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ABSTRACT

In this thesis, poly(vinylidene fluoride) (PVDF)-based polymer composites using metal particles and giant dielectric
particles as fillers have been studied and prepared. The preparation of dielectric materials in this thesis consists of three parts.
The first part is the fabrication of giant dielectric oxide particles. Na13Cai3Biy3CusTisO12 (NCBCTO), Nay2Y12CusTisO12
(NYCTO), and AFeOs (A =La (LFO) and A = Bi (BFO)) were synthesized using a solid—state reaction, chemical combustion,
and simple co—precipitation methods, respectively. Commercial TiO2 nanorod (TNR) was also used as a ceramic filler. In the
second part, metal-ceramic hybrid particles were synthesized using a modified Turkevich method. Au nanoparticles were
decorated on the surfaces of giant dielectric particles, which were synthesized at the first part of the research to form Au—
NYCTO, Au-BFO, Au-LFO, Au—TNRs hybrid particles. In the third part, two—phase NCBCTO/PVDF, NYCTO/PVDF,
BFO/PVDF, LFO/PVDF, and TNRs/PVDF composites as well as three—phase NCBCTO-Ni/PVDF, Au-NYCTO/PVDF,
Au-BFO/PVDEF, Au—LFO/PVDF, Au—TNRs/PVDF nanocomposites were fabricated using a liquid—phase assisted dispersion
and hot—pressing methods.

The morphologies of hybrid particles were revealed using transmission electron microscopy (TEM). It was found that
Au particles were discretely attached to the surfaces of giant dielectric particles. The existence of Au and giant dielectric
phases was confirmed using X-ray diffractometer (XRD) and X-ray photoelectron spectroscopy (XPS). The dielectric
properties of PVDF—polymer composites were investigated in the frequency range of 10°-10° Hz. The dielectric permittivity
of all two—phase composite systems using NCBCTO, NYCTO, BFO, and LFO particles as fillers were in the range of ~10—
100 while the dielectric loss tangent values were less than 0.12 for volume fractions of filler (friner) were 0.1-0.5. The dielectric
permittivity and loss tangent of three—phase percolative composites of NCBCTO-Ni/PVDF increase abruptly when fsijer was
near the percolation threshold, following to the percolation theory. The dielectric permittivity of three—phase composites using
hybrid particles as fillers are obtained to be 10-230, which are higher than a PVDF polymer and two—phase composites.
Moreover, the loss tangent of composites is suppressed ~0.02—0.09. The largely enhanced dielectric permittivity of composites
was attributed to the Maxwell-Wagner—Sillars (MWS) effect, interfacial polarization, and well-dispersion of fillers in the
matrix, which were confirmed using scanning electron microscopy (SEM). In addition, the existence of p-PVDF of
composites, which was confirmed to exist using a Fourier transform infrared spectrometer (FTIR), can have an influence on
the dielectric properties of composites. The observed attaching of Au nanoparticles on the surfaces of giant dielectric oxide
particles inhibits the formation of conduction network in the polymer composites, resulting in low loss tangent and low

conductivity of three—phase composites using hybrid particles as fillers.
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ABSTRACT

In this thesis, the investigations of the dielectric response of the co-doped TiO- ceramics and possible origins of
dielectric properties were studied. Ceramic samples were prepared by solid-state reaction method (SSR) and combustion
process. Phase formation of powders and sintered ceramics are detected using an X-ray diffraction technique. A scanning
electron microscope coupled with an energy dispersive X-ray spectrometry technique was used to characterize the
microstructure and chemical compositions of the sintered ceramics. Impedance spectroscopy technique was used to
characterize the electrical properties of the grains and grain boundaries for explaining the dielectric properties and
electrical response of the sintered ceramics. Furthermore, the density functional theory was used to calculate the ground-
state structure to know the origin of giant dielectric properties in ceramics. The possible cause of the observed giant
dielectric response was discussed. Pure rutile-TiO, phase of powders and sintered ceramics with a dense microstructure
was achieved. All metal ion elements were homogeneously dispersed in the ceramic microstructure. The presence of
oxygen vacancies was confirmed by Raman and X-ray photoelectron spectroscopy techniques. The low-frequency
dielectric permittivity enhanced as co-doping concentration increased. The thermally activated giant-dielectric relaxation
of all ceramics was observed. By removing the outer surface layer, it can be demonstrated that the outer surface layer
had a slight effect on the dielectric properties. Density functional theory calculation showed that, in the energy preferable
configuration, the 2Fe, 2Co atoms are located near the oxygen vacancy, forming a triangle-shaped FeV,Ti, CoV,Ti
defects complex. This defect cluster was far away from the diamond-shaped 2Nb2Ti and 2Ta2Ti defects complex. Except
for the (Zn?*+Nb°") doped TiO, ceramics, the triangle-shaped ZnV,Ti defect complex was nearby the diamond-shaped
2NDb2Ti defect complex. Thus, the electron-pinned defect-dipoles cannot be formed and cannot be used to describe the
origin of the giant dielectric properties. The giant-dielectric relaxation process of all ceramics might be attributed to the
interfacial polarization associated with electron hopping between Ti**/Ti** ions inside the grains, rather than due to the

surface barrier layer capacitor or electron-pinned defect-dipoles effect.
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ABSTRACT

This thesis has studied the improvement of dielectric properties of polymer composites. Poly(vinylidene fluoride)
(PVDF) was used as a polymer matrix. Filler materials were divided into two types: (1) Barium titanate (BaTiO3)
ceramics with micro and nano—sizes that were used as a high-permittivity phase, and (2) Silver (Ag), Ruthenium (IV)
Oxide (RuO.), and Carbon nanotube (CNT) that were used as a conducting phase. PVDE was mixed with these fillers
to fabricate PVDF/BaTiOs/Conducting particles polymer composites. Furthermore, fillers were synthesized to form a
hybrid structure. BaTiOs surfaces were modified with Ag, RuO», and PVDF. The morphologies of fillers were revealed
by Transmission electron microscopy (TEM). It has been shown that Ag, RuO2 and PVDF can be deposited and coated
on the BaTiOzsurface. Moreover, X-ray diffraction (XRD) indicated the phase composition of fillers. It can be confirmed
that the hybrid structure can be formed. Microstructures of polymer composites were displayed by Scanning electron
microscopy (SEM). It demonstrated that fillers homogeneously dispersed throughout the polymer matrix. In addition,
the phase conformation of polymer composites is an important factor. The results of Fourier transform infrared
spectroscopy, FTIR illustrated the existence of f—phase. This polar phase can induce a high dielectric constant (¢') of
polymer composites.

