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ABSTRACT

TITLE : DEVELOPMENT OF MATHEMATICS LEARNING COMPETENCIES ON
DECIMALS AND FRACTIONS OF GRADE 7 WITH KWDL TEACHING
METHOD

AUTHOR : PATTAMAWAN KONGTOON

DEGREE : MASTER OF SCIENCE

MAJOR : MATHEMATICS EDUCATION

ADVISOR : ASST. PROF. WEERAYUTH NILSRAKOO, Ph.D.

KEYWORDS : MATHEMATICS LEARNING COMPETENCIES, LEARNING ACTIVITIES

USING KWDL TECHNIQUE, MATHEMATICS WORD PROBLEM SOLVING
ABILITY, MATHEMATICS WORD COMMUNICATION ABILITY,
RETENTION ON MATHEMATICS

The purpose of this research was to assess the ability for mathematics learning
and problem-solving skills, math term communication capacity, and retention of
mathematical learning by comparing the KWDL technique with conventional learning
activities, using a quasi-experimental design. The target group were grade 7 students at
Thong Noi School, Surin, during the first semester of the academic year 2020. All 26
students were divided into 2 groups: an experimental group of 13 people and a control
group of 13 people. Research was conducted with students in both groups taking pre-
tests to measure their math problem-solving and math communication capacity. Then,
the experimental group received learning activities that integrated KWDL strategies with
a conventional approach for learning decimals and fractions, whereas the control group
received only conventional learning approaches. Then both groups were asked to take
a post-test and a retention test. The research tools consisted of lesson plans, a
problem-solving and communication pre and post-test, and a test to measure learning
retention using the KWDL technique. Data were analyzed using percentage, mean,
standard deviation, a t-test, and content analysis.

The results indicated that students who received KWDL teaching techniques

showed significantly higher skills in both mathematical problem-solving and
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communication as well as having a higher retention capacity than students who
received a conventional teaching approach, at a statistically significant 0.05 level.
Students who received learning activities using the KWDL technique had higher
retention of learning mathematics than those who received conventional leamning

activities.
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ABSTRACT

TITLE : THE EFFECTS OF LEARNING MANAGEMENT BASED ON CIPPA MODEL
WITH GEOGEBRA PROGRAM ON SIMILARITY TOWARD
MATHEMATICAL CONNECTION SKILLS

AUTHOR : PATTARASUDA PRASANPUN

DEGREE : MASTER OF SCIENCE

MAJOR : MATHEMATICS EDUCATION

ADVISOR : SAKDA NOINANG, Ph.D.

KEYWORDS : CIPPA MODEL, GEOGEBRA PROGRAM, SIMILARITY, MATHEMATICAL

CONNECTION SKILL

The purpose of this research was to study the effect of CIPPA-style learning
management with the Geogebra program on Similarity and how it affects associative
math skills. The target group involved 20 grade 9 students in the first semester of
academic year 2020 at Ban Non Yanang School. The research instruments consisted of
(1) 10 lesson plans based on the CIPPA model with the Geogebra program Similarity,
(2) an associative math skills test, and (3) an interview form focused on associative math
skills. The statistics used for analyzing data were percentage, mean, and standard
deviation. The results showed that students who learn with CIPPA -style learning in
conjunction with the Geogebra program Similarity demonstrated scores greater than
60% for associative math skills, and could identify the mathematical knowledge
required to solve problems, write a description of the solution in their own language,
and offer accurate examples or situations in real life, summarizing the concepts until

they become a sustainable body of knowledge.
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ABSTRACT
TITLE : DEVELOPMENT OF DYNAMIC GEOGEBRA LEARNING ACTIVITY OF
PRISM TO STUDY STUDENT’S3D GEOMETRY THINKING
AUTHOR : MONRUEDEE MANEELAM
DEGREE : MASTER OF SCIENCE
MAJOR : MATHEMATICS EDUCATION
ADVISORS : ASST. PROF. PAIRIN SUWANNASRI, Ph.D.
CO-ADVISOR  : ASSOC. PROF. RATANAKORN WATTANATAWEEKUL, Ph.D.
KEYWORDS : STUDENT’S 3D GEOMETRY THINKING, PRISM, GEOGEBRA

The purpose of this research was to develop a set of learning activities through a
series of dynamic learning activities among GEOGEBRA strategies focusing on prisms and
studying learning outcomes for the three-dimensional geometric thinking of students.
Using a selective method, the target group for this research was 8th-grade students at
Ban Dong Puey School, Rattanaburi District Surin, during the second semester, of the
academic year 2020. The research instruments consisted of the GEOGEBRA dynamic
learning activity series for prisms with lesson plans. The three-dimensional geometric
conception test and interview were analyzed through percentages and mean. The
results indicated that students can construct and unfold different types of prisms by
linking them from 2D geometry, and students acquired a higher level of thinking about
3D geometry, resulting in improved skills in solving problems of surface area and the

volume of prisms.
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ABSTRACT

TITLE : THE EFFECT OF INSTRUCTIONAL BASED ON KWDL TECHNIQUE
TOWORD MATHEMATICAL PROBLEM SOLVING ABILITY ON
PROBLEMS OF ADDING SUBTRACTING FRACTION AND MIXED

NUMBERS

AUTHOR : SUCHAKAN SINGTHONG

DEGREE : MASRER OF SCIENCE

MAJOR : MATHEMATICS EDUCATION

ADVISOR : SAKDA NOINANG, Ph.D.

KEYWORDS : KWDL TECHNIQUE MATHEMATICAL, PROBLEM SOLVING ABILITY,
QUATIONNAIRE

This research aimed to compare the ability to solve math problems concerning
addition, subtraction, fractions, and mixed number problems for students who engaged
in learning activities using the KWDL technique with the criteria (60%), to study their
ability to solve math problems. On the addition, subtraction, fractions, and mixed
number problems, students were taught using KWDL techniques that affected their
ability to solve math problems. The target group used in this research were 27 grade 5
students at Ban Khok Yai School, Na Chaluai District, Ubon Ratchathani Province, under
the auspices of the Ubon Ratchathani Primary Education Service Area Office 5, during
the second semester of the academic year 2020. The research tools consisted of a
mathematics learning management plan concerning addition, subtraction, fractions, and
mixed number problems for those who studied through learning management that
employed the KWDL technique, a test to measure the ability to solve math problem:s,
an interview form, and a questionnaire.

The results demonstrated the ability to solve math problems concerning addition,
subtraction, fractions, and mixed numbers, that more than 60 percent of the total
number of grade 5 students who had KWDL-based learning management and had

passed the 60% criteria of the full score, and students taught with the KWDL technique
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had improved math problem-solving abilities and students were very satisfied with

learning management using the KWDL technique.
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This research involves the creation of a compact voltammetric sensor for the
sensitive and precise determination of N-nitrosodiphenylamine (NDPhA) using screen-
printed graphene electrodes modified with a molecularly-imprinted polymer (MIP)
coating on a palladium nanoparticle core (PANPs@MIP/SPGrE). A new approach is also
proposed for the 3D printing of NDPhA on a PdNPs surface. PANPs were first synthesized
by chemical reduction using sodium borohydride. The core-shell polymer can then be
successfully created by continuously coating the surface of the PdNPs with poly
(vinylpyrrolidone) and at the tip there is an MIP containing poly (Nlsopropylacrylamide)-
co-trimethylolpropane trimethyl acrylate.

Morphological, structural, and electrochemical identification revealed that the
prepared microscopic, spherical PANPs@MIP uniformly possessed high electrocatalytic
capability and a specific surface area with a large number of NDPhA MIP sites. In this
study, compact NDPhA MIP sensors were created by coating the SPGrE substrate with
PANPs@MIP. The quantitative analysis was performed by linear sweep anodic stripping
voltammetry (LSASV) using a cumulative potential of +0.02 V for 60 s. The linearity
range for the NDPhA measurement is 0.01 - 0.1 M (r* = 0.996) and 0.1 — 100 M

(r* = 0.992), with a corresponding sensitivity range of 51.935 and 0.821 (MA) Wm-1,

respectively. The system provides reliable accuracy of %RSD 1.67% with a minimum
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detection limit of (3Sy, n = 3) of 0.0013 KM. The intraday and inter-day accuracy (%bias)
is determined by the certified reference material (CRM) which were -0.74% and -1.01%,
respectively. This research demonstrates the successful application of a compact
sensor fabricated to measure NDPhA in beverage and synthetic samples. The compact
NDPhA the molecular-imprinted sensor can serve as an alternative approach to food

quality control.
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Fly ash is a by-product of coal-fired power plants and is known as one of the
wastes creating an environmental impact in the form of both air and water pollution.
The amount of fly ash at Mae Moh Power Plant, Lampang Province was found to have
increased rapidly, and one of the methods to reasonably remedy the issue is to use fly
ash to prepare zeolite as functional material. This research aims to utilize fly ash from
the Mae Moh power plant as a low-cost silicon source for the synthesis of zeolite A,
used as a functional material for environmental applications in the petrochemical
industry. The synthetic zeolite A chemistry was identified through X-ray diffraction
analysis (XRD), X-ray fluorescence techniques (XRF), scanning electron microscopy with
energy-dispersive X-ray spectroscopy (SEM-EDX), Attenuated Total Reflection Fourier-
transformed infrared spectroscopy (ATR-FTIR) and surface area and porosity analyzers
(Brunauer-Emmett-Teller; BET) to confirm that it is zeolite A. The synthesized zeolite
A was then used as an adsorbent for the removal of malachite green, cadmium, and
lead from aqueous solutions. A batch system was applied to study the adsorption
efficiency. The optimum parameters were studied, namely, the amount of adsorption
and contact time for absorption. Additionally, adsorption isotherms, kinetics, and
thermodynamics for the removal of malachite green dye and heavy metals, cadmium,
and lead, were also evaluated. The optimal amount of zeolite A for the adsorption of
malachite green, cadmium, and lead was 10, 8 and 6 ¢/|, respectively. The optimal

contact time for the absorption of malachite green dye, cadmium, and lead were 60,
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30 and 15 minutes, respectively. The adsorption efficiency for malachite green dye was
98.71%. Furthermore, the reuse of zeolite A was also studied. The results showed that
the synthesized zeolite A can be used up to 8 times and the adsorption efficiency was
still greater than 85%. The adsorption efficiency of the heavy metals cadmium and lead
was 96.44% and 97.95%, respectively.

