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721-510 mﬂuﬂﬂﬁﬁﬂﬂa’]‘iﬂ?ﬂdN!Wi’Jﬂﬁ?!ﬂ‘ﬂ%‘ﬁ 3(3-0-6)
Sample Extraction Technique for Analysis
a a a a A ] = @ [l '
mi’smswﬁlmﬂmmwuazwaﬂsmm ANUINGY ANULUY %’aﬂazmsﬁﬁu NITNUINHINIBDINNNBUNIT

ATIZH NENMIVOUNANAMIANA MIATAAITNITLHINNAI0E NI UV UK A MIANAAITITLHININAIDE1

a

N ﬂummmﬁa ﬂ15ﬁﬁﬂﬁ1iﬁi$!ﬁﬂqﬁ}%Wﬂﬁ’Jﬁ]ijﬁLﬂu"ll'ﬂ\uWﬂ’JW%ﬂﬂlﬂﬁ!,L%Q

Qualitative and quantitative analysis, accuracy, precision, recovery, preservation of samples; principle of
extraction, extraction of semivolatile organic compounds organics from liquids, extraction of semivolatile organic
compounds organics from solid matrices, extraction of volatile organic compounds from solids and liquids
721-511 minnzlaafinsesile 3(2-3-4)

Instrumental Analysis

mi”ﬂmﬁmiwﬁmﬂﬂﬂcl%’m%mﬁamqmﬁﬂ%quNmﬂﬂimﬁiﬂ'ﬂ TasuInns1il lWluadinazimaiia
u 9 et Tawazmsud lvlumsinszidoya mahlasamsisovunadn

Analysis of samples by using advanced chemical instruments in spectroscopy, chromatography, electrochemistry
and related techniques; problems and solution of data analysis; conducting research on small project
721-512  upauazandalasaninnsil 3(2-3-4)

Gas and Liquid Chromatography

nguuaznndfinveunaiinlasuInna il TaonfumaiaualaaiudalnsuiInnsil maiialas
unInasihlsz@nnngs wazmsilszgndinadialasm Innnilsawsumadiadu o 18un ufalasu Tnnsil-
syaalnInswes wazaadalasun Innswl-uneaan)nInswas

Theory and practices of chromatographic technique emphasizing on capillary gas chromatography, high
performance liquid chromatography and applications of chromatography with other techniques including gas
chromatography-mass spectrometry and liquid chromatography-mass spectrometry
721-513  AsmaadnInsalni 2(2-0-4)

Spectroscopic Methods

mataan q awalnInsIdlawed aseunquinailnezaoniinuouseilsu alninsalnd
diatuanlnInsaInil niiglimasud woa Tvhsmaud mInszi@waymswnmasauas

Techniques in spectrophotometry including atomic absorption spectroscopy, emission spectroscopy,
chemiluminescence, phosphorescence, light scattering and reflection
721-514  MSWAUITMIIATZH 1(1-0-2)
Analytical Methods Development

o a 1 a 4 9y Y @ a @ Y a
msnauunaialv gl mualinsIEn Iﬂﬂ!uu@TLlﬂ'lﬁWGMHTLW‘IﬂuﬂLm%ﬂ?ﬁguﬂuﬂﬁqugﬂﬁﬂﬂm@ﬂlﬂﬂuﬂ

Development of new techniques in analytical chemistry emphasizing on technique development and validation
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721-515  Fsmamamnlumsanandimmne 3(3-0-6)
Physical Methods for Characterization

v a3

malna1 q nuemenmlumsdnmautidamwizyesiag laun msdenazmsnszitivesadisng
T Iadianasoudiasy 1aznInTLITAIUDITINIY MNATAAIN 9 SmIumsAndnEuTmINE Yo uA Ay
dugine laun msaztouvessidaursusa ndesganssmisidnasouuuudeIniia ndesganssmisanasou
npdesrhy 3auamsdns iz lasamdeunazuadu Tnsaseu

Physical techniques for characterization of materials including diffraction and scattering of X-ray, photoelectron
emission and Raman scattering; various techniques for surface and morphology characterization e.g., reflection of infrared
ray, scanning electron microscope, transmission electron microscope, including thermal analysis and synchrotron light
technique
721516 MIIMNEHEManiFInado 3(3-0-6)

Environmental Chemical Analysis

mwmmmﬂi:mumﬁmiwzﬁﬁmﬂmumq?}mmé’au ‘lﬁ}!.lf‘ll fﬂiLﬁ‘]_I MITNB LATMIIATINAIDGI
gilnsaliudess Tanlumsinnzidiecalagismanai uazmﬂ%’m%@ﬁamamﬁﬂ%uqq uagmsud luilaym
ﬂ1i§lﬂﬂ'li"ﬂl@llvml,ﬁ$ﬂ1ﬁfﬂENTL!Nﬁ

Overviews of environmental chemical analysis processes including sampling, preservation and preparation of
sample, sampling apparatus, problems of sample analysis by chemical methods and by using advanced chemical instruments
and their solutions, data management and result report
721-517 malulagmanil 3(3-0-6)

Chemical Technology

nquifineadestumaluladmand nszuaumsnan maianisuen msduansy msdnnesianad
TuTlssnugaenngsuais q anutasaseluTsenu szungunw tagmInAuany