Dielectric studies showed that better dielectric properties could be achieved. €' increased with increasing fraction
of fillers (friners). €’ values of polymer composites were much higher than that of PVDF pure. The increase in &' was
resulted from the interfacial polarization. The dielectric loss (tand) tended to increase with increasing friners. However,
tand remained low values because of the hybrid structure of fillers. Hybrid structure suppressed the conductive pathway
that occurred from the agglomeration of fillers. This leads to low tand and low conductivity of polymer composites. The
results of dielectric properties showed that high ¢ and low tané of PVDF/BaTiOz/Conducting particles polymer
composites can be obtained. Therefore, these polymer composites are novel materials, which can be applied in the

electronic industry.
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ABSTRACT

This research was focused on preparing the titanium carbide (TiC), titanium carbide-carbon composite (TiC-
carbon) and carbon films by the hydrothermal method. The as-prepared films were used as the counter electrodes of dye-
sensitized solar cells (DSSCs) with the thiolate/disulfide electrolyte. The poor efficiencies of 0.38%, 1.42%, and 0.58%
were received from the TiC, TiC-carbon and carbon counter electrodes, respectively. To improve the solar cell
performance, TiC, TiC-carbon, and carbon films were annealed at 450 °C in an Ar atmosphere for 2 hrs. The great
efficiency enhancement was gained from the annealed TiC, annealed TiC-carbon, and annealed carbon electrodes for
3.07%, 3.59%, and 1.81%, respectively.

In addition, we had also prepared the tungsten carbide (WC), tungsten carbide-carbon mixed (WC-carbon) and
carbon electrodes by the hydrothermal method. The poor efficiency of 0.03%, 1.19%, and 0.02% was obtained from the
as-prepared WC, WC-carbon and carbon electrodes, respectively. After film annealing, the efficiency of the annealed
WC, annealed WC-carbon and annealed carbon films were significant improved to 2.61%, 2.72%, and 1.53%,

respectively. After the films are annealed at 450 °C, which it makes to higher performance. This is because the annealing

process increases the film purity and conductivity.
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35115 HPSONS1, 35115 HPSONS2, 1kag35n15 HPSORRRR Imaﬁﬁﬂﬂimaﬁlﬁa%’mmswmi‘dqﬂé’aaLﬁaLﬁmﬁuﬁ"Lumﬂﬁﬁmi

WIS AgNERALALKNARINNITNARBINUITIBNNT HPSONS2, 35115 HPSONST wawdsn1s HPSORRRR @unsafimummeuldfnd

35115 PSO WUUFLAL AUa1eU 1aeisn1s HPSONS2 THaAmay Naan
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ABSTRACT

This research focused tractor scheduling and routing problem with equipment allocation constraint in sugarcane field
preparation. The tractor and plows for land preparation are very expensive. As a result, sugarcane farmers do not have the power
to purchase tractors and plows to manage themselves. Therefore, it has to rely on sugar mills with these resources as the central
agency to allocate to sugarcane farmers according to contract and queue order of sugar mills. However, the number of tractors
and plows accessories are limited and therefore need to be managed efficiently. To meet the needs of sugarcane farmers and be
able to complete them in time for the season, which is an activity that affects the cost of sugarcane and sugar production and also
affects the sugarcane output that will enter the next sugar production process. Therefore, this problem is very important, it is
found that this problem is the flexible flow shop scheduling problem. This research presents model for solving problems. Which
can be formulated in problem form as follows: FFS | S, M;, Grouping, block, 6-stage, Tool, Tw >N R; In small problem
problems, a mathematical model has been developed to find the global optimum, and in larger problems, the meta-heuristics
have been developed four methodologies include the PSO, the HPSONS1, the HPSONS2, and the HPSORRRR. The objective
is to schedule sugarcane cultivation to complete the maximum amount of sugarcane cultivated areas. The results of the
experiment showed that the HPSONS2 method, the HPSONS1 method, and the HPSORRRR method were able to develop a
better response than the traditional PSO method, respectively. The HPSONS2 method outperforms all other proposed

methods.
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ABSTRACT

Autism spectrum disorders (ASDs) is a group of complex neurodevelopmental disorders characterized by
Impairments in communication, social interaction and repetitive behaviors. ASDs usually put emotional and financial
burden on people with these disorders and their families. Even though there is no known cure for autism, some therapies
help improving skills and learning of autistic people with a positive impact on their well-being and quality of life.
Recently, mobile applications/ games are widely used with several types of autism therapy. Applying the suitable
interactions is a key to success of these mobile games/applications’ therapy which support identifying true desires of
autistic people and progressing their skills and learnings. Most developers always select basic interaction techniques for
the mobile games/applications such as screen touching or mouse cruising; however, there are some effective interactions
that worth to be addressed. This research proposed an interaction framework as a guideline for developers to the design
mobile applications/games with the appropriate interaction methods. Developers could save their development time and
effort by following this framework to select the right interaction one. In order to prove their effectiveness, this research
presented three mobile games developed by using the proposed framework. These proof of concept applications/games
were tested with autistic testers at KKU autistic research center. The results show that all interaction techniques in three

proof of concept applications/games work productively with autistic people and also induce them to do positive

behaviors, develop concentration skills, learning skills and breathing skills. Consequently, this research is a breakthrough
contribution to ASDs.
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ABSTRACT

A sign language is a major communication channel among people with hearing problem. Finger spelling is a
necessary part of a sign language which is used to spell out names, places, or signs that have not yet been defined. Thai
Finger Spelling (TFS) has characteristics uniquely different from other sign languages. TFS has 3 signing schemes to
represent all 42 Thai alphabets, 4 intonations, and 20 vowels.

Our system, called Automatic Thai Finger Spelling Transcription (ATFS), attempts to transcribe a signing video
to a Thai word. ATFS has two phases: (1) classifying a TFS sign from a signing posture in an image frame; (2)
transcribing a video clip, which is a sequence of signing image frames, into a Thai word. Handling an image as its input,
the first phase employs Convolution Neural Network (CNN) as a classifier to extract a feature from an image frame for
the second phase. Transcribing a sequence of signs to a Thai word, which is a sequence of Thai alphabets, is not
straightforward. TFS has both single-posture and multi-posture schemes. This means that transcribing signs into
alphabets has to consider various possibilities of transcribing a single sign or multiple signs to an alphabet.

Given a sequence of feature vectors (obtained in the first phase), the second phase employs a sequential model
to transcribe a sequence of feature vectors to a Thai word. In order to cope with a limited resources (training data), the
second phase also utilizes various techniques to group image frames together by their corresponding alphabets. This
leads to a shorter sequence that the sequential model has to handle and consequently relieves a pressure of costly
acquiring more training data.

ATFS has been prepared and evaluated based on 1,375 signing images (from 11 signers) and 2 12 video clips
(from a professional signer). ATFS has been evaluated separately in each phase and entirely. Its overall performance
achieves a small Alphabet Error Rate (AER) of 0.256 under a control condition, comparing to a large AER of 0.63 of a
baseline method.

In additions, a few insights have been found, including a new probability interpreter of softmax inference and an
effective cue for grouping image frames by alphabets. The cue is from our observation that locations of hands on multiple
image frames corresponding to the same alphabet are clustered together, while locations on frames of different alphabets
are noticeably further apart. The first insight goes beyond a scope of finger spelling transcription and provides a new
perspective and a potential key factor in open-set recognition. The second insight directly plays a major role in finger

spelling transcription.
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Our system has addressed transcription of a signing video covering all 42 Thai alphabets, handling both single-
posture and multi-posture schemes. Its implication could be served as a crucial component in an automatic sign language

translation and hopefully be a part that makes a better communication between a hearing difficulty community and a

major hearing community.
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ABSTRACT

The aim of this thesis was to develop the design procedure of an optimised aeroelastic aircraft wing. Additionally,
a surrogate-assisted optimisation for an aircraft wing design was examined. This research structure started with the study
of the surrogate-assisted optimisation of an aircraft wing to set the direction of research. Then, the surrogate model was
improved along with the optimisation algorithm for better performance of the design procedure. Finally, a comparison
of the system identification with the reduced-order modelling technique was presented.