In addition, the reusability of zeolite A was also studied. The results showed that
the synthesized zeolite A can be reused up to 5 times and the cadmium adsorption
efficiency was still greater than 80%. The adsorbent corresponds to the Langmuir
isotherm, indicating monolayer adsorption. The study of adsorption kinetics

corresponded to a quasi-second order model. The values obtained by calculating

entropy (AS°), enthalpy (AH°), and Gibbs energy (AG®) show that the adsorption process
is an endothermic reaction and a spontaneous process. In addition, zeolite A was
modified with 5 molar potassium hydroxide (KOH) to be used as a catalyst in the
transesterification reaction by switching from palm oil to biodiesel. The results showed
that the base strength analysis was 9.3 < H_ < 18.4. The base surface quantification
values of synthetic zeolite A and the KOH-modified zeolite A catalyst were 0.51 and
1.46 mmol/. g respectively. The results of the study on free fatty acid values of palm
oil were 1.15 mg. KOH/g. The optimum molar ratio of methanol to oil and the
temperature were 6:1 and 60 °C, respectively. Under these optimal conditions, about
95.70% conversion was obtained. Therefore, zeolite A synthesized from power plant
fly ash-based silica has potential for application as an adsorbent for dye and heavy
metals removal in industrial wastewater and as a potential catalyst for
transesterification reactions by conversion from palm oil to biodiesel. An important
outcome of this study is that this research is an upgrade of the low-cost zeolite A
preparation from low-cost materials. It is an effective method with important
applications and leads to an efficient way to recycle power plant waste in accordance

with the principles of the Bio-Circular-Green Economy.
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In this work, a theoretical study was conducted for the catalytic oxidation of
formaldehyde (HCHO) by a recently synthesized single atomic catalyst (SAC) on a single-
layer cobalt atom-doped molybdenum disulfide catalyst MoS, (€05, €055 -M0S,) in the
gap position of the sulfur atom monolayer, using density functional theory calculation.
The calculations demonstrate that the Co atom is strongly anchored at the S gap
position of the MoS, monolayer forming a SAC without metal clustering. From the study
of the preliminary reaction stage, it was found that the HCHO oxidation occurs through
two possible catalytic pathways: 1) a consecutive path: HCHO dehydrogenation (HCHO
— H, + CO) followed by CO oxidation (2CO+ O, — 2CO,), and 2) a co-adsorption
path: HCHO oxidation by O, (HCHO + O, — H,0 + CO,). It was also found that the
catalysts in this study also had a better ability to induce carbon-hydrogen bonds than
previous studies have reported. The results of kinetic and thermodynamic analyses
show that formaldehyde decomposition reactions can be easily initiated via the
dominant coadsorption pathway. The Arrhenius activation energy is only 0.45 eV and
has a constant rate of 298.15] K is 4.97 x 10° s™*. In addition, micro-kinetic models were
also studied by considering the production rate and the optimum reaction temperature.
HCHO oxidation through the co-adsorption mechanism exhibits a better reactivity
compared to the continuous sequential reaction mechanism. Therefore, cobalt

monoatomic catalysts doped on molybdenum disulfide €0s55C05,-MoS, are highly
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efficient catalysts for use in HCHO catalytic oxidation reactions under low temperature

conditions.
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In this study, four novel coumarin derivatives (i.e., PS01, PS02, PS03 and PS04)
were synthesized from aldehyde, imine, hydrazone and phenylhydrazone, respectively.
The Sonogashira coupling, Ruthenium cyclization, Vilsmeier-Haack were used to
synthesize PS01 and imine formation for PS02, PS03 and PS04. All targeted molecules
were structurally identified by 'H-NMR (PS01, PS02, PS03, PS04), *C-NMR (PS01), IR
(PS01, PS02, PS03, PS04) and their molecular weight was confirmed by molecular
weight analysis (MS PS11 and PS12). The absorbance and emission properties of all
new coumarin derivatives were investigated. It was found that PSO1 and PS03 was
selectively chelated, showing a chelation enhancement of quenching (CEQ) with
fluoride and cyanide ions, respectively. In distinction to this, PS02 was chelated with
iron (Ill) ions with a chelation enhancement of fluorescence (CEF) with iron (lll) ions,
whereas PS03 was CEQ with cyanide ions. Interestingly, PS04 show both CEQ (with iron
(1) ions) and CEF (with hydrogen phosphate and sulfate (Il) ions). Job's plot technique
was used to propose the chelation complex structure. It was found the mole ratio of
PS01, PS02 and PS03 coumarin derivatives to ion is 1:1 except PS04 which was found

to be 1:2 with iron (lll) ions.
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NANOFILTRATION MATERIALS
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POLYVINYLIDENE FLUORIDE (PVDF) HOLLOW FIBER MEMBRANE

Our world is experiencing a shortage of fresh water and deterioration in water
quality, and now membrane technology is an attractive solution for this problem.
Therefore, the objective of this research is to develop a hydrophilic co-polyamide
composite membrane for use in nanofiltration (NF). The co-polyamide composite
membrane is fabricated as a selective layer on the outer surface of a hollow, fibrous
polyvinylidene fluoride (PVDF) substrate through a dip-coating method to form two
coating layers. The first layer is tannin to form hydroxyl groups on the porous surface
of the supporting material. The final layer is a copolyamide acting as a passive layer
prepared through interfacial polymerization by a combination of aliphatic diamine (1,4-
diaminobutane) and aromatic diamine monomers (M-phenylene diamine (m-
phenylenediamine) in the aqueous phase and 1,3,5-benzenetricarbonyl trichloride in
the organic phase. The composite membranes were characterized by attenuated total
reflectance Fourier transformed infrared spectroscopy, a water contact angle analyzer,
scanning electron microscopy, gel permeation chromatography, UV-vis spectroscopy,
and NF performance. The NF performance of the membrane was tested with various
salts and dyes at an operating pressure of 3 bars. Additionally, the method of density
functional theory was applied to study the reaction mechanism at the energy
molecular level of the transition state, and the membrane separation mechanism, and
the important interactions that occur in the separation process. The results showed

that the membrane sample 9a-2 was more hydrophilic. The water contact angle of the
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9a-2 sample membrane was reduced by 61.76% compared to the initial polyvinylidene
fluoride backing. In addition, the 9a-2 sample membrane has a pore radius of 0.49 nm
and has better nanofiltration efficiency compared to conventional polyamide
membranes. The membrane sample 9a-2 had a water permeability of 2.45 liters per
square meter per hour. In addition, the 9a-2 sample membrane had the best salt
removal percentage for MgSQO,4, Na,SO4, MgCl, and NaCl with 80.38%, 77.84%, 67.78%
and 34.78%, respectively. The removal efficiency of methylene blue and Congo red
dyes of the membrane sample 9a-2 were 93.43 and 99.98 percent, respectively. It was
also found that the isoelectric point of sample 9a-2's membrane was at a pH of 7.03,
confirming that the co-polyamide layer of sample 9a-2's membrane was positively
charged. By calculating the adsorption energy of various salt ions, it was found that
sulfate ions could adsorb better on the surface of the model than chloride ions
because they have lower absorbing energy. The main factor affecting the adsorption of
salt ions on the membrane surface is the electrostatic adsorption process. The
membrane surface of the sample 9a-2 contains an amine group, resulting in an effective
membrane surface for salt filtration. The results of this study show that a co-polyamide
composite membrane prepared in this research is a membrane with high hydrophilicity

and has a high selectivity for application as a filter material at the nanoscale.
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KEYWORDS : DENSITY FUNCTIONAL THEORY, CARBON-BASED MATERIALS,