Principle of chemical technology, production processes, separation techniques, synthesis, chemical
characterization in industry, safety in industry, quality system and field trip
721-518 3ﬂﬂ1ﬂ1ﬁﬂ%ﬂlﬂﬁﬂ1§gﬁ§ﬁi$ 2(2-0-4)

Free Radicals Science

a

AUNUIBVDIBYYADATE NUIVDIDYYADATT FUAVBIOUYADATY ANUHNIUBIETAIUDYYADATY

ANUARYUBIAITMIUDYYATATE FUAVBIAITAIUDYYATATZ UNUINVOIAITAIUOYYADATZTADFYNIN Na NN
< & L A a
MauvesmsAueyyaddsy msnaaeugnimueyyasdsy mymmanuduTuiasiulidszaniamlums
9 1

fudanfevay so

Principle of free radicals, source of free radicals, type of free radicals; principle of antioxidation, antioxidants
role, type of antioxidants, role of antioxidants to human health, mechanism of antioxidants, antioxidants assay, Inhibitory
Concentration (IC50)

v Y A Aa J 4
721-519 ‘I"i'JsllﬂW!ﬂ‘HﬂN!ﬂN'J!ﬂ‘ﬂz‘l"illizfc{ﬂﬂ 3(2-3-4)

Special Topics in Applied Analytical Chemistry

a A v 9 A Aa o & = 1 Y a a A
annelymiseideniaulimunaiiiinnznilszgna seezne Iinannuuanainluisnnis nie

X% 1 a a aa o 4
a3 i ludaysanms luanivuainseiilszgna
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Discussion of interested problems or current issues in applied analytical chemistry to create experience and new
integrated ideas in applied analytical chemistry
721521 Tndnendanadon 3(3-0-6)

Environmental Toxicology

vannzludaunaden Uszinnuazumassuiiavesansiudlouludunadon msinnoaniiuliluas
wqaﬂﬁmmmaﬁﬂuﬁmmé’au mmrﬂuﬁmmmi ﬂ1§1/lﬂﬁ§]ﬂﬂ’ﬂlll’ﬂuﬁlﬁllﬂﬂﬁ1i miaﬂmuwamﬁ’amwiu
magum msmsamsiyludadiiie meazaumedanm fsamedanm uaznissziiivanudesludunedon

Environmental pollution, source and type of pollutants in the environment, prediction of fate and behavior of
toxicants in the environment, chemical toxicity, toxicity testings of chemicals, in situ biological monitoring; biological
detoxication; bioconcentration; biomarkers and environmental risk assessment
721522 maluladdamwdanadon 3(3-0-6)

Environmental Biotechnology

wanmsuaznszuaumImanaluladdinm madszgndlimaTuTaddnmlumssansdaunadoy
mahiamsuaiemainm nszuumsmenmlumstiniatide nsdifnumssanisdunaden

Principle and biotechnological processes; applications of biotechnology on management of environmental
problems; bioremediation; bioprocesses in wastewater treatment; case study of environmental management
721-523 uan1azwnﬁuuazﬁ1 3(3-0-6)

Soil and Water Pollution

Muswnanmstarmslszgadaudiualgiine Taofudusunsisersyninauazih nflvesiuas
MIALABVDITTI) 13519 TUAY auﬁam@mﬁ“ﬁuﬁ'suazwqﬁﬂﬁmamiﬁm“luﬁu TuntivesAunazvaumans
MINLANNANIZVOITTIATINEAT NMITatenTan avaaeediaznszuIumaaeudreluau maluladdmsy
mim‘uquﬂmmwm'eNmﬁmmzmmmimii‘fﬂmimsﬂugﬁaummﬂﬁﬂéuﬁﬁm wagdsmsiiia

Overview of principle and application of soil science emphasizing on an interaction between soil and water,
aquatic chemistry and minerization, soil minerals, chemical surface properties and behavior of minerals, soil
electrochemistry and kinetics; pollution control of agricultural chemicals and soil erosion; colloid and its transport in soil;
technology for control of quality measurement and management procedures of chemical pollutants; and treatment methods
721-524  NANIITNEIDINA 3(3-0-6)

Air Pollution
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Sources of air pollution; physical, chemical and biological properties of air, impact of air pollutants on human
and environment; analysis and detection of air pollutants; management planning, prevention and control of air quality
721-525 malulagmsidanazmsdamsvazyades 3(3-0-6)

Solid Waste Treatment Technology and Management
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Sources, types, quantity and physical, chemical and biological properties of solid waste and hazardous waste;
impact on the environment; solid waste management at source; collection, transportation, separation and recycling of solid
waste; solid waste treatment; sanitary landfill; composting; incineration; pollution control and environmental impact
monitoring; law and policy on solid waste management
721-526 MAlHlagNATMIIANM IV UTLOUATE 3(3-0-6)

Hazardous Waste Technology and Management
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Definition, classification and sources of hazardous wastes; regislations related to hazardous wastes, transport of
contaminated substances in environment; current management practices including environmental audits, waste
minimization, recovery and recycling, operations in industry, storing and transportation, decision making and assessing of
hazardous waste sources; integrated risk assessment; hazardous waste treatment and disposal technology; physical, chemical
and biological processes, thermal methods, stabilization and solidification, land disposal by landfills, and contaminated site
remediation
721-527 msﬂsmﬁuwanizw‘uuazmmgémﬁmémnﬂﬁau 3(3-0-6)