First, the surrogate-assisted optimisation of an aircraft wing design was proposed. The optimum Latin hypercube
was used to generate the sampling point, while Kriging was constructed as a surrogate model. The metaheuristic was
taken into action as an optimisation procedure and a comparative analysis of the optimum result was presented.

The second stage included the reliability technique. The development of the performance of the surrogate model
was studied. An infill sampling technique was proposed and compared with the traditional surrogate-assisted reliability
optimisation. The result from each method was checked with an actual function to evaluate the performance of this
technique.

Thirdly, the metaheuristic optimisation was improved. Three metaheuristics were proposed and the performance
of each method was investigated. All the proposed metaheuristics were applied to an aeroelastic design problem. The
optimum wing design result was presented.

Finally, the system identification with the reduced-order model was presented. The comparison of two system

identifications was presented and the direction of future research was recommended. In future research, the design

procedure will be improved by analysing the response signal output from the system identification.
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ABSTRACT

The aim of the thesis was to study the approaching nutritional quality improvement of purple field corn residue
white-rot fungi as a roughage source for ruminants. The three experiments were conducted as follows:

Experiment I: The aim of the experiment was to investigate the effect of inoculation of two fungi belonging to
white-rot fungus types on feed value and ruminal fermentation characteristics. The experiment was carried out according
to a completely randomized 3 x 3 factorial design: three roughage sources (rice straw, purple corn stover, and purple
corn cob) for three inoculation methods (untreated, P. ostreatus treated, and V. volvacea treated). The two fungi increased
concentration of lovastatin compared to the untreated, and P. ostreatus had higher lovastatin production potential than
V. volvacea (p < 0.05). The monomeric anthocyanin content (MAC) in untreated purple field corn cobs was higher than
in the fermentation groups. Ruminal fermentation gas production from soluble fractions ranged from —2.47 to 1.14 and
differed among the treatments (p < 0.01). In comparison to all treatments, the gas production rate for the insoluble
fraction was highest (p < 0.01) in treatment alone, in which purple field corn stover was fermented with P. ostreatus and
V. volvacea. There was significant interaction in in vitro dry matter digestibility at 12 h of incubation. Purple field corn
cob had a significantly higher in vitro dry matter (DM) digestibility at 12 and 24 h after incubation when compared to
other treatments. Moreover, the roughage fermented with P. ostreatus and V. volvacea increased in vitro DM digestibility
at 24 h after incubation. Fermented roughage with fungi did not affect rumen pH, which ranged from 6.60 to 6.91 (p >
0.05), while P. ostreatus resulted in increased ammonia nitrogen (NHs-N) concentrations. Propionic acid increased in
all roughages fermented with P. ostreatus or V. volvacea after 8 h of ruminal fermentation testing. These fungi fermented
as substrate treatments had significantly lower (p < 0.05) CH4 production, approximately 10.83 to 11.32%, respectively.
Based on the improved rumen DM digestibility and reduced CH4 production, P. ostreatus and V. volvacea could be
utilized for enhancing the feeding efficiency of roughage.

Experiment Il: The objective was to elucidate the effect of purple field corn stover treated with P. ostreatus and
V. volvacea on feed utilization, ruminal ecology, and CH4 synthesis in tropical beef cattle. Four male Thai native beef
cattle (100 + 30 kg of body weight were assigned randomly as a 2 x 2 factorial arrangement in a 4 x 4 Latin square
design. Factor A (roughage sources) was rice straw and purple field corn stover and factor B was species of white-rot
fungi (P. ostreatus and V. volvacea). After fermentation, crude protein (CP) was increased in rice straw and purple field

corn stover fermented with P. ostreatus and V. volvacea. The unfermented purple field corn stover contained 11.8%
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DM of MAC, whereas the MAC concentration decreased when purple field corn stover was fermented with white-rot
fungi. There were no changes (p > 0.05) in DM intake of BW kg/d and g/kg BW®"® among treatments. The organic
matter (OM), CP, and acid detergent fiber (ADF) intake were different between rice straw and purple field corn stover
and were the greatest in the purple field corn stover group. Moreover, neutral detergent fiber (NDF) and ADF digestion
were higher in purple field corn stover than in rice straw, but there were no significant differences between P. ostreatus
and V. volvacea. There were significant effects of roughage sources on NH3-N at 4 h after feeding. Bacterial population
was changed by feeding with purple field corn stover fermented with P. ostreatus and V. volvacea. On the other hand,
the number of protozoa was reduced by approximately 33% at 4 h after feeding with purple field corn stover (p < 0.01).
Propionic acid concentration was different between roughage sources (p < 0.01) enhanced with purple field corn stover
fermented with P. ostreatus and V. volvacea. In addition, CH4 production decreased by 15% with purple field corn stover
fermented with P. ostreatus and V. volvacea compared to rice straw. There were significant differences on all nitrogen
balance parameters (p < 0.05), except the fecal N excretion (p > 0.05). Furthermore, microbial crude protein and
efficiency of microbial N synthesis were enhanced when purple field corn stover fermented with P. ostreatus and V.
volvacea was fed compared to the rice straw group. Base on this study, it could be concluded that the P. ostreatus or V.
volvacea can enhance the quality of purple field corn stover and modulate rumen fermentation and feed digestion in Thai
native beef cattle. Moreover, the V. volvacea or straw mushroom is widely abundant in Thailand which might have
potential use for improving quality of rice straw and purple field corn stover. Thus, further study should be elucidated
effect of V. volvacea utilization in dairy cow production.

Experiment Ill: The objective of this study was to determine the effect of different concentrations of rice straw
and purple corn stover treated with V. volvacea at different rations in the total mixed ration (TMR) on ruminal
fermentation, blood metabolites, CH4 calculations, and milk fatty acid profiles mid-lactation in crossbred Holstein
Friesian cows. The experimental design was a 2 x 2 factorial arrangement of treatments in a 4 x 4 Latin square design.
Factor A included roughage types (V. volvacea-treated RS and V. volvacea-treated purple field corn stover (PCS), and
Factor B included roughage (R)-to-concentrate (C) ratios (R:C) (50:50 and 60:40). The four dietary treatment
combinations were 1) RS with an R:C ratio of 50:50 (RS50); 2) RS with an R:C ratio of 60:40 (RS60); 3) PCS with an
R:C ratio of 50:50 (PCS50); and 4) PCS with an R:C ratio of 60:40 (PCS60). Different roughage sources did not alter
the nutrients’ digestibility (p > 0.05), except for ADF and CP (p < 0.05). Compared to those fed RS, dairy cows fed PCS



Usufiadngi1ag uki1dngidaguaullau
s1vdadngrdwusaLlau
Us:=91U 2564

—

had significantly increased CP digestibility by 15.6% DM. Roughage types significantly influenced the propionic acid
(C3) concentration 4 h after feeding, resulting in a significantly higher C3 concentration in groups fed the treated PCS
compared to groups fed the treated RS at both R:C ratios. An interaction between roughage types and the R:C ratio was
not found in relation to the CH4 emission. However, roughage types significantly decreased by 22% influenced the CH4
emission. The estimated CH4 concentration was significantly lower in treated PCS groups than in treated RS groups.
Changing the R:C ratio did not alter milk production, milk composition, or somatic cell count (SCC). Moreover,
roughage types did not influence milk production and milk composition, except for SCC. Furthermore, the PCS groups
demonstrated a higher conjugated linoleic acid (CLA) concentration than the RS groups. Milk c9, t11-C18:2 increased
by 61% in the PCS group (p <0.01). In conclusion, PCS showed significantly greater C3, CLA, and arachidonic acid
concentration compared to the RS. The PCS treated with V. volvacea could be used for up to 60% of TMR for dairy
COWS.