TRANSITION METAL, HYDROGEN STORAGE

In this research, we investigated the adsorption properties of the hydrogen atom
on newly designed materials using DFT calculations. We focused on the role of dopants
in modulating the binding properties of the metal. We proposed Ti; embellished on a
pristine B- and N-doped graphene surface to enhance hydrogen storage capacity. The
computational results indicate that the doping of B on graphene maximizes the
interaction between the metal clusters and the graphene substrate, with a very high
binding energy of -6.45 eV, the strongest among our proposed catalysts. This strong
binding energy prevents the aggregation and formation of Ti-metal clusters. For
hydrogen adsorption, we found a dissociative chemisorption of the first H, molecule
on all materials. The metal hydrides are optimally formed through strong overlap
between the H-1s and Ti-3d orbitals. Furthermore, Tis embellished on B-graphene is
the most effective material with a high level of hydrogen and reversible hydrogen
adsorption. We confirmed that eight H, molecules can be stably adsorbed on Tiy/BGr
material with a hydrogen gravimetric density of 4.08 wt%, including six reversible
hydrogen adsorptions. In comparison with various surfaces, our proposed new B-doped
graphene of Tiy/BGr engenders not only high cluster stability on the substrate but
increases hydrogen adsorption for hydrogen storage. Therefore, Tis embellished on B-
graphene is a promising candidate for high capacity hydrogen storage, applicable to the

design of a hydrogen storage medium.
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TITLE : PREPARATION OF SUPERHYDROPHOBIC AND SUPEROLEOPHILIC
NATURAL RUBBER LATEX FOAM COATING BY HALLOYSITE
NANOTUBE MODIFIED HEXADECYLTRIMETHOXYSILANE AND ITS
APPLICATION FOR OIL-SPILL CLEANUP
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Oil spills into the sea affect and damage marine ecosystems. The process of
handling oil spills is costly and has the side effects of chemicals that are toxic to living
organisms. For such problems, this research therefore prepares superhydrophobic and
superoleophilic natural rubber latex foam (NRLF) for oil-spill cleanup. The objective
was to study the effect of vulcanization systems and surface modifications of natural
rubber latex foam coated by different concentrations of n-hexadecyltrimethoxysilane
modified Halloysite nanotubes (HDTMS@HNTs). The vulcanization systems of NRLF
including conventional (CV), efficiency (EV), and semi-efficiency (semi-EV) were obtained
by varying the amount of sulfur content at 1, 2, and 3 parts per hundred of rubber
(phr). In addition, HNT was chemically modified by HDTMS to enhance HDTMS@HNTSs.
NRLF was further coated by HDTMS@HNTSs in different concentrations at 2, 4, 6 and 8
wt%. Superhydrophobic and superoleophilic characteristics were determined by a
contact angle method. The surface morphology and surface chemical composition
were detected by both a scanning electron microscope (SEM) and energy dispersive X-
Ray spectrometer (EDS). The molecular structure was characterized by a Fourier
transformed infrared spectrometer (FT-IR) and oil adsorption capacity, oil-water

selectivity, and fire retardancy were also investigated. It was found that the water
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contact angle of NRLF significantly increased with the increasing sulfur content resulting
in reduced oil adsorption capacity. This was due to declining pore size in contrast to
the cross-linking density that increased with increasing sulfur content. In addition, NRLF
surface treated with variable HDTMS@HNTs coating was found to have a greater water
contact angle with increased coating concentration where a concentration of 6 wt% in
the CV system had a contact angle of 151°, indicating extremely hydrophobic properties
and exhibiting superoleophilic behavior. In addition, oil adsorption capacity decreased
with an increase of the HDTMS@HNTs coating and oil due to reduced porosity of the
modified NRLF with an increase in HDTMS@HNTs content. The modified NRLF of CV
with 6 wt.% HDTMS@HNTSs can be reused at least 10 times and the fire retardancy was
improved by 6 and 8 wt.% of HDTMS@HNTSs. It can be concluded that the modified
NRLF of CV with 6 wt%. HDTMS@HNTs can be used as oil adsorption material.
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This thesis concerns the development of a ready-to-use dual sensor based on
graphite screen-printed electrodes modified with molecularly imprinted polymers
coating a mesoporous silica-platinum core (MSN-PtNPs@d-MIP/GSPE) for simultaneous
measurement of paraquat (PQ) and glyphosate (GLY). Amino mesoporous silica
nanoparticles (MSN-NH,) were first synthesized through a condensation method using
organo-silicates of tetraethyl orthosilicate (TEOS) and 3-Aminopropyltrimethoxysi-lane
(APTMS). MSN-PtNPs were synthesized by chemical reduction of Pt** to PtNPs for
embellishing the PtNPs on the surface of MSN-NH,. Finally, the dual-MIP was
successfully coated on the MSN-PtNPs core with pre-polymerization acrylic acid (AA)
and N-vinyl-2-pyrrolidone  (VP) monomers with N, N'<(1,2-dihydroxyethylene)
bis(acrylamide) (DHEBA) cross-linker under UV light and then was completely
polymerized by heating. Additionally, differential pulse voltammetry (DPV) was used
for simultaneous quantitative analysis.

Oxidation current signals appear at -0.95 V for PQ and +0.97 V for GLY and the

dual-MIP sensor showed excellent linear calibration curves for both analysis in the

range of 0.025 to 500 UM with a minimum detection limit of 3.1 nM for PQ and 4.0 nM
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for GLY. Dual molecular imprint sensors (MIP) offer high selectivity and specificity due
to the increased interaction of the imprinted cavities formed on the polymer film with
the target PQ and GLY molecules. The developed dual-MIP sensor exhibits good
reproducibility (RSD < 3.0%, n = 10) and high stability (remaining 82% effective after 4
weeks). The proto-type dual-MIP sensor successfully monitored PQ and GLY
concentrations simultaneously in certified reference material (CRM) and water samples.
Results obtained from this method are consistent with those obtained from the HPLC
method. The ready-to-use dual-MIP sensor is excellent for water-quality control and

on-site environmental applications without sophisticated instrumentation.
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Consumer opinions are considered very important because they enable
entrepreneurs or business owners to improve and develop their businesses for quality
and efficiency meeting the needs of consumers. This research aims to analyze and
classify opinions about tourist attractions and accommodation from users on Facebook.
By categorizing feelings from opinions that tend to be positive, negative, or neutral,
using the opinion mining principle and the Naive Bayes technique, we developed a text
classification model. The research method consisted of 5 steps: 1) collecting data from
Facebook comments, 2) cutting Thai words, 3) examining the vocabulary database from
a dictionary, 4) categorizing the text, 5) creating a sentiment classification model. The
researcher developed a system for analyzing and classifying feelings from a model
developed in the form of a web application using C#, ASP.NET, and a Microsoft.net
framework together with the MySQL database. The results showed that the precision,
recall, accuracy, and f-measure of the sentiment analysis and classification of our
developed method were 98.50%, 98.40%, 98.44%, and 98.40%, respectively. The
developed system was evaluated in terms of user satisfaction using questionnaires
collected from 14 users. The testing results showed that the average of the users’

satisfaction was at a high level (mean = 4.10, SD = 0.76).
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The purpose of this research was to develop a method of computerized
tomography imaging of strokes using the Convolutional Neural Network (CNN) method.
The image datasets were collected by researchers from standard DICOM computed
tomography images. These tomography images were diagnosed by a doctor in a group
of stroke patients, through 990 total grayscale images, with each image being 512 * 512
pixels, divided into three types: images of ischemic stroke patients, images of
hemorrhagic stroke patients, and images of normal cerebrovascular types, with 330
images per type. The image dataset was used in CNN learning and testing using the
cross-validation method (5 Fold Cross Validation). The number of training and testing
cycles was 1,000 cycles. The image data was prepared for use in five trials to compare:
1) the unadjusted DICOM grayscale image dataset, 2) the same DICOM image dataset
(1) converted to Hue Saturation Value (HSV) color space, with the elimination of
unrelated elements through Erosion Image Processing (EIP), 3), the same image 2
dataset that has been adjusted for brightness and contrast, 4) the same image data
from set 3 that has been converted into a colormap image and 5) the image data from
set 4 that has been processed with an overlay colormap. The results showed that the
fifth image dataset had the highest accuracy at 94.23%. The method can be applied

well to computed tomography or medical imaging for other diseases.
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ABSTRACT
TITLE : AN ALTERNATIVE APPROACH TO AUGMENTED REALITY LEARNING
MEDIA DEVELOPMENT USING DYNAMIC OBJECTS
AUTHOR : THOTSAPHORN NGAMTHUEAN
DEGREE : MASTER OF SCIENCE
MAJOR : INFORMATION TECHNOLOGY
ADVISOR : ANUSORN BUNTEONG, Ph.D.
KEYWORDS : LEARNING MEDIA, AUGMENTED REALITY, DYNAMIC OBJECT

Augmented Reality application typically involves 3D modeling for every pre-marker
affecting the size of the application and use of RAM resources. This research presents
a method for developing augmented reality applications using dynamic objects. This is
useful when the same model is to be used in multiple markers but with different forms
and positions. In this research, case studies were used concerning the development of
augmented reality learning media network topology. Usually, each topology uses the
same model, differing in positioning and animation. Conventional development must
first model the connection of the topology, but in this research, the method will be
used to create a new model from the model prototype while the program is running,
to reduce the preloading of the model, and to use for displaying results for multiple
markers. The LAN cable used to represent the link between the computer and the hub
is generated by the Bezier curve algorithm. The application size was decreased by
19.5% and RAM storage required was decreased by 24.97% compared with the original
method. A satisfactory assessment was carried out on 28 Grade-8 students and
1 teacher who specializes in networking. The results showed an average score of 4.27,

the standard deviation was 0.86 and thus, satisfaction was at a high level.
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ABSTRACT
TITLE : DEVELOPMENT OF TEXT SIMILARITY MEASUREMENT FOR CREDIT
TRANSFER USING NEURAL NETWORK
AUTHOR : PIMNARA RAMANGKUL
DEGREE : MASTER OF SCIENCE
MAJOR : INFORMATION TECHNOLOGY
ADVISOR : ASST. PROF. NADH DITCHARQEN, Ph.D.
KEYWORDS : TEXT SIMILARITY MEASUREMENT, CREDIT TRANSFER, FEATURE