Environmental Impact Assessment and Risk Assessment
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Principle and process of environmental impact assessment; environmental monitoring, risk assessment of
chemicals, hazardous substances, toxicants and accidents; direct and indirect integrated risk assessment for humans and
ecological systems; use of biomarkers in environmental impact assessment to decision making of risk reduction and
protection; public participation on environmental risk assessment
721528 maluTadmsthiiamadanaden 2(2-0-4)

Environmental Remediation Technology
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Overview of techniques widely used in remediation of contaminated sources emphasizing on theory, application
and limitation of utilization of appropriate technology; discussion of examples of contaminated source remediation and new
techniques for environmental remediation
721529 maluladmsthiariude 3(3-0-6)

Wastewater Treatment Technology
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Municipal and industrial wastewater characteristics, physical, chemical and biological parameters in wastewater,
physical and chemical treatment units; biological reactors design in wastewater treatments, anaerobic wastewater treatment;
advance wastewater treatments, case study in major national and regional industries
721-530 malulagmsdesaaalSema 3(3-0-6)

Anaerobic Digestion Technology
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Status and perspectives of biogas production; anaerobic digestion process principle; thermodynamic and kinetic
in anaerobic digestion system; substrate characterization; biomethane production potential; anaerobic digestion
technologies; co-substrate, two-stage, solid state anaerobic digestion; reactor design, case study in major national and
regional industries
721-531  msdaulasmaniivesenasssunanazmsllsvgnald 3(3-0-6)

Modification of Natural Rubber and Applications
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Chemical structure of natural rubber; chemical modifcation of natural rubber e.g., hydrogenation, halogenation,
cyclization, epoxidation and maleinization; preparation of liquid natural rubber and deproteinized rubber including novel
techniques for chemical modification; and application of various modified rubber latex
721-532  Smenanandwoaos 3(3-0-6)

Polymer Science
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Concepts for polymer science, structure, properties and application; condensation and addition polymersations
as well as atom-transfer addition radical polymerisation (ATRP), reversible addition-fragmentation chain transfer (RAFT)

polymerisation and click polymerization
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721-533  WoANBSADARDEA 3(3-0-6)

Polymer Colloids
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Definition and the importance of polymer colloids, polymerization and preparation process of polymer colloids,
formation mechanism of polymer colloid particle, stability of polymer colloids, morphology and charcterization of polymer
colloids, commercial polymer latexes including their industrial application
721-534  Taqwedmestamm 3(3-0-6)

Biopolymer Materials
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Overview of plant polymers; plant proteins, plant oil, starch and cellulose fiber; plant polymer processing,
chemical modification methods of plant polymers and their applications; composites foams, biodegradable polymers,
adhesives and coating materials
721-535 mmyums%’ﬂmi?'mnﬂé'auuazmmilaeﬂffﬂ 3(3-0-6)

Environmental Management and Safety Standards
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Principles and importance of environmental management standards; occupational health and safety management
standards; identification and assessment of safety risk and environmental hazards; occupational safety; occupational health
and safety law and policy; ethics for safety engineering and environmental management
721-536  M3PANIIAISUDY 3(3-0-6)

Carbon Management
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Cycle of greenhouse gases; types and units for carbon emission measurement; assessment of carbon emission
performance; carbon monitoring; carbon emission reduction and compensation; life cycle assessment of products; carbon

label; carbon footprint calculation; greenhouse gas emission standards; industrial carbon management
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721-537 miﬁﬂmuuazmu@umwﬁmsﬁ'a’%amw 3(3-0-6)
Biogas Production Process Monitoring and Control
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Process parameters; microbial community analysis; kinetic and reactor model, process simulation and

optimization, monitoring and control in biogas process, case study in major national and regional industries
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721-538  m3dSulgsnamnnazmislidszlesimiasainm 3(3-0-6)
Biogas Upgrading and Utilization
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Biogas upgrading technologies and designation, pressures swing adsorption, absorption, membrane technology,
new developments in upgrading technology; biogas utilization as upgraded biogas, biomethane, combined heat and power
system, gas to liquid process and other, case study in major national and regional industries
721-539 v Manalulataunnden 3(3-0-6)
Special Topics in Environmental Technology
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Discussion of interested problems or current issues in environmental technology to create experience and new
integrated ideas in environmental technology
a o J a
721-541  1ANVDINAANUNTITHBIA 3(3-0-6)
Chemistry of Natural Products
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Structures and biosynthetic pathways of various natural products including lipids, phenolics, carbohydrates,
amino acids, alkaloids and terpenes; purification, structural elucidation by spectroscopy; synthesis and bioassay of some
interesting natural products
721-542 91 ISINOGUMNHAZNAAN NI OIS 3(3-0-6)
Functional Foods and Nutraceuticals
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Definition, benefit and important role of functional foods and nutraceuticals; sources, chemical properties,
bioactivity and processing technology of functional foods and nutraceuticals such as probiotics, prebiotics, antioxidants,
dietary fibers, vitamin and mineral fortifying foods; examples of functional foods and nutraceuticals production from
agricultural products and local plants in southern Thailand
721-543  MSHAAMUANYTIMN 3(3-0-6)