Base on this thesis, it could be concluded that P. ostreatus or V. volvacea could enhance the quality of PCS and
cob, feeding efficiency of roughage, rumen fermentation, and reduce CH4 production. Furthermore, the PCS fermented

with V. volvacea could be used up to 60% of the TMR diet to enhance milk fatty acid profiles in dairy cows.
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ABSTRACT

Microalgal biomass is regarded as the third generation feedstock for biofuels production. This owes to its high
fermentable content, and its advantages over biomass of the first and second generations, including higher biomass
productivity and lower lignin composition. In the past decades, microalgal biomass has been extensively investigated as
the fermentation feedstock for various biofuels, including biohydrogen and methane. However, the utilization efficiency
of the biomass is still poor, warranting the need of improvement for the process to be viable. Aiming to further develop
the feasible processes for biohydrogen and methane production from microalgal biomass, five fermentation processes
were developed and tested in this project, namely Process I: anaerobic solid-state fermentation (ASSF), Process I1: ASSF
followed by dark fermentation (ASSF-DF), Process I11: DF followed by anaerobic digestion (DF-AD), Process IV: DF
followed by photo-fermentation (DF-PF), and Process V: DF followed by AD (DF-AD), with the use of Chlorella sp.
and Chlorella sp. TISTR 8411 biomasses in selected processes as the feedstock.

The use of Chlorella sp. biomass in the process of ASSF (Process I) yielded 165 mL-hydrogen (H), equivalent
to a biohydrogen yield (HY) of 18.6 mL-H2/g-volatile-solids (VS), and a total energy yield (EY) of 0.20 kJ/g-VS. In this
process, the levels of total solids (TS) content and feed to inoculum (F/I) ratio were found to affect significantly
biohydrogen production. The maximum biohydrogen production was attained under the optimum conditions of 38.83%
TS, F/l ratio of 4.33, and pH 6.03. In Process Il, Chlorella sp. TISTR 8411 was grown under non-sterile conditions in
80-L and 240-L open ponds to produce biomass for use in the integrated process of ASSF-DF. The final biomass
concentration of 4.45 g/L was achieved, and the use of the biomass in ASSF, under optimum conditions of 51.5% TS,
pH 6.0, and F/I ratio of 3.7, gave a total biohydrogen production of 43 mL, equivalent to 11.6 mL/g-VS. The subsequent
use of the ASSF residual biomass, previously pretreated by acid-thermal method, in the DF process yielded 4.6 mL/g-
VS. With the use of this integrated process, overall HY and EY of 16.2 mL-H2/g-VS and 0.17 kJ/g-VS were attained,
respectively. The residual biomass of Chlorella sp. obtained after ASSF in Process | was further used in the integrated
DF-AD process (Process I11). The residual biomass was pretreated using acid, thermal, and acid-thermal methods before
being fermented to produce biohydrogen and methane. The acid-thermal method gave highest total and reducing sugar
yields which, consequently, led to the highest HY and methane yield (MY) of 12.5 mL/g-VS (EY of 0.13 kJ/g-VS) and
81.0 mL/g-VS (EY of 2.90 kJ/g-VS), respectively. The total EY obtained from this process was 3.03 kJ/g-VS. In Process

IV and Process V, Chlorella sp. biomass was pretreated by acid-hydrothermal method before used in integrated DF-PF
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(Process V) and DF-AD (Process V) processes for biohydrogen, and biohydrogen and methane production, respectively.
DF of the pretreated Chlorella sp. biomass gave HY of 47.2 mL/g-VS, and the use of the hydrogenic effluent in PF
(Process 1V) gave HY of 125.0 mL/g-VS, totaling to the overall HY of 172.2 mL-H2/g-VS and EY of 1.86 kJ/g-VS. The
use of the hydrogenic effluent in Process V (DF-AD) yielded MY of 152.8 mL/g-VS, with a total EY of 5.98 kJ/g-VS.
Based on results reported in this thesis, it could be concluded that Chlorella sp. biomass is the highly potential
feedstock for biohydrogen and methane production, and that Process V is the most effective energy recovery process
from the biomass. The results also indicated that integrated processes, whether DF-PF or DF-AD, were more effective
than the single ones. Further study of this project should focus on effective production and pretreatment of the biomass,

as well as techno-economic and energy analyses, to further optimize the process and cost for energy production from the

biomass.
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ABSTRACT

Developing the use of indocyanine green angiography (ICGA) precise marking for indeterminate burn excision,
the authors have been continuously studied, investigated, and published multiple research since 2018. Aiming to use this
ICGA precise marking for burn excision in clinical practice, the authors develop this thesis.

This thesis aims to assess the percentage of complete wound closure after using ICGA to mark the burn wounds.
The deep second-degree burn that should be excised was marked while the superficial second-degree was not marked.
The wound was assessed for short-term and long-term wound closure. In short-term wound closure assessment, the
marked area was excised, closed with a skin graft, and measured five days after the operation while the unmarked area
was measured 21 days after the injury. In long-term wound closure assessment, both marked and unmarked areas were
measured two months after the injury.

The study was conducted during February and October 2020. The participants were included from three
institutions, including Srinagarind hospital, Khon Kaen hospital in Thailand and the University of Wisconsin in the USA.
There were 22 patients with a total of 30 indeterminate burn wounds included in the study. After using ICGA, the burn
wounds were 18 (60.0%) superficial burns and 12 (40.0%) deep burns. The overall rate of short-term complete wound
closure, which combined superficial and deep burns, was found to be as high as 96.7% (29/30). The long-term complete
wound closures at two months confirmed the short-term result and yielded 100.0% complete wound closure. The

complete wound closures between the short-term and long-term measurements were not significantly different

(p>0.999). Therefore, ICGA is an effective method to aid decision making in burn surgery of the indeterminate area.
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ABSTRACT

Liver fluke-infection-associated cholangiocarcinoma (CCA) is an oxidative stress-driven cancer of bile duct
epithelium. DNA methylation, one of epigenetic regulators has been recognized as an important factor in cancer
progression. Early B cell Factor 1 (EBF1) is a transcription factor, and is believed to play suppressive roles in the cancer
promotion and progression. EBF1 down-regulation was found in CCA tissues of human and animal models and CCA
cell lines. Our previous results indicated that oxidative stress is involved in EBF1 suppression. However, the epigenetic
regulation of EBF1 and the functions of EBF1 in CCA have not yet been proven.