SELECTION, ARTIFICIAL NEURAL NETWORK

The objectives of this research were 1) to develop an alternative method to
measure the similarity of text for credit transfer using a neural network, and 2) to
develop a web-based credit transfer system from the developed method. The data
used in the experiment were 60 Thai course descriptions collected from the results of
a credit transfer assessment in the academic year 2017 — 2019 at the Bachelor of
Engineering Program in Energy Engineering, Nakhon Phanom University. The text
similarity measurement method for credit transfer consisted of 7 steps: Thai word
segmentation, dictionary-based meaning combination, the elimination of stop words,
lexical semantic analysis, term weighting using a term frequency method, feature
selection, and classification with models developed using a multilayer perceptron
neural network method (MPNN). We compared the efficiency of the classification model
created with three methods of feature selection: 1) Correlation-based Feature Selection
(CFS), 2) Information Gain, and 3) a method for averaging the sum of the frequency of
terms. The Weka program was used to analyze and develop the models while the web-
based credit transfer system was developed by PHP and MySQL. The results showed
that the CFS method of trait selection in combination with a neural network method
(MPNN) is most efficient with 100% in all metrics (accuracy, precision, recall, and F-
measure). The developed system was evaluated in terms of user satisfaction using
questionnaires collected from 36 users. The testing results showed that the average

user satisfaction was at a high level (mean = 3.87, SD = 0.85).



1394 L NINEINTAINTTRONNANANTRINAN YN IN1§8aINNTUTUU TR

nsfAnFenAuanvuzINiumaliamilesteya

Akl :ayiw W
Bouseya : ANgeanTunIUdin
A3 . wialulagasauma

cal = ) ¢ a
9159NUINY Ia\Jl FYANFANTIVTY NF.3NNM ﬁi’e]:Li

9113ENUINNTIN ¢ EYI8AEnI1A158 As.alng AvATY

Adfey © NNIRRNNANAUYRItNANYY NMsnensal n1sAntionAuanYaL
nsviuvileadeya
MAFBUT TR UTEa o WmUIBTN1THaYSEUUAULUUNITNEINTAINITONNANNALY DS

UnAnwuvinedenlgnisAnidenauanvziumailamileeys uazfnwussdnsam
vossruUiia Ty Toyaildlunisisesunumanmumsdeuindnyuasssunana nes
UIMINSANYY Winedeguasvsiil 91u3u 1,029 $18n15 MTAeseideyadiiun1sni
FBseiUadn vdannrunszuunawieudeyaudinavdedeyaiioairsuuudass S1uu
822 79m3 Suunidu 14 Audivar Mnduaiuuuasdunismeinsainisennansiunes

v = ¥ aa v = s

dnfnudeisduliFaaula udvud lassweUssamiisnwuumesidunseunansdu uas
FunoIANNMOTWNYTY TIFUNTAREDNANENYULAEITINTIANY taauads wazn1s
ARl aNANANYMEUUFIUANFUTUS @enioa) len1UseansnImueauuuinaewnieisnig
n3vdeuluIdudiu lWisuWgUAIAINLgNABY A1AALLILE ANAUTERN ANAINANNA LA
ﬁ']m%mmmmﬂ?iauﬁmyjifﬂ nan15IdenUIn Jadediaglunmsneinsalnsesnnanefuaes
tinfinwil 5 anudnua ldun (1) sensSouedsasan (2) namiFouadsaraunguivilunne
(3) namsFeulRdvavaundaivuenany (4) MIjBurienunsAne uay (5) aanunmiindn

(ranadwinng) wuuiaedlunisnensalinseennasduestinAnunilaanugnaesgeiangn

Y

ad

aswnedtlanneUsramifieuuuumesdunseunaneduiniunisdndenaud nuaee 35T
wilea lngilArrnugnaswmaeainuiuAmisiimesiunsasiawuudnaes Wiy 90.26% Lile
dvudtaeslUldimussuuduwuunsmensainisesnnanduresinAnwilusuuuuiuuey

Wity uavUszidluszuunng inveaeusigIsmsiuundesin wul Aadevesniiuiianela

soszuulunmsmeglusesusnniign (X=4.61, SD=0.52)



4447

ABSTRACT
TITLE : IMPROVED UNIVERSITY STUDENT DROPOUT PREDICTION USING
FEATURE SELECTION WITH DATA MINING TECHNIQUES
AUTHOR : ANUWAT PAPHAT
DEGREE : MASTER OF SCIENCE
MAJOR : INFORMATION TECHNOLOGY
ADVISOR : ASST. PROF. WONGKOT SRIURAI, Ph.D.
CO-ADVISOR  : ASST. PROF. NADH DITCHAROEN, Ph.D.
KEYWORDS : STUDENT DROPOUT, PREDICTION, FEATURE SELECTION,
DATA MINING

This research aims to develop a method and system prototype for predicting
university student dropouts by selecting characteristics in combination with data mining
techniques and to study the efficiency of the developed system. The data used in the
research was gathered from the Office of Student Registrar and Evaluation, Division of
Educational Services, Ubon Ratchathani University, and consisted of 1,029 items. Data
analysis was performed using the cryptographic (CRISP-DM) method. After the data
preparation process, 822 records remained to create the model, classified into 14
attributes. Then the model for predicting student dropout were developed using the
Naive Bayes, a multilayer perceptron neural network, and support vector machine
methods together with trait selection by gain ratio, chi-square, and correlation-based
trait selection (CFS). The efficiency of the model was determined using a ten-segment
cross-validation method to compare accuracy, precision, recall, f-measure, and mean
absolute error. The results showed that the key factors for predicting student dropout
are as follows: (1) cumulative grade point average (2) cumulative grade point average
in the student’s faculty (3) cumulative grade point average for subjects outside of the
student’s faculty, (4) loans or scholarships, and (5) student graduation status (target

class).
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TITLE : ELECTRONICS PROPERTIES OF LITHIUM-BASE BATTERY DOPED WITH
TRANSITION METAL LiMNnO,, LiCoO, AND Sc, V, Tc

AUTHOR : NONTAWAT CHAIYAOCHA

DEGREE : MASTER OF SCIENCE

MAJOR . PHYSICS

ADVISOR : ASSOC. PROF. WORASAK SUKKABOT, Ph.D.

KEYWORDS : LITHIUM BATTERY, DOPING MATERIAL, DENSITY FUNCTIONAL
THEORY

Rechargeable lithium-ion batteries have been used extensively in numerous
applications such as mobile phones, computers, digital cameras, electric and hybrid
vehicles. This research seeks to improve the efficiency of LiCoO2 and LiMnO2 cathodes
when doped with transition metals (scandium, vanadium, and technetium) by
employing Density Functional Theory. The lattice parameters, volumes, band gaps,
band structures, density of states, and generation energies were used to analyze the
systems studied.

From the calculations, the lattice parameters and volumes of LiCoO2 and LiMnO2
material increased when doped with transition metals. Vanadium doping stabilizes the
structures of LiCoO2 and LiIMnO2 since it has the lowest generating energy. The lowest
band gap of 0.396 eV was detected in technetium-doped LiCoO2 structures. Scandium-
doped LiMnO2 had the lowest band gap of 0.204 eV. The narrowing of the band gap is

due to the presence of the d-orbital in the lower edge of the conductive band.
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TITLE : ALTERNATIVE FOR DEVELOPING SUSTAINABLE TRANSPORT TO
ACHIEVE GREEN UNIVERSITY: A CASE STUDY OF UBON RATCHATHANI
UNIVERSITY
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ADVISOR : TASSANEE JIAPHASUANAN, Ph.D.

CO- ADVISOR  : ASST. PROF. NATAPOL THONGPLEW, Ph.D.

KEYWORDS : SUSTAINABLE TRANSPORT, GREEN UNIVERSITY, GREENHOUES GAS,

MARGINAL ABATEMENT COST

This research is a survey of travel behavior and an assessment of greenhouse gas
emissions (GHG) due to student and staff commutes as a strategy for developing Ubon
Ratchathani University into a green university. The survey of guidelines for sustainable
transport alternatives were based on three scenarios: 1) A “business as usual” scenario
(a BAU scenario) 2) an electric vehicle scenario (an EV scenario) and 3) a non-motorized
transport scenario (an NMT scenario). It assessed the GHG emissions generated by travel
in 2020, forecasting the amount for the next 10 years of greenhouse gas emissions and
analyzing the marginal abatement cost (MAC) of those scenarios. The results of the
study from a sample of 400 people found that most of the students and staff
commuted by motorcycle, (82.0%), and by car (14.0%), with the mean distance
occurring at 2.97 km/person/day with an average passenger vehicle occupancy rate of
1.19 people. The study of guidelines for sustainable transport development found that
most of the students and staff were interested in the EV scenario (55.00%), followed
by the NMT scenario (23.80%). It was also found that the total GHG emissions in 2020
were 1,028.07 tCO,eqg/year, and the incidence per person was 0.06 tCO,eqg/person/year,
along with the results of GHG emissions by 2030. Upon analysis, the student and staff
preference for sustainable transportation modes of GHG emissions by 2030 for the EV