Bio-chemicals Production
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Introduction to bioeconomy industry, biomass in Thailand, biorefinery and bio-based platform for bio-chemicals
production; introduction to metabolic pathways and metabolic engineering in biochemicals production; lignocellulosic
materials, pretreatment technology and inhibitions; biochemicals from yeasts, bacteria and photosynthetic microorganisms
and potential bio-chemicals in Thailand; bio-chemicals production process
721-544 1ANvDIEN 3(3-0-6)

Medicinal Chemistry
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Medicinal chemistry concepts, organic aspects of drug design and development, various class of drugs,
physicochemical principles of drug action, drug action mechanism, molecular basis of drug action, chemical structure
related to drug action, herbal medicine
721545 Snenenaninieddions 3(3-0-6)

Cosmetic Science
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Type of cosmetic products, hair and skin care products, makeup products, fragrances, type of raw materials and
natural products, importance and their applications, product formulation and evaluation, legal issues related to cosmetic
products, analysis of cosmetic products, cosmetic current trends
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721-546  Mswaaaslealomilazmsiszgnaliam 3(3-0-6)

Oleo-chemicals Manufacture and Applications
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Basic theory of oleo-chemicals, oleo-chemical products and new industrial oils; cationic and anionic- based
surfactants; manufacture of surfactants; lubricants and hydraulic fluids; biofuels derived from vegetable oils and fats;
Industrial uses of oleo-chemicals; analysis of oleo-chemicals; new chemistry of oils and fats; oleo-chemicals and
environment
721-547  alladinfimazIvifudigs 3(3-0-6)

Advances in Technology of Oils and Fats
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New developments in plants and processes for hydrogenation oil, refining membrane separation; alternative
technology of solvents for modern extraction methods in extraction of oilseeds, biotechnology of oils and oilseeds
developments for oleo-chemicals with eco-friendly and energy efficient processes, utilization of wastes
721-548  WAAHUNINYAUNTE 3(3-0-6)

Microbiological Products
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Processes for production of high-value and industrially important microbiological products; isolation, screening,
long term preservation and strain development of microorganisms in industry; conditions and processes for producing
microbiological products; product recovery and purification; examples of new and interesting production of microbiological
products in industry
721-549 nasglugammnssunazieal fuams 3(3-0-6)

Standards for Industry and Laboratory
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Basic knowledge of quality control in the industry and laboratories and their implementation. Standard operating
procedure examples; related documents and the process of applying for certification. New standards and quality control of
interest in the industry and laboratories
721-550 ﬁ"a%’aﬁmHmawaﬂﬁmvﬁgm%mw 3(3-0-6)

Special Topics in Bio-based Products
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Discussion of interested problems or current issues in bio-based products to create experience and new integrated
ideas in bio-based products
721-551  IAINTINT AN 3(3-0-6)
Biochemical Engineering
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Biochemical and engineering principle of the industrial microbial processes including batch and continuous

culture, kinetics of enzyme-catalyzed reaction, metabolic pathway, kinetics of substrate utilization, product formation and

biomass production in cell cultures

721-552  mAlUlagWAINUFIMN 3(3-0-6)
Bio-Energy Technology
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Fundamental principles of biofuel/bioenergy technology; renewable feedstocks, availability and attributes for
biofuel/bioenergy production; biochemical process for conversion of biomass to fuel; ethanol, butanol, methane, hydrogen
and biodiesel production; environmental impacts on biofuel production; value-added processing of residues conversion to
biofuel; case studies on biofuel production
a dJ A a Jy
721-553 n153miwmmzaammmmmﬂgnimmmw 3(3-0-6)

Biochemical Reactor Analysis and Design
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Application of mass/energy balances and reaction kinetics for design, analysis, modeling and scale up of bio-
reactors for microbial cultures
721-554 mﬂiuiaﬁmmﬂmmxmi‘ﬁm‘%q‘n?é's‘im%’unizmumi%amw 3(3-0-6)

Separation and Purification Technology for Bioprocess
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Principles and application of separation and purification techniques of biomolecules produced from bioprocess;
product recovery operations by filtration, precipitation and sedimentation, centrifugation, extraction, Ion exchange,

chromatography and adsorption, membrane separation, distillation and pervaporation, absorption and stripping, and

membrane- electrolysis cell
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721-555 inalulagvoaoilass 3(3-0-6)

Enzyme Technology
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msafauaznsiud gnaen el nsadueulsl msdszand1ion T lugaamnssu

Chemical structure of enzyme; kinetics and mechanisms of enzyme; enzyme regulation and production,
extraction and purification; immobilization of enzymes; application of enzymes in industries
721-556  manlasuvesdadlundany 3(3-0-6)

Waste Conversion to Energy
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Fundamental of combustion, combustion of municipal solid waste, hazardous waste and sludge based on waste
characteristics; calculation and utilization of available heat from waste combustion; technology for conversion of
agricultural and industrial wastes to heat, combustible gas and liquid fuels
721-557  misthiiasazmsl¥dszlerionveadsdimn 3(3-0-6)