To prove that an epigenetic regulation is one of the mechanisms that regulated EBF1 expression, CCA cell lines
were treated with a DNA methylation inhibitor (5-Aza-dC). The results indicated that 5-Aza-dC treatment decreased
DNA methylation of EBF1 promoter region and it was observed that the expression of EBF1 could be restored with 5-
Aza-dC treatment. Thus, the DNA methylation of EBF1 promoter stimulated by DNA methyltransferase activity is
involved in the suppression of the EBF1 expression.

EBF1 expression was highly detected in cholangiocytes (normal bile duct cells) and slightly detected in
hyperplasia bile ducts and CCA cells. To confirm that the down-regulation of EBF1 could induce CCA promotion in
normal cholangiocytes, the functions of EBF1-downregulation in the cholangiocyte cell line (MMNK1) were studied
using specific sSiRNA. Our data revealed that the suppression of EBF1 could induce CCA promotion via increasing of
tumorigenic properties, stem cell and oxidative-stress resistant properties and estrogen response of cholangiocytes,
suggesting that EBF1 may play tumor suppressive roles in CCA development. Moreover, EBF1 over-expression
experiment was performed in KKU-213A CCA cell line. The results demonstrated that the overexpression of EBF1
significantly decreased cell proliferation, migration, invasion and oxidative stress-resistant properties of CCA cells.
Therefore, the present findings suggest that EBF1 plays tumor suppressive roles in cancer cells.

We aimed to apply EBF1 and its related genes for targeted therapy of CCA. However, the basic knowledge on
EBF1 and its related genes in cancer is limited. Therefore, the EBF1-related genes were identified in EBF1-knockdown
MMNKZ1 and EBF1-overexpressing CCA cell lines using RNA sequencing (RNA-seq). The RNA-seq analysis indicated
that 91 genes were significantly changed in EBF1-knockdown cells, while 84 genes were changed in EBF1-
overexpressing cells. RT-gPCR technique confirmed that MMP-9, IL-6 and COX-2 expression levels were suppressed

and FILIP1 was induced by EBF1, suggesting that those genes are EBF1-related genes in CCA that may act as potential
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targets for CCA treatment.

Taken all this together, our findings revealed that EBF1 down-regulation via oxidative stress and epigenetic
changes augments stem cell properties, tumorigenic properties and estrogen responses of cholangiocytes leading to CCA
genesis, while EBF1-overexpressing CCA cells suppressed tumorigenic and oxidative stress-resistance properties of

CCA. Accumulating results suggest that EBF1 acts as a functional tumor suppressor, leading to CCA development and

aggressive clinical outcomes. Therefore, EBF1 and its related molecules can be used as therapeutic targets for CCA.
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ABSTRACT
Cholangiocarcioma (CCA) is the important health problem of the people in Thailand. The treatment of CCA is

challenging because most of the patients were diagnosed when the disease became advanced. Moreover, cancer
recurrence is the main problem after treatment which leads to the low survival rates of CCA patients. Therefore, the
understanding of mechanism underlying CCA recurrence, and the identification of candidate markers to predict CCA
recurrence are essential in order to prevent CCA recurrence and improve patients’ treatment outcome. Based on the
literature, cancer stem cells (CSCs), subpopulations of cancer cells with stem cell- like properties, play a critical role in
therapeutic resistance which leads to cancer recurrence. Besides, various stemness-related proteins, including protein
kinases and CSC markers, have been reported as promising biomarkers for cancer recurrence. Therefore, in this study,
we firstly examined the predictive ability of twelve protein kinases (EGFR, HER2, HER3, HER4, VEGFR3, VEGF-C,
EphA3, EphrinAl, p-Aktl, Aktl, B-catenin and Wnt5a) on CCA recurrence. The results showed that the high expression
levels of EGFR, HER4 and EphA3 associated with high recurrence rate, which CCA patients with high level of EGFR,
HER4 or EphA3 have shorter recurrence- free survival (RFS) compared with those patients with low expression.
Moreover, the panel of overexpression of these proteins could improve their prognostic ability on CCA recurrence,
especially when it was combined with the level of CA19-9.

Furthermore, CSC markers have also been reported as the promising factor to predict cancer recurrence. Thus,
we further investigated the association of CSC markers and CCA recurrence. The expression levels of six putative CSC
markers (CD44, CD44v6, CD44v8-10, CD133, EpCAM and ALDH1A1) were firstly examined in CCA tissues. The
results demonstrated that the aberrant expression of CD44 and its variant isoforms (CD44v) were associated with CCA
recurrence. This association was also supported by the survival analysis, which the patients with high expression of
CD44 or CD44v have shorter RFS compared with those having low expressions. Based on the above result, we next
investigated the level of CD44 and CD44v in CCA serum from CCA patients. In addition, soluble EpCAM was also
reported as the important factor for tumor progression in several cancers. Thus, soluble EpCAM was also examined. The
result showed that in an early stage CCA patient, the levels of soluble CD44, CD44v and EpCAM were higher in
recurrence patients than those without recurrence. In addition, these markers also showed the good predictive ability on
CCA recurrence. An increase in their predictive ability was observed when these markers were combined, and the highest

predictive ability was found in the combined of high expression of 4 CSC markers with the level of CA19-9.
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Recently, considerable evidence suggests that reprogramming of energy metabolism is remarked as a cancer
hallmark. The metabolic changes have been reported in CSCs, which lead to therapeutic resistance and tumor recurrence.
Thus, we explored the metabolic different of CCA patients with and without recurrence using global metabolomics and
lipidomics. The result from global metabolomics revealed that the differential metabolites between recurrence and non-
recurrence mostly involved in energy metabolism and nonessential amino acid (NEAA) metabolism pathways. The high
glycolytic rate, but low activity of the TCA cycle and NEAA production were found in recurrence patients. These
metabolic features have been described in CSCs metabolism. The lipidomics analysis revealed the high level of serum
lipid, including triacylglycerols (TGs), phosphatidylcholine (PC), phosphatidylethanolamines (PEs) and phosphatidic
acids (PAs) mostly found in recurrence patients compared with non-recurrence patients, suggesting that lipids may also
have the important role in CSCs and CCA recurrence. In order to prove whether the changes of metabolite between
recurrence and non-recurrence patients is associated with the existence of CSCs and CCA recurrence. Therefore, we
further evaluated the correlation of putative CSC markers (CD44, CD44v, EpCAM) and proteins involved in the
identified pathways using CCA tissues. We found the expression level of CSC markers (CD44v) was positively
associated with the level of CD36 (protein involved in lipid uptake), and these markers also correlated with RFS,
suggesting that high lipid uptake may associate with the existence of CSCs and lead to CCA recurrence. Based on the
above data, which showed that the metabolic changes associate with CCA recurrence, thus their prognostic ability on
CCA recurrence were further examined using ROC curve and Kaplan-Meier analyses, respectively. The result indicated
that citrate, sarcosine, succinate, creatine, creatinine, pyruvate and TGs have the good predictive value on CCA
recurrence, these metabolites also associated with RFS. Therefore, these metabolites may be used as the prognostic
biomarker for CCA recurrence.