scenario and MNT scenarios for GHG emissions were found to be less than the BAU
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scenario, at 648.78 and 271.73 tCO,eq respectively. In addition, the study also found
that the MAC of the EV scenario is 2,169.19 baht/tCO,eq and can reduce greenhouse
gas emissions by 6,037.73 tCO,eq/10 years, and in the NMT scenario, it is 23,158.43
baht/tCO,eq, reducing the amount of GHG emissions to 2520.97 tCO,eq/10 years. From
the results of the study, it can be concluded that appropriate, sustainable alternative
transportation development at Ubon Ratchathani University is found with the provision
of electric public buses because this alternative minimizes the GHG emissions at a lower

cost compared to the development of footpaths and bicycle lanes.
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DEGREE : MASTER OF SCIENCE
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The purpose of this research is to study the use of commercially available
inexpensive cotton buds instead of using an expensive cotton swab for collecting
evidence from buccal epithelial cells DNA samples by preserving an appropriate
amount of DNA directly for PCR. DNA extraction with a sodium hydroxide solution was
used instead of using a commercial extraction kit. Direct studies of PCR were undertaken
to reduce the processes required for analysis, along with studying the effect of DNA
profiles when reducing the quantity of PCR reagents. The results of the research indicate
that a collection of buccal epithelial cells with just one round of the cotton bud is
sufficient providing a suitable amount of DNA for further enrichment. DNA by PCR was
employed without the need for DNA dilution as per normal operation procedures. DNA
extraction with sodium hydroxide solution at room temperature was also employed.
This replaces DNA extraction with a relatively inexpensive commercial extraction Kkit,
simplifying the process of DNA extraction and quantification. In addition, when the
extracted DNA was put through the PCR process, it gave complete DNA results, reducing
the amount of solution used to 1/4 of the amount recommended by the manufacturer,
while still capable of yielding results comparable to DNA extracted by common
methods. This provides an option for laboratories with limited budgets, equipment and

chemicals.
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EXPLANATION, INQUIRY EXPERIMENTS

The purpose of this research was to establish and implement scientific explanation
criteria for the concept of force and motion based on McNeill and Krajcik’s framework,
after students’ inquiry-based learning and their explanation of the claim-evidence-
reasoning (CER) approach through force and motion experiments. Fifty-two samples
were purposively chosen among grade 11 students studying Physical Science (Physics)
during the first semester of the academic year 2020. The research instruments involved
3 lesson plans, an exploratory experiment, and a 4 question scientific explanation
assessment form: (1) the vertical motion of an object under the gravitational pull of
the earth, (2) the relationship among force, mass, and acceleration, (3) determination
of the magnitude and direction of the resultant force of two forces, and (4) arc motion
under Earth's gravity. The results showed that the analytical criteria for creating scientific
explanations from the expert group process are effective, easy to implement and use.
When this scientific explanation-building analysis was applied to the student sample,
the students achieved scores of 66.73%, 39.42%, and 55.58%, for claims, evidence, and

reasoning respectively.
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ABSTRACT
TITLE : ENHANCING GRADE 11 STUDENT’S PROBLEM-SOLVING SKILLS BY
STEM EDUCATION IN PERIODIC TABLE
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DEGREE : MASTER OF SCIENCE
MAJOR : SCIENCE EDUCATION
CHAIR : ASST. PROF. KARNTARAT WUTTISELA, Ph.D.
KEYWORDS : PERIODIC TABLE, LEARNING ACHIEVEMENT, STEM EDUCATION,

PROBLEM-SOLVING SKILLS

The purpose of this research was to develop students’ problem-solving skills and
to compare learning achievement by using STEM Education regarding the periodic table.
The participants were 30 students, purposively selected from a population of grade-11
students. The research model involved a one-group pretest and posttest. The tools
used in the research were STEM Education techniques concerned with periodic table
problem-solving ability and a learning achievement test. The results revealed that the
posttest score for students’ problem-solving skills and the academic achievement of
students with STEM learning management after learning were significantly higher than

before at a p-value of 0.05.
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ABSTRACT

TITLE : DEVELOPING GRADE 11 STUDENTS’ LEARNING ACHIEVEMENT IN
TOPIC OF RESPIRATORY SYSTEM USING A SCIENCE INQUIRY-BASED
HANDS-ON ACTIVITY

AUTHOR : SARUNYA SRINET

DEGREE : MASTER OF SCIENCE

MAJOR : SCIENCE EDUCATION

ADVISOR : ASST. PROF. SUPAPORN PORNTRI, Ph.D.

KEYWORDS : LEARNING ACHIEVEMENT, SCIENCE INQUIRY-BASED HANDS-ON

ACTIVITY, RESPIRATORY SYSTEM

The objectives of this research were to 1) study the efficiency of the process (E1),
the efficiency of the outcomes (E2) and the effectiveness (E.I.) of science-based hands-
on learning activities concerning the respiratory system based upon 75/75 and 0.5
standard criterion, respectively, 2) to compare pre- and post-learning achievement, and
3) analyze the learning progress of the sample group of randomly selected 35 11
grade students at the Yasothon Phitthayakhom School during the second semester of
academic year 2020. This research is preliminary and experimental, using pre- and post-
tests. Research instruments were comprised of a 6 lesson plan that employed a science
inquiry-based hands-on activity on the topic of the respiratory system and an
achievement test comprised of 35 items in 4 multiple-choice tests. The results showed
that the process and outcome efficiency (Ei/E,), and effectiveness (E.l) of the lesson
plan were 82.0/80.5 (equal to the standard criterion 75/75) and 0.7 (higher than the
standard criterion, 0.5), respectively. The post-learning achievement was statistically
significantly higher than the pre-learning achievement (p<0.05), and the students’
learning progression was at a high level. The research demonstrated that the lesson
plan for Mammalian lung structure employing a dissected pig’s lung and playing jigsaw
games had the highest values E;/E, (84.8/85.7) and the highest <g>. Therefore these

activities are recommended for application in the classroom.
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ABSTRACT

TITLE : THE DEVELOPMENT OF GRADE 11 STUDENTS' LEARNING
ACHIEVEMENT ON REPRODUCTION OF FLOWERING PLANT BY USING
AUGMENTED REALITY TECHNOLOGY AND 5E INQUIRY LEARNING

AUTHOR : SASITORN KUKAEW

DEGREE : MASTER OF SCIENCE

MAJOR : SCIENCE EDUCATION
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TECHNOLOGY, 5E INQUIRY LEARNING, LEARNING ACHIEVEMENT,
LEARNING PROGRESS

This research sought to (1) compare pre- and post-learning achievement,
(2) analyze student learning progression, and (3) study the efficiency (E1/E2) and
effectiveness index (E.Il.) of 5E inquiry integrated with augmented reality technology
based on a quasi-experimental research design. The research methodology consisted
of developing learning activities and achievement tests, applied to a sample group of
35 11" grade students in the first semester of the 2020 academic year, obtained by
random cluster sampling. Data were collected from worksheets and a pre- and post-
achievement test comprised of 30 questions with four-choices. This activity involved
10 periods of learning comprised of 5 steps: engagement, exploration, explanation,
elaboration, and evaluation. The results showed that the students improved their
achievement from a low level (18.67%) on the pre-test to an excellent level for the
post-test (83.52%), a statistically significant increase (p < .05). This increase reflected
that 80.00% of students' learning progress (<g> = 0.80) was categorized as “high gain”.
In addition, the efficiency and effectiveness index of this activity were 87.78/83.52 and
0.79, respectively.
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ABSTRACT

TITLE : DEVELOPING GRADE-9 STUDENTS’ LEARNING ACHIEVEMENT IN THE
TOPIC OF GENETIC INHERITANCE USING 5E INQUIRY-BASED HANDS-
ON ACTIVITY
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ADVISOR : ASST. PROF. SUPAPORN PORNTRI, Ph.D.

KEYWORDS : LEARNING ACHIEVEMENT, 5E INQUIRY-BASED HANDS-ON ACTIVITY,

GENETIC INHERITANCE

This research sought to 1) investigate the efficiency (E./E,) and the effectiveness
(E1) of a 5E inquiry-based hands-on learning activity on the topic of genetic inheritance
based upon 80/80 and 0.5 standard criterion, respectively, 2) compare pre- and post-
learning achievement, and 3) analyze the learning progress of the sample group of 29
9™-grade student studying in at the Yasothon Phitthayakhom School in the second
semester of academic year 2020, selected by random cluster sampling. This research
is preliminary and experimental, using one-group pre- and post-tests. The research
instruments were comprised of a 10-hour lesson plan that employed a 5E inquiry-based
hands- on learning activity on the topic of genetic inheritance. It included an
achievement test comprised of 30 questions with 4 choices each, for which the indices
of Item-Objective Congruence (I0C) were 1.0, the difficulty indices (p) were 0.40-0.80,
and the discrimination indices (r) were 0.33-0.80 with a reliability of 0.94. The results
showed that the efficiency (Ei/E,) and effectiveness (E.l.) of the lesson plan were
86.14/85.86 (higher than the standard criterion of 80/80) and 0.7897 (higher than the
standard criterion 0.5), respectively. The post-learning achievement was statistically
significantly higher than the pre-leaming achievement (p<0.05), and the students’
learning progression was at a high level. The findings indicate that the 5E inquiry-based
hands-on learning activity is effective and efficient at a standardized level. Therefore,

it should be further expanded and applied to other content.
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ABSTRACT
TITLE : THE STUDY OF MENTAL MODEL THROUGH DRAWING ABOUT SOLAR
SYSTEM FOR GRADE 4 STUDENTS
AUTHOR : SUWANNEE LOMKLANG
DEGREE : MASTER OF SCIENCE
MAJOR : SCIENCE EDUCATION
ADVISOR : ASST. PROF. SURA WUTTIPROM, Ph.D.
KEYWORDS : MENTAL MODEL, DRAWING, SOLAR SYSTEM, GAME CARD,

