implementation of Professional Learning Community of Schools; Current Situations; Desired

Situations; Needs
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Abstract

This qualitative research aims to comparatively study female protagonists and their opinions
toward love in the Thai television drama, called | Need Romance, and the Chinese one, called Find
Yourself. The research finds both similar and different characteristics of Thai and Chinese female

protagonists. For similarities, both Thai and Chinese female protagonist are single; well-educated; occupy

171



College of Asian Scholars Journal

Vol. 14 No. 4 October - December 2024

careers; earn for their own living; have warm family relationships; and live similar ways of life. For the
difference, the Thai female protagonist of 30s-year-old has no pressure of being single at this age. Getting
married or not is regarded as her own business. On the contrary, the single Chinese female protagonist of
30s is forced by her parents and relatives to seek a match; many single males are introduced for her to
choose. For opinions toward love, Thai and Chinese female protagonists share common and different
opinions about choosing a mate; love expressing by the female; the marriage; and properness of the

match. Through the dramas studied, these details are revealed.
Keywords: a comparative study, female protagonist, attitude toward love, Thai and Chinese females
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Abstract

The objectives of this study were 1) to study the level of performance from the results of
teaching practice in educational institutions using the E-PLC process of teaching professional experience
students teacher, Graduate Diploma Program in Teaching Profession College of Asian Scholars. 2) to study
the level of development of teachers' professional ethics. from the results of teaching practice in
educational institutions using the E-PLC process of teaching professional experience students teacher.
3) study Guidelines for promoting competency levels and development levels of professional ethics for
teachers from the results of teaching practice in educational institutions using the E-PLC process of the
student teacher. Target groups for this study include 167 educational institution administrators, 173 mentor
teachers, 19 supervisors, 167 educational institution committee representatives, 173 students in the
Graduate Diploma Program in Teaching Profession, and 10 experts in the academic year 2023 obtained by
a specific method (Purposive Sampling). The tools used in the research include: 1) Competency assessment
form 2) Teacher professional ethics assessment form and 3) Opinion questionnaire while the statistics used
in data analysis include average percentage, standard deviation, and content analysis

The research results found that

1) the level of performance from the results of teaching practice in educational institutions
using the E-PLC process of teaching professional experience students teacher, Graduate Diploma Program
in Teaching Profession College of Asian Scholars. In Overall, it is at the highest level.

2) to study the level of development of teachers' professional ethics. from the results of
teaching practice in educational institutions using the E-PLC process of teaching professional experience
students teacher. Overall, it is at the highest level.

3) Guidelines for promoting competency levels and development levels of professional
ethics for teachers from the results of teaching practice in educational institutions using the E-PLC process
of the student teacher. In summary, a total of 9 approaches were found which could be divided into 1) In

terms of learning management, there are 2 approaches, 2) regarding relationships with parents and
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community, there were 2 approaches, 3) the performance of teaching duties, there were 2 approaches,

and 4) the aspect of ethics of the teaching profession, there were 3 approaches.
Keywords: competency; professional ethics of teachers
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Abstract

These objectives of this research were (1) to examine the current and desirable situations of core
competencies of school administrators under Nakhon Phanom Primary Educational Service Area Office 2;
and (2) to assess the needs of the core competencies of school administrators under Nakhon Phanom
Primary Educational Service Area Office 2. The sample used in the study included 387 school administrators
and teachers. The sample size using Boonchom Srisa-ard's was determined using the percentage criteria
obtained by stratified random sampling. There were two instruments used in the study: (1) a five-rating scale
questionnaire on the current situations of core competencies of school administrators with the Index of
item Congruence (IC) between .80 - 1.00, the discrimination between .25 - .76, and the reliability of .93.
(2) Afive-rating scale questionnaire on the desirable situations of core competencies of school administrators
with the Index of item Congruence (IC) between .80 - 1.00, the discrimination between .24 - .93, and the
reliability of .93. Statistics used in data analysis included percentage, mean, standard deviation, Pearson
correlation coefficient, Alpha coefficient according to Kronbach's method and the Modified Priority Needs
Index (PNlyogified)-

The results of the study found that (1) the current and desirable situations of core competencies
of school administrators in overall were at the high and highest level, respectively. (2) The results
of needs assessment of the core competencies of school administrators found that the prioritization
index of needs was . 167 in overall. Considering each aspect, sort the from the PNlyogiieq It Was found that
there were 6 sides from the maximum to minimum aspect by descending order were as follows: strategies
on management, morality and ethics, transformational administration, communication and motivation,

participative administration and network and creativity innovative leader.

Keywords: Core Competencies of School Administrators; Nakhon Phanom Primary Educational Service Area

Office 2; Current Situations; Desirable Situation; Needs
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Abstract

This article aims to 1) study the current status of morality, ethics and code of conduct of students
at College of Asian Scholars, 2) develop guidelines for promoting morality, ethics and code of conduct,
3) experiment with the model of morality and ethics of students and 4) evaluate the model of morality,

ethics and code of conduct of students. The target group is 25 master's degree students in the field of
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curriculum development and learning science. The instruments used are the questionnaire on the current
status of the model development guidelines for promoting morality and ethics, and the model consistency
assessment form.
The research results found that:

1. The results of the study of the current status of morality, ethics and code of conduct of
students at College of Asian Scholars were at a high level (X = 4.11, S.D. = 0.56)