Based on this study, we can conclude that CCA recurrence may associate with the existence of CSCs, and the
aberrant expression of stemness-related proteins and/or metabolites may be used as the biomarker to predict CCA

recurrence.
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ABSTRACT

Monopolar spindle 1 (MPS1) is a protein, which controls spindle assembly checkpoint in mitosis of cell division.
Overexpression of MPS1 was associated with poor prognosis in many cancers. However, the function of MPSL1 in
cholangiocarcinoma (CCA) has not been investigated. The current study revealed that overexpression of MPS1 was
related to short survival of CCA patients and MPS1 expression was upregulated during cholangiocarcinogenesis in a
hamster model. Suppression of MPS1 by siRNA diminished cell proliferation, colony formation, migration and invasion
in CCA cell lines. Additionally, reversine, a selective inhibitor of MPS1 induced G2/M arrest, apoptosis and autophagic
cell death in CCA cell lines. Proteomics analysis revealed that pyruvate kinase isoform M2 (PKM2) was downregulated
in MPS1-knockdown CCA cell lines. The expression of MPS1 was positively correlated with PKM2 in CCA patient
tissues. Combination of MPS1 inhibitor (reversine) and PKM2 inhibitor (shikonin) showed a synergistic effect on cell
proliferation of CCA cell lines. In conclusion, MPS1 involves in cell proliferation and cell progression in CCA cell lines,
and correlates with the short survival of CCA patients. Suppression of MPS1 by siRNA or reversine could reduce the

CCA cell proliferation. Moreover, reduction of MPS1 and PKM2 functions by using the selective inhibitors might be a

new strategy for CCA treatment.
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ABSTRACT

Mucin type O-glycosylation is a posttranslational modification found on membrane and secretory proteins.
Transferring of N-acetylgalactosamine (GalNAc), the first sugar of O-glycosylation, is catalyzed by one of the 20
isoforms of polypeptide N-acetylgalactosaminyltransferases (GALNTSs). O-glycosylation involves in several cellular
process. The aberrant of O-GalNAcylation has been shown to involve in carcinogenesis and progression of cancer. The
increasing of GalNAcylation in CCA tissues was previously demonstrated. In this study, the mechanism insight of O-
GalNAcylation regulated by GALNTS in promoting progression of CCA was investigated.

Vicia villosa lectin (VVL), a lectin that recognizes O-GalNAcylated glycans, was used to detect VVL-binding
glycans (VBGs) in CCA. The elevation of VBGs in tumor tissues of the liver fluke associated CCA from hamster and
patient tissues were demonstrated. VBGs were expressed in hyperplastic/dysplastic bile ducts and CCA, but negative in
normal bile ducts and hepatocytes. Up-regulation of VBGs was associated with carcinogenesis and progression of CCA.
GALNTS was shown to be the major isoform of GALNTSs expressed in human CCA cell lines and corresponding with
expression level of VBGs. Suppression of GALNTS5 expression using siRNA significantly reduced VBG expression,
suggesting that GALNT5 produced VBGs in CCA cells. GALNTS5 knocked-down significantly inhibited proliferation,
migration and invasion of CCA cells. Overexpression of GALNT5 using pcDNA3.1-GALNTS5 expression vector
increased VBG levels and dramatically induced migration and invasion of the low GALNTS expressing CCA cells.
Altered GALNTS5 expression regulated the expression of epithelial and mesenchymal (EMT) markers in CCA cells.
Suppression of GALNT5 expression significantly increased claudin-1 whereas decreased slug and vimentin via
inactivation of Akt and Erk signaling. Contrary, these molecular changes were reversed in GALNTS5 overexpressing
cells. GALNT5-modulated progression of CCA cells was shown by GALNT5-mediated secretory products. This
autocrine/paracrine stimulation activated Akt/Erk signaling and promoted EMT.

GALNT5-modified proteins related to CCA progression were investigated. O-GalNAcylated (VBGSs) peptides
were enriched and eluted from complex glycans mixture using VVL lectin, then subjected to nano LC-MS/MS.
Identification and quantification of GalNAcylated proteins were performed. The result showed that 48 GalNAcylated
proteins, with native truncated O-GalNAc structures, were identified in total cell lysate from CCA cell lines. Eight
candidate GALNT5-modified proteins were listed according to altered expression that corresponded with GALNT5S

expression.
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Altogether, this study revealed that GALNT5 and GalNAcylated products involved with carcinogenesis and
progression of CCA. The mechanism by which GALNT5 promoted CCA progression was shown to via activation of

Akt and Erk signaling pathway and EMT. This information suggested that GALNT5 and GalNAcylated products may

be used for biomarkers and targets treatment of metastatic CCA.
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ABSTRACT

Nowadays, Thailand tends to become aging society steadily increasing. Immunosenescense is defined the decline
of immune system in aging which related to the performance of immune cells that play an important role in the immune
system. One of important white blood cells (WBCs) is lymphocytes, are main play role representative the effectiveness
of the immune system. Lymphocyte subpopulations are immune risk phenotypes and pathogenic feature in aging that is
associated with chronic inflammatory diseases and natural age advancement. Therefore, government in Thailand
encourages a policy to promote good health and quality of life in Thai elderly. Although traditional Thai massage (TTM)
is an alternative treatment that promote therapeutic effects to physical and mental relaxation, still has no studied the
evident effect of TTM on lymphocyte subpopulations status in aging. Consequently, a randomized crossover trial of
having 6 sessions of 1-hour interventions (once weekly) for 37 days with 30-day washout period was performed. The
results showed that response mechanism causes immunomodulatory effect via an inflammatory response immediately
after receiving only sing bout of TTM. There were significant changes by increasing number of WBCs and neutrophils
(p = 0.014, p = 0.002), also increasing the normal immune cells include CD 4 (CD4728 *) T cells and CD 8 (CD8%28")
T cells (p =0.037, p = 0.003). Even though there is still a temporary reduction of CD 8 T cells and NK cells (p = 0.029,
p = 0.039). After received 6 sessions of TTM showed recovery by decreasing of WBCs and neutrophils (p=0.006,
p=0.007) together with recovery by increasing NK cells (p=0.006). Significantly, the findings have shown beneficial
resultsﬂof multiple bout of TTM including increased normal CD 4 (CD4%28%) T cells (p=0.047) and extremely decreased
pathogenic CD 4 T cells. There were significantly decreased in eosinophils, CD4"NKG2D", CD4"28* NKG2D*, and
CD4*28™'INKG2D* (p=0.015, p=0.003, p=0.005, and p=0.005 respectively). In addition, previous studied of NK
subtypes in aging has exhibited the accumulation of NK%™ and the reduction of NK®"9" compare young. In this study
shown that 6 cumulative TTM affected to decrease NK%™ and increased NK®"9" compared to before TTM (p = 0.012, p
= 0.012). Summary efficacy of TTM on immunomodulatory effects was proposed that not only single bout of TTM
could stimulate inflammatory response then maintaining homeostasis but also multiple bout of weekly TTM clearly

therapeutic effects of selectively attenuating pathogenic CD 4 T cells in aging.
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ABSTRACT