Biological Waste Treatment and Utilization

¥ila unduazrdmlszneuvesveudeiiuvewwazveunar mathdaindednmonvhiuledad
HAZYATINNITTY wazmsinhinduunld nszuumsiuvesds mausndaue ﬁagj“lummg%mmxmiﬂmﬁum
1452 Tomnd

Types, sources and composition of solid and liquid wastes; biological treatment of waste water from livestock
farming and industry, and recycle; waste handling and storage; composition separation and waste utilization
721-561  mst3eUgnsen 3(3-0-6)

Catalysis
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Principle of catalysts, adsorption and kinetic of surface reaction, mechanism of catalysis, reaction kinetic of
homogeneous and heterogeneous catalysis; surface chemistry; deactivation, selectivity, simple model of reaction activity;
examples of catalytic reaction in industry
721562 InssadiamazTagama 3(3-0-6)

Smart Materials and Structures
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Fundamental of smart materials, types, structures and properties, nanostructures, coatings, sensors, shape
memory alloys, ceramic materials, piezoelectric materials, semiconductors, electroactive polymers, hybrid and composite

systems; applications
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721-563 musalfnseudanas 3(3-0-6)
Photocatalysis
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Principle of photocatalysis, classification of photoreactions, energy transfer, electron transfer, and sensitization,
heterogeneous photocatalysis processes, photochemical reaction mechanisms and reaction intermediates; characterization
of heterogeneous photocatalysts and applications
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Surface Chemistry of Materials
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Basic property of surface chemistry, surface tension, solid-gas and solid-liquid interfaces, thermodynamics of
surface materials, theory of adsorption on surface, adsorbent and development of adsorbent, surface area analysis and pore
size distribution of adsorbent materials, surface materials image analysed by scanning electron microscopy; adsorption
isotherm, adsorption kinetics, adsorption mechanism; applications of adsorption
721-565 Jaguluuaz aaisalsznou 3(3-0-6)

Nano Materials and Composites
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History and advances in nano-scale materials, general theory about nano materials, composite materials and
nano-composite materials; type and production of nano-composite materials; characterization and properties of nano-
composite materials; applications of nano-composite materials
721-566 Ismamidmiuaaulasiag 3(3-0-6)

Chemical Modification for Materials
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Chemical techniques for modification of material properties including preparation, synthesis, reactions,
modification of functional groups, grafting and chemical industrial processes
721-567 vvetumumaTagyszgna 3(3-0-6)

Special Topics in Applied Materials
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Discussion of interested problems or current issues in applied materials to create experience and new integrated
ideas in applied materials
721-581  sufeudsIdemanadl 2(2-0-4)

Research Methodology in Chemistry
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Integrated chemical research concept; research proposal writing; morality and ethics in research work; statistics
for experimental design; data collection; experimental data analysis; conclusion; research report writing and case study
X ° v A a J
721-582  MIANHIUBIAUMHIVINENTNUS 2(0-2-4)
Thesis Preliminary Study
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Oral presentation and submission of research proposal; preliminary research experiments; data collection;
experimental data analysis; conclusion; research report writing and case study
721-590  Inenfiwus 24(0-72-0)
Thesis
Y. Y aw o a = ' 1] 9 4 ) ' 1Y)
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Advanced research on integrated fields of chemistry emphasizing on utilization and value adding of available
materials and economic plants in local areas as well as implementation of environmental management system using clean
technology to serve needs of southern industry and to create student’s morality and ethics under supervision of thesis advisor
a a <
721-591 INNUNUD 36(0-108-0)
Thesis
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Y 7= a A s
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Advanced research on integrated fields of chemistry emphasizing on utilization and value adding of available
materials and economic plants in local areas as well as implementation of environmental management system using clean
technology to serve needs of southern industry and to create student’s morality and ethics under supervision of thesis advisor
a a d
721-592 INNUNUD 18(0-54-0)
Thesis
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Advanced research on integrated fields of chemistry emphasizing on utilization and value adding of available
materials and economic plants in local areas as well as implementation of environmental management system using clean
technology to serve needs of southern industry and to create student’s morality and ethics under supervision of thesis advisor
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721-593  @nanmanilszgna 1 1(0-2-1)

Seminar on Applied Chemistry I
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Students study on current interested topics in applied chemistry from articles published in international journals
for presentation and discussion in class under supervision of instructor
721-594 é’uummamﬁﬂﬁzqnﬁ 2 1(0-2-1)

Seminar on Applied Chemistry 11

I RARIANEIIABY: 721-593 Fuuimaniilszgnd |
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Similar to 721-593 but articles presented are different
747-501 @OAMIHSVNUIIY 3(2-2-3)

Statistics for Research

9
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Data presentation and basic data analysis, variables distribution, sampling distribution, estimation and hypothesis
testing, analysis of variance, analysis of regression and correlation, cluster analysis, test for independence, strategy for
choosing appropriate research methodology
950-500 321D UITIVY 2(1-2-3)

Research Methodology
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Philosophy of sciences; research as a scientific method; selection of research topics; critical literature review and
evaluation; writing of research reports; common research methodologies in students’ study areas or their areas of interest

including statistics, designs of experiment, qualitative research in social sciences, quantitative tools in social sciences
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Module 1: msveiu3Isms
maonenamans 1(1-0-2)