AUGMENTED REALITY

A mental model is a reflection of students’ implicit knowledge. Mental modeling
is thus a useful tool for analyzing learner comprehension. The goal of this study was to
examine students' mental models of the solar system, also known as “visual models”.
This involved an inquiry-based learning strategy integrating diverse media, such as game
cards and augmented reality 3D pop-up books, analyzed before and after the study.
The sample consisted of 23 fourth-graders in the second semester of the 2020 school
year. The tools used to collect information included a mental model in which students
sketch a picture of the solar system along with a semi-structured interview. The
assessment checklist checks their understanding of solar system simulation concepts.
The research results divided students' understanding of the solar system into two
groups: those with correct ideas and those with misconceptions such as that some
students think that the Earth is the center of the solar system that comets and moons
are planets, et al. Students acquire correct conceptions of the solar system after
learning management. Therefore, an inquiry-based learning approach combined with

multiple media is an effective teaching method.
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ABSTRACT
TITLE : THE DEVELOPMENT OF LEARNING ACHIEVEMENT OF GRADE 9
STUDENTS BY USING INQUIRY CYCLES (5E) IN GENETIC INHERITANCE
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KEYWORDS : GENETIC INHERITANCE, 5E INQUIRY LEARNING, LEARNING

ACHIEVEMENT

The objectives of this research were to 1) study the efficiency and effectiveness
index of an inquiry-cycles-based 5-step (5E) lesson plan on genetic inheritance, 2)
compare the student learning achievement before and after learning, and 3) study the
students’ average normalized gain (<g>). The sample consisted of 39 9th-grade
students in the second semester of 2562 at the Chatturatwittayakarn School, obtained
by random cluster sampling. The research instruments included 5 lesson plans and an
achievement test with 40 multiple-choice questions (4 choices per question). The
process consisted of a pre-test examination, learning management using the lesson
plans that were developed, and a post-test examination. The research found that the
efficiency (E1/E2) of the 5-step inquiry-cycles-based (5E) learning management was
84.82/82.24 and the effectiveness index was 72.36 respectively. The students improved
their learning achievement from a low level of 35.77% (pre-test) to an excellent level
of 82.24% (post-test) at a statistically significant level of .05. The average normalized

gain (<g>) was 0.7236, categorized as a high level of progress.
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An experiment is a scientific procedure used to discover knowledge, test
hypotheses, or study phenomena. Light wave refraction experiments need to use
materials that can clearly demonstrate the phenomenon to prevent students from
misunderstanding the concept. Researchers therefore created a simple model of light
wave refraction with rubber bands. The goal of this study is to improve students'
conceptual understanding of light wave refraction before and after teaching via inquiry-
based learning through a simple model of light wave refraction. 36 grade 11 students
in the second semester of the academic year 2020 served as the purposive sample.
The research tools included two inquiry-based lesson plans, a simple model of light
wave refraction, and a light wave refraction conceptual test. The t-test statistic and
Hake's method for learning gain were used to analyze the data. The result indicated
that the students’ post-test on the refraction of light waves conceptual were
significantly higher than their pre-test at .05. Hake's method for learning gain value was
at a high level of 0.71. It was also discovered that after studying, students provided
more accurate reasoning. An inquiry-based learning approach combined with a simple
model of light wave refraction has been shown to effectively improve understanding

of the concept of light wave refraction.
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This thesis focuses on the development of electrochemical sensors using
nanomaterials for the determination of carbamate pesticides which can be divided into
three parts. The first part is the development of an electrochemical sensor that
measures phenobucarb content by using screen-printed carbon electrode modified
with graphene nanoribbons - ionic liquid - cobalt phthalocyanine (GNRs-IL-CoPc/SPCE)
nanocomposite and coupled with a flow injection analysis. The results showed that
the nanocomposite-enhanced electrodes were responsive to phenobucarb with the
highest sensitivity compared to unmodified electrodes due to GNRs and IL being good
electrical conductors and CoPc is an excellent electrochemical catalyst. Under optimal
conditions, the proposed electrochemical sensor was found to provide a linear range
of measurements for phenobucarb at concentrations from 0.025 to 110 ym. The
minimum detecting capacity and the minimum detection capability is 0.009 and 0.025
MM, respectively. The second part of the work is the development of disposable
electrochemical sensors for the individual and composite determination of carbamate
pesticides (carbaryl (CBR), fenobucarb (FNB), and carbosulfan (CBS)). The surface of the
screen- printed carbon electrodes was modified with a mixture of graphene
nanoplatelets (GNPs) and manganese dioxide (MnO,) nanoparticles. The results showed
that the modified electrode was able to catalyze the highest electrocatalytic activity
to carbamate pesticide due to the graphene nanoplatelets’ high electrical conductivity

and nano MnQO, can catalyze the electrocatalytic activity of carbamate pesticides. The
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developed sensors provide a linear range for the determination of CBR, FNB, and CBS
at concentration ranges of 1-40 UM, 5-150 UM and 50-600 UM with a low detection
limit of 0.30 MM, 1.30 MM, and 14.90 UM, respectively. In addition, functional
evaluations of disposable sensors for the simultaneous detection of CBR, FNB, and CBS
exhibited a linear range of 1-30 uM, 5-80 pM, and 50-400 pM, with the limit of
detection at 0.30, 1.40, and 15.15 uM, respectively. The final part of the work was the
development of a paper-based electrochemical measuring device (ePAD) for the
simultaneous separation and measurement of carbofuran and carbaryl pesticides. The
separation of the two carbamate compounds on this device was based on the
differences in the movement of the substance on the chromatographic paper during
the moving phase flow. The isolated pesticides were electrochemically measured using
amperometry techniques. The proposed device provides a linear range for the
simultaneous determination of carbofurans and carbaryls from 0.1-2.0 and 0.5-7.5 mg/L.
The lowest detection rates were 0.06 and 0.40 mg/l, respectively.

From all of the above, the proposed sensors could be applied to the
measurement of pesticides in real examples: agricultural products (such as Chinese
cabbage, cucumbers and rice) and environmental samples (water in the cultivation
areas and rivers). The results were satisfactory and consistent with those obtained from
the standard method (High-Performance Liquid Chromatrography). In addition, the
proposed sensors are easy to use, affordable, disposable, portable, and are a promising

tool for quantifying pesticides from field samples.
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This thesis presents the development of AgsPO4/Ag nanocomposite, a fabrication
of microfluidic paper-based devices for use as immunogenic labels and catalytical
colorimetry, respectively. The AgsPO,/Ag nanocomposite synthesized via a one-step
chemical bath method could instantly oxidize the chromogenic substrate ABTS for
color development under acidic conditions without the requirement of H,0,. The
AgzPO4/Ag nanocomposite exhibited high affinity with color substrates (2,2"-azino-bis (3-
ethylbenzothiazoline-6-sulfonic acid)-diammonium salt; ABTS) with the Michaelis—
Menten constant (Ky,) of 0.44 mM in a test for their peroxidase-like activity.

For the immunogenic label application, a novel approach for competitive paper-
based colorimetric immunoassay (PCl) using the AgsPO,/Ag¢ nanocomposite as label was
developed for the sensitive and specific determination of SAL in the flesh of swine and
urine. The fabrication process of the PCl was simple and cost-effective. In particular,
the novel PCl also exhibits simplicity and cost-effectiveness in the fabrication process
through a simple wax screen-printing technique. Under optimal conditions, the
competitive PCl exhibited a linear measurement range of 0.025-1.00 pg L,

The approach developed offers advantages over the conventional ELISA for the
purpose of routine use since it requires a shorter incubation time (<1 h), significantly

small volumes of reagents and samples (<100 pL each), and an inexpensive consumer-
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grade digital camera coupled with a simple gray-scale transformation of the RGB color
image for the purpose of quantifying the detection.