2. The results of the development of guidelines to promote morality, ethics and code of
conduct of students at College of Asian Scholars were at a high level overall (X = 4.32, S.D. = 0.61) 3)

3. The results of the experiment using the model of morality, ethics and code of conduct of
students at College of Asian Scholars were at a high level overall (X = 4.33, S.D. = 0.62)

4. The results of the evaluation of the model of morality, ethics and code of conduct of

students were appropriate, feasible and useful overall at a high level (X = 4.36, S.D. = 0.63)
Keywords: Model development; Morality; ethics and code of conduct; Students at College of Asian Scholars
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Abstract

Conflict Management is crucial for educational administrators who aim to lead their institutions
forward and develop them effectively and efficiently. Effective conflict management can have positive
outcomes for the staff associated with the educational institution. This study aimed to (1) studying the
current situation and the desired situation of conflict management of School Administrators under Sakon
Nakhon Primary Educational Service Area Office 2. (2) assess the necessary needs for conflict management
of School Administrators under Sakon Nakhon Primary Educational Service Area Office 2. The sample group
consisting of 246 individuals, including 72 school administrators and 174 teachers. The sample size was
determined using percentage criteria using stratified random sampling. The instrument used in the study
were two 5-rating scale questionnaires: (1) a questionnaire on the current situation of conflict management
among administrators in the targeted educational institutions with the Index of item Congruence (IC) ranging
between .80-1.00, the discriminant power values for each item ranging between 37-.77, and the reliability
was equal to .96. (2) a questionnaire on desirable situation of conflict management in educational institution
under the Sakon Nakhon Primary Educational Service Area Office 2 with the Index of item Congruence (IC)
ranging between .80-1.00. The discriminant power values for each item ranging between. .42-.82. and the
reliability was equal to .95. The statistics employed in data analysis were percentage, mean, standard
deviation and the modified priority needs index (PNl ogified)-

The results revealed that (1) the current and desirable situations of conflict management among
school administrators in overall were at the high and high level, respectively; and (2) the results of the
assessment of the essential needs for conflict management by educational administrators ranked the
importance of these needs. They were ranked from the highest to the lowest values as follows:

collaboration, compromising, accommodating, avoiding, and competition, respectively.
Keywords: Current Situations; Desirable Situations; Needs; Conflict management
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Abstract

Independent study on the development of innovative leadership of school administrators
in Si Chomphu District, Khon Kaen Primary Educational Service Area Office 5, aims to 1) study the current
status, desired status, and needs for innovative leadership of school administrators in Si Chomphu District,
Khon Kaen Primary Educational Service Area Office 5, and 2) study the development of innovative leadership
of school administrators in Si Chomphu District, Khon Kaen Primary Educational Service Area Office 5.
The research was mixed-method research, divided into 2 phases. Phase 1 studied the current status, desired
status, and needs for innovative leadership of school administrators in Si Chomphu District, Khon Kaen
Primary Educational Service Area Office 5. The sample group used in the study was obtained by specifying
the sample size according to the table of Krejcie and Morgan (1970). The sample group was selected by
stratified random sampling in proportion to the size of the school, resulting in 234 people, consisting of 44
school administrators and 190 teachers. The instrument used was a questionnaire on the current status.
And the desired conditions of innovative leadership of educational administrators is a 5-level rating scale
with an IOC consistency index between 0.80 and 1.00 for all items. Data were analyzed using the mean,
standard deviation and PNly.qieq Value. Phase 2 studied the guidelines for developing innovative leadership
of educational administrators in Si Chomphu District, under the Office of the Primary Educational Service
Area 5, Khon Kaen. Six experts provided information for the interviews by purposive selection. The tool used
was a semi-structured interview. And to evaluate the guidelines for developing innovative leadership of

educational administrators in Si Chomphu District, under the Office of the Primary Educational Service Area
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5, Khon Kaen, seven experts were selected by purposive selection. The tool used was an assessment form
for appropriateness and feasibility. Data was analyzed using the mean and standard deviation.
The results of the study found that the current state of innovative leadership of school

administrators in Si Chomphu District, Khon Kaen Primary Educational Service Area Office 5, had a high mean
value, with a total mean value of (i =3.42, S.D. = 1.02). The desired state had the highest mean value, with

a total mean value of (i =4.68,S.D. = 0.49). The overall need for innovative leadership development
of school administrators in Si Chomphu District, Khon Kaen Primary Educational Service Area Office 5, had
a need index value (PNlyogiieq) = 0.37. When considering each aspect in order from most to least, they were:
innovative creativity, innovation risk-taking, change leadership, innovative vision, and innovative strategy,
respectively. The guidelines for developing innovative leadership of school administrators consist of
5 aspects and 15 approaches: aspect 1: Innovative creativity, with 3 approaches; aspect 2: Innovative vision,
with 3 approaches; aspect 3: Being a change leader, with 3 approaches; aspect 4: Being brave to take risks
on innovation, with 3 approaches; and aspect 5: Having innovative strategies, with 3 approaches. The
appropriateness and feasibility of the guidelines for developing innovative leadership of school
administrators in Si Chomphu District, under the Office of the Primary Educational Service Area, Khon Kaen
Area 5, are overall at the highest level of appropriateness in all aspects and at the highest level of feasibility

in all aspects.
Keywords: Educational administrators; Innovative leaders; Development approaches
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