Faculty-librarian collaboration is crucial for universities to enhance the effectiveness of teaching, learning, and
research, as well as improve the quality of services. This research aimed to explore the nature of the collaboration
between faculty and librarians at Vietnamese universities, then design a collaborative model amongst faculty and
librarian to support teaching and research congruent with the Vietnamese context. The mix-method research was used
in three stages to (1) study the situation and problems of faculty-librarian collaboration by using semi-structured
interviews with 29 participants, (2) survey factors influencing the collaboration from 455 samples, (3) evaluate and
arrange the influence level of factors from 18 experts’ perspectives. The research findings have provided a model which
contributes the literature of the theoretical framework of faculty-librarian collaboration, including components of faculty-
librarian collaboration, stakeholders and the roles, outcomes, as well as factors relating to individual and organization
having effects on collaboration (see Figure). In terms of the practical side, this study offers for public universities in

Vietnam to design a collaborative model in accordance with their organization’s characteristics to boost collaborative

partnerships and enhance the quality of teaching and research performance.
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ABSTRACT

Cassava (Manihot esculenta Crantz) is commonly used as staples food for human, animal feed, and industrial
purposes. Thailand is one of the world's major cassava producers. However, the average cassava yield for the country is
still lower than expected levels. Information on growth and development for cassava planted on different dates are useful
for determining suitable genotypes for particular growing seasons due to farmer can be practiced at lower cost. However,
it requires multiple experiments which consumes more times and resources. The CSM-MANIHOT-Cassava model
provides an opportunity as a supporting tool for decision making via generating the responses of different cassava
genotypes for various environments and it may help decrease the number of actual experiment. The required input data
for a model included weather, soil characteristics, crop management, and genetic parameters. However, the genetic
coefficients for common cassava genotypes in Thailand are not available as input and the creditability of a model is
necessary to disclose before model application. The objectives of this study were (i) to investigate growth and
development of four cassava genotypes under difference planting dates, (ii) to calibrate the genetic parameters of the
four cassava genotypes and evaluate the capability of the CSM-MANIHOT-Cassava model in simulating growth and
development of cassava for different plating dates, and (iii) to apply the CSM-MANIHOT-Cassava model for
determining the suitable genotypes and planting dates for a specific environment. This research was organized into two parts.

The first part was the performances in terms of growth and development for the genotypes Kasetsart 50, Rayong
9, Rayong 11, and CMR38-125-77 that were evaluated by using a randomized complete block design (RCBD) with four
replications at eight planting dates (20 April, 25 May, 30 June, 5 October, 10 November, and 15 December in 2015 and
19 May and 3 November in 2016) in the Faculty of Agriculture, Khon Kaen University, Thailand. The data for soil
properties prior to planting, weather conditions, management practices and crop characteristics were recorded. The
results indicated that the cassava development (forking) patterns for all planting dates varied depending on the cassava
genotypes. Solar radiation, minimum temperature, and daylength were the factors that contributed significantly to the
variations of the first forking dates for the genotypes Rayong 11 and CMR38-125-77, but the weather conditions not
caused occurring in the forking for the genotype Kasetsart 50. The 20 April and 25 May 2015 planting dates showed
higher CGR during early growing period due to high temperature and solar radiation, and high temperature and solar
radiation also supported higher CGR during linear phase for the 10 November and 15 December 2015 planting dates.

Low temperature and solar radiation relate to low biomass accumulation rates and short periods of linear phases for total
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crop and storage root dry weights with the 30 June planting date. The forking genotype CMR38-125-77 is likely to be a
good genotype which had a higher LAI, leaf dry weight, biomass, and storage root dry weight than the non-forking
Rayong 9. Leaf area index (LAI) at 120, 240, and 300 days after planting (DAP), specific leaf area (SLA) at 120 DAP,
storage root growth rate (SRGR) during 300-360 DAP, and leaf growth rate (LGR) during 60-120 and 300-360 DAP
were the components for the physiological determinants of total crop and storage root dry weight. The relationship
between these physiological traits and storage root could be useful for cassava breeding.

The second part was model calibration to determine the genetic parameters for the four cassava genotypes, model
evaluation, and application. The genetic parameters were determined using experimental data of the 25 May and 15
December 2015 and 3 November 2016 planting dates and they were then used for model evaluation with other five planting
dates. For application, the model was run under irrigated and rainfed conditions for the Yasothon soil series with
historical weather data of 30 years (1986 to 2016) for Khon Kaen University. The planting scenario included 12 planting
dates (monthly interval) starting from January 1% to December 1. The calibration results showed a good agreement between
simulated and observed phenology and crop traits. Simulation with the evaluation data sets indicated well estimation for
accumulations of total crop, stem, and storage root dry weights with the high d-index values (higher than 0.8 for almost
all four genotypes and five planting dates). The model provided acceptable outputs for final dry matter of total crop and
storage root yield. The results from a model and actual experiment classified the genotypes Kasetsart 50 and CMR38-
125-77 as one out of the top two genotypes based on final total crop biomass, demonstrating the potential to help identify
promising cassava genotypes. The results from model application showed that there was no different based on total dry
weight among planting dates for irrigated condition but not for storage root dry weight. The genotype Rayong 9 seem to
have a higher simulated storage root yield for both irrigated and rainfed conditions, whereas the genotype Rayong 11 had lower
simulated yield than other genotypes. For rainfed condition, the planting date during August to November seemed to be
not so good for the genotype Rayong 9 genotype, and only January, February, March, April, and December the planting
dates are suitable for the genotype Kasetsart 50, Rayong 11, and CMR38-125-77. The results from this study pointed out
that the genetic parameters for the four commercial cassava genotype were good enough to be input data for the CSM-
MANIHOT-Cassava model. The model had capability to capture the phenological events and growth for the four
different cassava genotypes under different planting dates. The model could be used as a supporting tool to provide more
information for selecting the suitable cassava genotypes and planting dates to achieve higher productivity level.
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ABSTRACT

The study aims to 1) explore basic conditions and needs in a Northeastern community regarding opisthorchiasis
and cholangiocarcinoma 2) analyze confirmatory factors of leadership competency and develop an awareness and
knowledge of opisthorchiasis and cholangiocarcinoma in vocational students 3) draft a course of developing leadership
competency for vocational students to enhance awareness and knowledge of opisthorchiasis and cholangiocarcinoma in
a community. The study was divided into three phases. Phase one is to explore basic conditions and needs regarding
curriculum development from 260 schools’ administrative, educators, teachers, parents, and students at the vocational
level. The research tool of this phase was a needs survey. Phase two is to analyze confirmatory factors of leadership
competency in vocational students from 570 teachers and students. The research tool of this phase was a leadership
competency questionnaire. A confirmatory factor analysis was used to analyze the data. Phase three is to design and
develop a course by drafting from related documents and research, having a focus group with five experts, and revising
the course. The research tools were the developed course and the course evaluation form. The findings are as follows

1) In phase one, developing a course for a community in the three basin areas to enhance awareness of
opisthorchiasis and cholangiocarcinoma is necessary since this issue directly affects the community. Further, the
community has a high expectation of developing a course, a training course for teachers and networks, a collaboration
between schools and community to deal with opisthorchiasis and cholangiocarcinoma.