For the catalytical colorimetry application, it describes a paper-based test kit for
selective and sensitive determination of cyanide in food samples by using an Ag;PO,4/Ag
nanocomposite. During the detection step, cyanide in the sample was converted into
gaseous hydrogen cyanide (HCN) using sulfuric acid. The HCN species then reacted with
the generated Ag" species via coordinate covalent bonding to form silver cyanide
complex ions [Ag (CN,)I" on the detection zone. The amount of Ag* species used for
oxidizing ABTS subsequently decreased and so did the color intensity on the paper-
based test kit. Specifically, the color intensity decreased with increasing cyanide
concentrations in the range of 2.50 to 20.0 mg L™*. Moreover, the limit of detection
(LOD) and limit of quantification (LOQ) were 0.48 mg L' and 1.59 mg L™}, respectively.
The test kit developed showed relatively high selectivity towards cyanide and high
tolerance towards other cations and anions present in real samples. When applied to
real samples, including fruit juices and food products, the performance of the rapid
and low-cost test kit was thoroughly validated by a conventional precipitation titration

method.
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This thesis focuses on the development of a new chemical sensor based on
electrochemical measurements for the analysis of important biomarkers for medical
diagnostic applications, which can be divided into 3 main parts. The first part focuses
on the development of a paper-based 3D electrochemical probe (3D-ePAD) with
screen-printed graphite electrodes for the determination of ascorbic acid (AA),
dopamine (DA), and uric acid (UA) in pharmaceutical and urine samples. The device
was fabricated by alkyl ketene dimer (AKD)-inkjet printing to form a circular hydrophobic
zone on filter paper for the application of aqueous samples coupled with screen-
printed electrodes on the paper. The electrochemical detection performed consists of
three electrodes of graphite modified Fe;O,@Au-Cys/PANI nanocomposites. The three
Fe;04@Au-Cys/PANI/GFE electrodes screen-printed on the layout paper served as the
working electrode, reference electrode, and counter electrode, respectively. Under
optimum conditions, the fabricated device gave a linearity range of 20-700 pM for AA,
and 20-1,000 uM for DA and UA. The detection limits were 3.20, 2.19, and 1.80 uM for
AA, DA and UA, respectively. Additionally, the fabricated paper-based 3D
electrochemical device has the following advantages: it is easy-to-use, inexpensive, and
is a portable alternative for point of care monitoring. The second part focuses on the

development of a novel amperometric flow-injection analysis (AMP-FIA) for
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determination of creatinine (Cre) based on a sensor consisting of copper oxide
nanoparticles coated with a molecularly-imprinted polymer (CuUO@MIP). The CuO@MIP
was synthesized using CuO as the supporting core, Cre as the template, methacrylic
acid (MAA) as functional monomer, N, N-(1,2-dihydroxyethylene)bis(acrylamide) (DHEBA)
as cross-linker, and 2,2-azobis (2-methylpropionitrile) (AIBN) as initiates the
polymerization process. CuUO@MIP was then decorated on carbon-paste electrodes to
obtain the CuO@MIP/CPE. The AMP-FIA system was used to quantitatively determine
Cre at the CuO@MIP/CPE sensor, in a 0.1 M phosphate buffer (pH 8.0) carrier. The
imprinted sensor exhibits excellent performance for Cre oxidation at an applied

potential of +0.35V and a flow rate of 0.6 mL min. The sensor exhibits a linear dynamic
range for Cre detection from 0.5 to 200 UM (r* = 0.995) with a minimum detection of

0.083 UM (S/N = 3). The developed sensor was successfully applied for Cre
determination in urine samples with accuracy and precision. The final part is the
development of a novel dual-imprinted amperometric sensor for simultaneous
determination of Cre and 8-hydroxy-2"-deoxyguanosine or 8-OHdG in human urine and
serum. The determination used multiple-pulse amperometric detection coupled with
flow injection analysis (MPA-FIA). For Cre sensing, CUO@MIP was applied. For 8-OHdG
sensing, platinum nanoparticles embedded on reduced graphene oxide and then
coated with guanosine poly-dopamine MIP to obtain PtNPs-rGO@MIP were applied.
A dual MIP sensor (CuO@MIP and PtNPs-rGO@MIP/CPE) was then formed by CPE
modified with both nanocomposites. A dual-potential waveform as a function of time,
with Eger; at +0.4 V/150 ms to determine Cre selectively and E.at +0.6 V/250 ms for
simultaneous analysis of both (Cre and 8-OHdG) compounds. Subtraction of a +0.6 V
signal and +0.4 V signal using the respective correction factor, allows the developed
sensor to perform quantitative analysis of 8-OHdG without Cre interference. The dual-
imprinted sensor has a linear range of 0.5-150 UM for Cre and 0.005-50 UM for 8-OHdG,
with limits of detection at the nano-molar level. The proposed method has been
successfully applied in the simultaneous and accurate quantitative determination of

Cre and 8-OHdG in urine and serum samples.



4484
UNANED

d‘ U U ! aaa a o = o U dl
PIIN : ﬂ’]i‘Ui‘U‘U?\‘iWﬂLﬁ\‘iﬂ{]ﬂiiﬂLL‘Wﬁ‘Vl‘L!?LIGUU’]QUWIULLQBNEWEHﬁWﬁiUﬂ’ﬁL‘UaEJ‘L!

o

arsusznauesuswlundndusifiyaaiinlneendenisfinwmnmgug

Akl : gium1 Buana
Bouseya : Uy ufUaudin
4197391 G

el = ¢ aa = a ¢
919156003 ANERsINTE A9 ASNS Fegvsae
AEAeY - asuaulaeenlys, wnwy, wwanidy, lelasdwdy, lelswelsiwdu, ngul

AYUARUNLLUY

(%
a Ya v

Tuaddedl §ideladnwnisasuarsuszneuasusuluasnlindyaniiuuudaisg

Y
)=

Ufiseumadituvunnunlusasdigngulaglinguiileidunnmmuuiy nalnfiseridnuni
aasufjisen laun 1) nalnujizenlalasiuduveufianisuoulneanladuusisaufiizen
unadituiidovuluseululadunludn (PLBNNSs) wag 2) nalnufienleluwelseduveus
nuuuARsIUGATeuNantN-1191led (Pt-FAU) dmsuujiseiusn esnauwnarituiianiy
iafesileaguusiumisiesiseslusou (PH-BY) anmsAnwinalanisiisuiiselelnsiu
Furesufaniveulavonlediu anwnsafakiuanunalnde () nalnnisgadusaa (i) naln
nsuansavadlalasiau wae (i) nalnnisuandvedlalasiaunumenislalasiudureuiia
asusulasenled nalnnisgeduinmieutumaunniveslelnsiaudunalniidfigaanniis
anunalnfiauean nmsdunuiiddyueanuiiae Tuanansueulavenlaslutuneunisunnd
voslelasiuiunumiiddgsonisudansaesfinuudussuffisen PLBY uenainil 1wy
UFFselelnsdiutureauiamsuaulaeenlefiuarsinanaivendianmduduimunsns
Faduduneunsuaniivedlelasiau Samdmumsnssfusihiu 0.63 ev wenuiloaini
LUUF1a89M 9 microkinetic Buguinalnfiinsuansiinarsansuendiamiu faruduly
Tgunnninalnfiferiuanssnansediun fedundsnuauaioswagnisaaumans 7
gyl 350 ssmiAaIu uazfimnufuinAy 5 U3 nansiualdlideyafiddrydiniy
NSUIANSIUGATEN PE-BY wavenariguuziituniseanuuludannassvasmseuisen
Pt-BV Tmaldnsuufisenlalasiutuvaufiansveulnoenlen waznisuuasineseunsean

'
1 a

T dundndnindyaniule



4485

o

dwsuufiselelswelsiwduresenay lnevnluuds Waleddlelad (HY) Wudass
Ufisenadmsunisunndivedlalasmsuau anuutaulalunismaiseufisendeduas u
nainuiseleluwelswtuvenanisy Tnelifinaisudndusfifaainnisuandaunniuly

va v

dmiuluaidell Pelafnwinsiivesaouwnaditu (P aslu HY Wiawiunsisesufisen

Y

o

wuuaAilidudmunsasusauliiduanslelasamsvounuuis Ujaselelawelstu
vuisunafitunaleddlelad (PHHY) denifiaduansudniarivanuazasuansiueises
Ao 2-LufainuLny (2MP) uag 3-lufiaimuimy (3MP) aud iy Liteidrlanavesezne
wnafiduuudleladdmsuugisenleluwelsedu §Ideliminisfnwinalnnisinujisele
lowelsiwtuvenanauuasndndue 2MP waz 3MP Taglduuudians HY aua 30T waz
14 B3LYP-D3 (HuilsAduusalunisdiuia 91nn15AUIRNUIINISIAA 2MP Laz 3MP
aunsauinrunaln Al (C3—C4 bond activation) uag B2 (C2—C3 bond activation) lngd
n¥sunsnsduluiuimunsngiiiu 0.97 uag 1.20 ev muddiu dsaenndosiudoya
A1snAaes wenwiieani n1silegveteznay Pt ul HY é’qﬁwmmﬁwﬁ’@ﬁm%’u%umu Cc-C
bond activation Lag C-C bond formation UuguseURATe PLHY gavied wiaunsold
F3URRTeN PEHY dmsuiiuusyaniamuesufalingdenlilasusuussaoanusiily
sudsravsnmnsluisalfisouazmaidenifondnsausilaonisiasudaruluuasldnse

Wulelewesuuvanslegia



486

ABSTRACT

TITLE : THE MODIFICATION OF PT-BASED NANOSTRUCTURED AND
NANOPOROUS CATALYSTS FOR CARBON COMPOUNDS CONVERSION
INTO VALUE-ADDED PRODUCTS USING THEORETICAL STUDY

AUTHOR : YUWANDA INJONGKOL

DEGREE : DOCTOR OF PHILOSOPHY

MAJOR : CHEMISTRY

ADVISOR : PROF. SIRIPORN JUNGSUTTIWONG, Ph.D.