Research as Scientific Approach

wateidne: Ussarinmmand Inmmaaduifuinmmaniifion osdanuduazdefiansina
Innmans assnzimawamaInemani anuduwusszniavaiura mIaglna MIAUquUAMNINIUITE M3
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Philosophy of science; science vs. pseudoscience; the contribution of research to knowledge and scientific facts;
scientific rationality; causation; inference; quality control in research; research misconduct and ethics in research
Module 2: 3533amaInencans 1(1-0-2)

Scientific Research Methods

watefiny1: AmAamainnmans msnaaeuauyagutazmimlidunguy Nuwutazesnuuy
M3t Fiiaveyauazmadamanuieya myinszideyatazmsudana uisonunain

Scientific thinking; hypothesis test and its generalization to theory; research design and planning; data type and
data collection techniques; data analysis and interpretation; clinical research
Module 3: f'l'ITmJTI'J‘M!!ﬁ%ﬂ'IﬁJi3!3?!1!355&!7155% 1(0-2-1)

Critical Literature Review and Evaluation

WateiiAne: 1ssunssunazunasdoya Mindumedifanasgudeyadidnnseind Fr9aemiadiu
Ao uneswevlng mInunussaunssuazunIngel midszgnaliveyadssaunssulumadouinaiinug

Literature and its sources; relevant internet and electronic databases; computer software aids; literature review
and critique; literature information application to dissertation
Module 4: @9ATIH5UNTIVY 1(0-2-1)

Statistics for Research

wadefidny: adAFanssann matuauedeyalugduunamsaaznsl msnsznedivesngudioda
MSMUINVLIAYDINGUAI061 adAFeeyuIL; ANOVA lananas eanduius msnaneadudu anunaunau @
uilsnau wagdlfduiug

Descriptive statistics; data presentation: tables and graph; Sampling distribution; sample size calculation;
inferential statistics; ANOVA; Chi-square; correlation; linear regression; goodness of fit; confounding and interaction
Module 5: 9NUUVUNIAI
naaey  2(1-2-3)

Experimental Design

WadeiiAny: POALLUNITNAADUAVYAFIW LHUNITNAADINDUFUANYT D] mswﬂaaqﬁﬁuwmmmfm
vaenauysal msoenuuuFunneiFoauuy 2 uag 3 msaammumsmawﬁfugq MIVDNUVLNUIIENAAUN

Design for hypothesis testing; completely randomized design; randomized complete block design; 2n and 3n

Factorial design; advanced experimental design; clinical research design



25

A ¢ o [ [
swremsdszimangasszaulSayanin

wangasIinnmaasuiudia  awisuaiilszgng

M mailna L mpauny

M wangaslnd O udngasunnd O udngasnwsangs

L wangasTua wa o M vdngasilSuilye wer. 2563

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

A¥emanI1n15d as.@1nn Tvdgassa*, m.a. (al), uvmn TuTadgsuis, 2548
o a 4 o 14
399A@A519158 A5.1U52IN8 ANAUNT*, Ph.D. (Life Science), Technical U. of Denmark, Denmark, 2553

4 [ a o a a 4
TONNTAATIITY AT.TAUT VTUIYTU*, 9.9, (’Jﬁ’JﬂiillLﬂ?J), V. AVAIUATUNG, 2553

9 J v v 1 a2 a a J
HYIWAITATINTY AT, ﬂjjll'liﬁu TAUYIY*, 15.0. (ﬁa“]ﬂ')ﬂﬂ']), . AIVDIUATUNT, 2553
Y

' 4

a J a a 4
HFIYATNITI0138 AT, SIERD ﬂﬁﬂﬁﬁllv],W‘]al.ﬁEJ*, 9. ('Jf”f’JﬂﬁﬁiJLﬂ?fl), U AVUATUNT, 2556

509N ans19158 A3.3 1asnl F221A5 85550, Ph.D. (Chemistry), U. of Aberdeen, UK, 2543
A o

Y 4 4 a a 4 =) a o a .
HAFIYAITAITI15Y AT.ITTAU TINIITTY, 5.0 (mmmﬁcﬂmaxmﬂﬂaﬂwaamm), 1.4¥Aa, Ph.D. (Physique-

Science des Materiaux), U. du Maine, France, 2548

A¥0man319158 3. 33071 Auiiies, Ph.D. (Applied Chemistry), RMIT U., Australia, 2552
Y L4 [ 4 =) =) a 4
HB0Mans19158 3.9 159550 quauns, Us.a. Gual), vawaimnsuns, 2559
[ < A @ 4 a o
a3. Juiigy uunde, Us.a. (adsenansd), u.asvauniung, 2558
Homnans1158 a3 gMiai Jowimuwa, r.a. (Aranssunl), uaeuaunIung, 2555

v W L4

4 4 J [ t4
WWAIANITINTY AT. TYYIAN gNINUTD, IF.9. (%’JL’J%’?HZW]?), y.jaeanyal, 2559

o

Y

"