2) In phase two, factors of leadership competency in vocational students consisted of 4 main factors and all
factors are in positive value between 0.81 - 0.99 with .05 significance value. The 4 factors are presented respectively as
follows 1) Supporting and inspiring (b = 0.99), 2) Having shared visions (b = 0.94), 3) Having problem-sovling skills (b
= 0.94), and 4) Developing creative learning materials in preventing and dealing with opisthorchiasis and
cholangiocarcinoma (b = 0.92). The developed analysis momdel was based on the empirical data and acceptable. (32 =
396.04, df =569, (x% df =1.13, p- value = 0.05, RMSEA = 0.01, CFI =0.99, TLI = 0.98, SRMR = 0.04)

3) The developed instructional model consists of 10 components which are 1) Principles 2) Objectives 3) Content
structure 4) Achievement and course description 5) Learning management 6) Learning materials 7) Guidelines for
institutional curriculum integration 8) Assessment and evaluation 9) Criteria and 10) Teacher book. The MIAP was
employed as a teaching method in the class consisting of 4 steps as follows: 1) Motivation, 2) Information, 3) Application,

and 4) Progress.
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ABSTRACT

The benefits of task sequence on learners’ language acquisition have been accepted by scholars in the task-based
language teaching (TBLT) area. It was purposed that a sequence of tasks with the condition that neither too easy nor too
difficult could lead to the acquisition and development of the target language. Robinson (2001a; 2001b;2005; 2008;
Robinson & Gilabert, 2007) purposed the cognition hypothesis claiming that increasing cognitive demand of tasks could
lead to quality of learners’ output. The author later introduced the SSARC model as a guideline for sequencing tasks that
contribute to learners’ language acquisition. However, the effects of the cognitive tasks proposed by Robinson might not
be conclusive since a principle is also introduced to predict contradict results of learners’ performances (Skehan, 1996,
1998; Skehan & Foster, 2001). Moreover, tasks in the cognition hypothesis are only presented to affect learners’ output
production at a local level meanwhile organization, a global level of output production is still left unexplored. Lastly,
the greater quality of learners’ output production, by the principle, is driven by the influence of task sequences. However,
whether the quality of learners’ output could remain as their development of language when they are no longer under the
influences of task sequence is still an interesting question.

The purposes of the current study are 1) to investigate the effects of tasks in the SSARC model on EFL learner
writing performances at the local and global levels, 2) to investigate the effects of tasks in the SSARC model on EFL
learner writing development at the local and global levels, and 3) to investigate EFL learners’ perception in performing
tasks sequenced in the SSARC model. The participants were 90 EFL students majoring in English at Rajabhat Maha
Sarakham University selected by the convenient sampling method. The research instruments were a set of pre, post, and
delayed writing tests, a sequence of task design along with the SSARC model, a writing assessment form, a retrospective
interview, and a writing rubric scoring. The data were analyzed using Shapiro-Wilk test, mean score, standard deviation,
median, a Wilcoxon Signed-Ranks test, a pair samples t-test, a Kruskal-Wallis H test, a One-way ANOVA, and Pearson
Cronbach’s alpha coefficient.

The results of the study were as follows.

In terms of EFL learner writing performances, it was found that tasks in the SSARC model positively affected
the participants’ performances in terms of accuracy, syntactic complexity, lexical complexity, and fluency at a local level
and cohesion at a global level. Meanwhile, there was no significant difference between the coherence of participants’

writing performances.
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The results of the study indicate that the SSARC model led to the development of the participants writing in
terms of syntactic complexity, lexical complexity, and fluency at a local level and cohesion at a global level. The
development of accuracy and coherence of the participants’ writing was not yet to be found.

Findings also indicate that the participants perceived tasks in the SSARC model to be a sequence that is in

ascending order, a sequence that prepares them to write with greater quality writing, and a sequence that drives them to

Create a more complex output.
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ABSTRACT

This research aims 1) to study the commercial fisheries management in Ranong province, 2) to identify the factors
that lead to joint fisheries management in commercial fisheries in Ranong province, and 3) to propose guidelines for the
establishment of joint fisheries management within the commercial fisheries in Ranong province. The research was
conducted in 2 areas within Ranong province. The first area being the capital district (Amphoe Mueng) which includes
Pak Nam sub-district, Pak Nam Tha Ruea sub-district, and Bang Rin sub-district. The second area is Gam Puan sub-
district in Suk Samran district. This research uses qualitative method combined with in-depth semi-structured interviews
from 48 key informants, together with participatory and non-participatory observation. The research was conducted
between March 2019 (B.E. 2562) and February 2020 (B.E. 2563). The data collected in this research were analyzed
using descriptive method.

The results of this research demonstrate as follows.

1. The commercial fisheries management in Ranong province is linked to the national fisheries policy. The
development of fisheries management can be divided into 3 different phases: the first phase fisheries management
occurred between 1947 to 2011 (B.E. 2490-2554), the second phase fisheries management occurred during the
transitional period between 2012 (B.E. 2555) and 21 April 2015 (B.E. 2558), and the third phase and most current
fisheries management taking place between 22 April 2015 (B.E. 2558) till present. During the last phase, the process of
fisheries management underwent various changes such as the effort to bring fishing vessels into the legal system, the
implementation of measures related to fisheries management, the implementation and enforcement of fisheries laws to
restore and control fisheries, and the creation of an agency to regulate how resources are extracted by fishermen. In this
regard, from 22 April 2015 (B.E. 2558) till present, several sectors in particular the local state fisheries agency, the
commercial fishermen and local fishermen, and NGOs participated in the fisheries management which successfully
solved the prevailing problems related to fishing operations and illegal labor in fisheries. However, the government still
plays a greater role in fisheries management when compared to other sectors. As a result, joint fisheries management has

been powerless in creating an equal partnership in management.
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2. The factors that has contributed to the joint fisheries management within the commercial fisheries in Ranong
province are 1) the international pressure which pushes for changes in fisheries and labor management in Thailand, 2)
the political situation in 2014 (B.E. 2557), 3) the modernization of Thailand’s fisheries and labor management laws, 4)
the reformation of the management structure since 2015 (B.E. 2558) to alleviate the problems related to fisheries and
labor in the fishing industry, 5) the restructuring of government officials, 6) the adjustment of fishermen, and 7) the
relationship between commercial fishermen and artisanal fishermen.

3. In order to create an equal partnership within the joint fisheries management in commercial fisheries, there
should be guidelines for managing fisheries as follows. 1) The role of the government should be restructured, so that
other sectors can participate more in the fisheries management. 2) The artisanal fishing sector, which plays an important
role in the joint fisheries management, should be consolidated in order to achieve an effective cooperation of artisanal
fishermen within the province, as well as the legitimacy of representation. 3) The state should implement strategies to
persuade fishermen to comply with the laws and state policies, and to show them how these laws and policies aim to
conserve resources, which in turn, benefits them. When all sectors are prepared, they will congregate to manage fisheries
with all sectors being equal partners. All of them will address local problems related to fisheries and collaborate to solve
them with the joint fisheries management at the provincial level, leading to further implementation of the plan at a

practical level.