KEYWORDS : CARBONDIOXIDE, HEXANE, PLATINUM, HYDROGENATION,

ISOMERIZATION, DENSITY FUNCTIONAL THEORY

Researcher studied the conversion of carbon compounds into value-added
chemicals by Pt-based nano-structured and nanoporous catalysts employing Density
Functional Theory (DFT). There were two reaction mechanisms studied: 1.) CO,
hydrogenation on a platinum catalyst doped on boron nitrite nanosheets (Pt-BNNSs)
and 2.) n-hexane isomerization on Pt-FAU zeolites. For the CO, hydrogenation reaction,
Pt adatoms can be effectively stabilized at boron vacancy sites (Pt-BV). Our investigation
demonstrated that the reaction mechanisms of CO, hydrogenation over Pt-BV can be
found in three possible reaction pathways: (i) co-adsorption, (i) H, dissociation, and (i)
H, dissociation followed by CO, hydrogenation pathways. Co-adsorption together with
H, dissociation provides the most favorable pathway among these three proposed
mechanisms. The important finding of our study is that the presence of CO, at the stage
of hydrogen dissociation plays an important role in producing formic acid (FA) on the
Pt-BV catalyst. In addition, we found that the hydrogenation of CO, via carboxylate
(COOH) has a rate-determined step of 0.63 eV in the process of hydrogen dissociation.
Furthermore, the microkinetic modelling suggests that the COOH route is found to be
more energetically and kinetically feasible over the formate route (HCOO) at a reaction
temperature of 350 K at a pressure of 5 bar. The results of our calculations provide

important information for developing Pt-BV catalysts and may guide the experimental



4487

design of novel Pt-BV catalysts for CO, hydrogenation and the conversion of greenhouse
gases into value-added products.

HY zeolites have typically proven to be active hydrocarbon-cracking catalysts for
n-hexane isomerization. The challenge has been to find an effective catalyst that favors
the isomerization of n-alkanes without excessive cracking of product substances. In this
work, adding Pt atoms to HY zeolite provided an enhanced multifunctional catalyst for
converting n-alkanes to branched hydrocarbons. The isomerization reaction on Pt-HY
selectively produces primary and secondary products i.e. 2-methylpentane (2MP) and
3-methylpentane (3MP) respectively, on high cracking products including C1, C2, C3, C4,
and C5. To understand the effect of Pt on zeolite for the isomerization of the n-hexane
process, we investigated the reaction mechanism of n-hexane isomerization to 2MP
and 3MP by using a cluster of 30T HY zeolite modeled by B3LYP+3D calculations.
Calculations found that the 2MP and 3MP can occur via route Al (C3—C4 bond
activation) and B2 (C2—C3 bond activation), with activation energies for rate-
determining steps of 0.97 and 1.20 eV, respectively, consistent with the experimental
data. Furthermore, the presence of Pt on HY zeolite plays an important role in C—C
bond formation and C-C bond activation on the Pt-HY catalyst. Finally, the Pt-HY
zeolite can be used to enhance petroleum efficiency by improving the octane number
in both catalytic performance and product selection by isomerizing straight chain

alkanes to its branched-chain isomers.
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ABSTRACT

TITLE : DEVELOPMENT OF BIODEGRADABLE SEMI-IPN HYDROGELS BASED ON
CASSAVA STARCH-G-POLYACRYLIC ACID/NATURAL RUBBER/POLY
VINYL ALCOHOL AS COATING MATERIAL FOR SLOW RELEASE UREA

FERTILIZER
AUTHOR : WARUNEE TANAN
DEGREE : DOCTOR OF PHILOSOPHY
MAJOR : CHEMISTRY
ADVISOR : ASSOC. PROF. SAYANT SAENGSUWAN, Ph.D.
KEYWORDS : SEMI-IPN HYDROGEL, NATURAL RUBBER, SWELLING MATHEMATICCAL

MODEL, SLOW-RELEASE FERTILIZER

This work presents a new low-cost and eco-friendly semi-interpenetrating polymer
network  (semi-IPN) hydrogels of cassava starch-g-polyacrylic  acid/natural
rubber/polyvinyl alcohol blends (CSt-g-PAA/NR/PVA), which are used as fertilizers
coating material to improve the efficiency of urea fertilizer use. The hydrogel was
synthesized through an aqueous solution polymerization method in the presence of
initiator ammonium persulfate (APS) and N,N’-methylene-bis-acrylamide (MBA) serves
to crosslink these. Factors affecting the swelling capacity, such as CSt, AA, NR, PVA APS
and MBA contents were evaluated and optimized. The swelling indicated that the
sample possessed excellent water absorbency in different environments. It also
exhibited excellent water retention and a lower decreasing rate and was highly sensitive
to salt concentrations, the cation type and the pH solution. The semi-IPN hydrogel
demonstrated effective biodegradation with a rate of 0.626wt%/day. Moreover, the
biodegradable hydrogel wax coated urea (BHWCU) was successfully produced by
coating urea particles with a biodegradable hydrogel as an inner coating and using wax
as an outer coating. After studying the release of the nutrient in the encapsulated urea
fertilizer (BHWCU), the BHWCU/9:1 exhibited exceptional release behavior, compared
to an uncoated product. BHWCU could effectively reduce the N release rate (70.3% of

N was released after 30 days) in soil, and consequently facilitate the growth of chili
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plants. In addition, it was observed that the kinetic release of BHWCU was well followed

the Korsmeyer-Peppas model.
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TITLE : CELLULASE PRODUCTION BY MICROORGANISM ISOLATED FROM
NATURE
AUTHOR : SURIYA TINGTHONG
DEGREE : DOCTOR OF PHILOSOPHY
MAJOR : BIOTECHNOLOGY
ADVISOR : ASST. PROF. JIDAPA SANGSWAN, Ph.D.
KEYWORDS : CELLULASE, RICE STRAW, ACTINOMYCES

Rice straw is an agricultural waste product that can be used as a cheap alternative
feedstock for the microbial production of endoglucanase (CMCase). Therefore, the goal
of this study was to search for potential microorganisms to produce endoglucanase
from rice straw. From compost samples, 40 bacterial colonies were isolated on
carboxymethylcellulose (CMC) agar. Among them, 16 isolates showed a hydrolysis zone
on a CMC agar plate with hydrolysis (HC) values ranging from 1.15+0.02 to 4.40+0.52.
Based on hydrolysis zone diameter and the HC value, isolates CP1, CP2 and CP3 were
tested for endoglucanase production in CMC broth. Based on optimal endoglucanase
production and stability, the CP1 isolate was selected for further study. The optimal
pH, initial spore amounts, and temperature for endoglucanase production from isolate
CP1 were 5, 107 spores/mL and 45°C, respectively. When using pretreated rice straw as
a substrate for semi-solid-state fermentation, the highest endoglucanase activity of
0.142 + 0.008 U/mL was obtained in a medium containing pre-treated rice straw of 60
g/L. Crude enzymes were concentrated and then used to determine the protein size.
Protein bands with a molecular weight of 37, 42, and 47 kDa were observed. The
optimum temperature and pH for enzyme working conditions were 50 °C and 5.0,
respectively. In addition, enzyme activity remained constant at 88.14% at 50 °C for 6
hours. The sequence alignment analysis and phylogenetic analysis suggested that the
isolate CP1 was likely to be Streptomyces thermocoprophilus (99% similarity) and

isolates CP2 and CP3 were likely to be S. rubiginosus (99% similarity). The microorganism
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obtained from this study may be not only industrially important but also beneficial for

the environment.
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Learning computer programming is important for students, even more so for those
majoring in computer science. Student’s prior knowledge and programming skills are
diverse. There is a need for a system to help adjust students' skills to achieve their
academic goals. This research, therefore, presents the development of an Intelligent
Tutoring System (ITS). This supports learning management by way of the Flipped
Classroom, integrating Problem-Based Learning (ITS-FCPBL) by using an intelligent
reinforcement tutoring system for learning computer programming and developing
academic achievement and progress, programming skills and to assess students’
satisfaction with ITS-FCPBL. The Intelligent Tutoring System (ITS) was developed in the
form of a web application employing PHP, JavaScript, Bootstrap Framework and MySQL
database. Research instruments consisted of the Intelligent Tutoring System, a learning
achievement test, a programming skill test, and questionnaires. The purposive samples
used in the experiment were 2019 second semester university students studying in
Ubon Ratchathani Province, majoring in computer-related disciplines. 17 third-year
students experimented with the ITS, while 22 first-year students experimented with the
ITS-FCPBL. The data were analyzed by mean, standard deviation, dependent samples
t-test, and normalized gain. The results showed that the ITS prototype had an efficiency
(E1/E2) at 63.83/59.61, which was within the specified criteria of 60/60. The average ITS
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post-learning achievement scores (Mean = 59.61, SD = 12.13) were statistically higher
than before (Mean = 24.45, SD = 12.39), which differed significantly at the .01 level. The
average of the normalized gain for the class was 0.45 which is moderate. Satisfaction
with the ITS for learning computer programming was at a high level (Mean = 3.43, SD =
0.65). The efficiency (E1/E2) of the proto-type ITS-FCPBL was 61.56/60.07, within the
specified criteria of 60/60. The mean scores of academic achievement after learning
through the ITS-FCPBL (mean = 60.07, SD = 14.32) were statistically higher than before
(Mean = 19.61, SD = 12.19), which differed at the statistically significant .01 level. The
students had an average educational progress of 0.49 which was at a moderate level.
The average of the learner’s programming skill tests 70.91%, and the attitude towards
the ITS-FCPBL was at a high level (Mean = 3.47, SD = 0.59). When the results from both
experimental groups were compared using dependent sample t-testing, it was found
that post-learning achievement and learning progress were not statistically different at
the significant .01 level. The results suggested that the proposed system could be
beneficial in developing academic achievement and programming skills, and it is an
option for managing online learning that meets the needs of the Covid-19 pandemic

learning environment.