9 4 =) S &Y S a 14
HAFIYAITNITI0158 A3, Wiaen Ny, 5.0 (1), V. AIVATUATUNT, 2560
Y

"

o d o o as a I'4
A3. auSnY NUtKa, 15.9. (A TuladwnIn), v.aeva1uasung, 2551
= @ L4 =y =} a 14
A3. 10A 1IMNITNY, Us.a. (FuAL), N.aUaIUATUNS, 2557
594MANTI5E A7 3R 399188, Ph.D. (Chemistry), U. of Bristol, UK, 2550
4 a = o = Y =
28fNAN319138 93010 Uzrnanniia, Us.a. (maTulasndaaany), wina luTagnszeeunaisuijs, 2558

Y
A
' o Y 2 a s
Pj: FWANTNT10158 AT.UYYYT ¥IYUDN, 1]3.@. (ﬂ”liﬁ]ﬂﬂ”liﬁ\ill']ﬂigll’t‘)u), . AIVATUATUNT, 2556
tﬁj UFANIIT AT.UUAT Lﬁmmuuﬁ, Ph.D. (Renewable energy), U. Brunei Darussalam, Brunei Darussalam,

2558



26

v d [ [ Jd a d A o a
NﬁﬁWﬁﬂ1i!§ﬂu§‘i$ﬂUﬁﬁﬂgﬂ‘§ (PLOs) ﬂﬁq%ﬁ/?gﬂﬁﬁﬂu !!ﬁ%ﬂﬁq’ﬂﬁ/?gﬂﬁ'Jﬂ!!ﬁ%ﬂ"li‘lJﬁ%m‘HNﬁ

szaufaanin

o d oy
AAANTNIILIBUI

3TAVNANGAS (PLOs)

d Y Y o ~ 4
nnqﬂﬁmiaaumfuwmmminmug

J a = b4
naqwﬁmiﬂizmuwamiﬁﬂug

= a d‘d
PLO1 Haa@andIngaAnIsuna

%

= a2 IS =
ISIVSUVIUY HAUBITN U

IFLNVIIUNIBING DITRUEN

U a

VIFUUN TIEIWITGWI% uag

a o & Aad d
INTTUHNNANDDINNT

1. UgndaliindAniiszidionie

iaswng szfeunazdotiny
7 1 Ao '

2. AR eEluLUREINALA
undnulunstiszidenionisn
ng suibeunagdetiay

3. Ugndsldiindnelinnusuiazeu

4. AnanusvAazeu TaeueUueaIl
nqu

d

5. 9113 0AdOUABALNINAVTITY
35330 umsaon
' A Y Y a ~ o o

6. dudanlidsmnnssufiesnnsin
2
Y

7. Ugndalddtadamsadaazinu
FoIFUAVOINANGAT AU
UMING1AY

8. d0AUNINGOINTHITIOITTA
MMz NITIVeIIT
mMaInenans

9. IANMIANDVINT0ITTANVITTUMNS

FPUAEMIANADANAIIY

Usziliunnnganssumsi
szisnIte 1INng seile
tazdeiiany
szmiuannanusuravonlu
wihid 145 uneuming
Usziliunnnganssumsi
AUBIIN 938FITY
Uszidiunnms lianusiuile
Tumsihianssuitesssng
Yszdivnnnganssumsadng
HazdnEFeIdeUnI0aAns
Usziiiuonani1§5u
NOUNWY/AUITY

seiiiuanmsinaue

TA59W/KaUITY

&
PLO2 VUszgnalianudiiunil
4 2 dJ
Uszgna undidmaz
aa k4 a v J
malulagdauadon wansam
= A o d
1T e daqilszanaly

14 ¢ a
ﬂ]ﬁ!!ﬂﬂmuﬂﬁnﬂﬁﬂ1uﬂ1ﬁmﬁlﬁﬁ

F

1. m3vsseeuazalfians lusuisou
HATMIDW-ADY

2. famsiseumsdeuiiumsisou
UYDIHITOULIY active learning A0

Yy Y o

weumnenuldauad shsean
uagriuaue
13 Y =3 Y d a

3. dnldlimsiSeuinnaniumseias
IausseeiAs lagIngInsneuen
A = A A o
niian Fermnywsetilszaumsel

A

1. Usziiivanmsaeudes/aol

nanma/douilatema

a o {1 Yo
2. ﬂizmumﬂmimamﬁ"lmu

VOUNNY/T1UW/MIUNTUD

3. dszuannmsnevainiyluy

18I TN

4. 15zunnansvii Insaany/

et




27

o d a oy
NAANTNIILIBUY

32AUYANgAS (PLOs)

¢ AV o oy
naq‘nﬁmmﬂuﬁl%wmmmissﬂug

J a = 4
ﬂﬁqnﬁﬂ]iﬂi%!&luwﬁﬂ]iﬁﬂug

(9,

[o)}

v ¥y A 9y g
. NMTUDUHNIYNIVBDLTDIAUAIULAS

ﬁﬁwqmuammuﬂﬂﬁ”ﬂ

A R k3 =t
L MITUDUURVYNTUANHINNATUIAY

" o
Uszgnd laglisund senuuag

muauummmmf’ﬂm

. MINAREUaNasuIIWAUITENIN

919136 WnANY LT AN
3 A
szneumsluilszdundeams

Uuilganiann

y A a A
PLO3Gl‘lf!ﬂ§ENNE’)W°H§1HTI1Q
a dJ & A
INANFAAIUATIATOINDINNIS

= d
‘VIN!ﬂN‘]Ji%EJﬂﬂﬂ1NN]ﬂ§§1H
4 a wva
ﬁmﬂgmnmmzmmgm

ATHNITN

—_—

@ = A g =) Y
LAAMTTYIUMTTIUNUUNTITYIUY

9. . .
VYBIAITYUIUY active learning 108

TR E A CLGGERA ALY

daldlimsBeuiuaziinifiams e

A A = A Y]
1N3090MINNBUTN HIBMT 1%

4 Ay
IATDINDAIYAULDN

a . Yo
1. dsziuanlasanunldsy
YOUNNY

2. sziuaninye luns e

A A
IATONUD

PLO4 A UHHNUIEMN

av a d
NITUIUNIIIVENININYIAIGNT

14 = 4 Y aal 14
ﬂ]ﬂ!ﬂuﬂ§$Qﬂﬂmmﬁﬂﬂ53Nﬂﬂﬂ

Taentiunaiimszy malulad

[ dJ

Faunadon HAAN NG IUTINN

A o 4 o ]| K
ﬁiﬂ?ﬁﬂﬂi%EJﬂﬂ HazMUION

NANITZNUADTINNTUNIAADN

—

(98)

8 Y S
L MITUDUNVYNTUANEIATULIAY

Uszgnd Taolidunh hseauas
auenuzuImang 1y
myAmliaes e lusedn
Ineinusuagzsenuauinmeh

NNFINNNMHUADE AN UTUD

R AT YRR YR e R PV T AR IT R EFAA T

A o A
UIDADIVUDU

1. myaouvoew/aouinmla
2. UsziiiumaInmMsUIE U9/
NTADVAIDIN/MITUFAIANY

a <]
AU
3. 152uNaINT 189U

anufImiiveIneinu g

PLOS5 Wen1A3A1A3
4 A

Uszgna tionauaueInIN

v

feamsvesilszmanaz

Y A
Qﬂﬁ1ﬁﬂ§§u‘nﬂﬂﬂu

—

. msanlFiarsalusiedn

InetnusiarseuaNuiINI

NNFINMHUADE AN UTUD

-auasulfdhsumslszaginms

e linamswuilzuanilasu
Y a <3 v Y o 9
doAau Sufeerniuay

maTuTlad lnunuinImmsane o

1. Usziliumaningrgau
k) 9 a a 4
ANUAIUTIVOIINGINUTYD
FNANMUUABE T 1AV
2. 152HUNANNBLMTHUUIAA
Tnylunmsiamnaulve

3. MIAOURUINGTNUT




28

o d a oy
NAANTNIILIBUY

32AUYANgAS (PLOs)

¢ AV o oy
naq‘nﬁmmﬂuﬁl%wmmmissﬂug

J a = 4
ﬂﬁqnﬁﬂ]iﬂi%!&luwﬁﬂ]iﬁﬂug

(98

1 a Y 9 dl =
. guasuldumsn@euiteudniu

Usznoums/auan mens 1wy
A v A o o
MI9ANNADINT (WBU WAL
av Y = I
ez gnANaaUTUBY
ADAMUABINITVOIADIY

¥ A
ﬂigﬂﬂ‘ﬂfﬂi Vlamuuaztﬂﬁzmﬂ

PLO6 1AA302NDINGANTINMS
o d
WINTZUIIUMIMIINNManI

¥ lununlasuneuviane

—

\S]

v
ada Y

- gndaldiiruzaananedu

INeINANI AT MIIINTZUIUMST
mameeaasnlFluaunldsy

UoUruY

7 [l Aa '
- Aannsauiuuegenaun

@ =K
UNANH

1. dsziiunnuganssumai
A 4 Y
ATZUAIUMIMOINemansinly

Tuaun ldsvveunine

PLO7 #aa300nanganssu
4 oy
NaMAULIATMSEUINEN

gl

=)

—

(98)

- gndaldTinganssuitamnan Tu

FEHINMTIEOUNTEDULAZATIN

NAINTTU

 gndaldiiinezmsisouiaaoa

aa
PIN

L AANTTLIUMSSoUMTTOU LAY

‘]Jﬁ&’ﬁﬂﬂ']ﬁiliqluﬂﬁﬂﬂﬁ’ﬂﬂzﬂﬁ

=} 9 aa
138UIATDATIN

1. Ysziiuanmaauuaza
v a Y Ay Yo
suRasey luninnlasy
UOUWNIY
o Y 7 A
2. MIUUAUBNAMITAUAIINTO
NunIgsuveunelusiedn
AN 9

19 = v aa
3. NMNYENTLTIUIADIAYIA

PLOS naaseondamsilfiinau
v Ade .
MuUKTNNNMHUAl MY

v o YA v Ay
FINAVHOU a3194ATY Hay
USufmuusunvesdaani

uanmanazilasunilas

—

(%)

IANINTTUMIITEUMTTOUNITIY

=

msmhaunguazuided

o o

dwiusiunnady

@

a A a
ﬂﬂﬂﬂii“ﬂwﬂw‘i@ﬂﬂﬁWﬂ/uﬁﬂq

=

a <
ANUAALTU

-auasulfdhsumslszginms

e linamswuzuanilasu
Y a <3 v Y o 9
dofAau Sufeerniiay

maTuTlad lnunuinImmsane o

' a Yt 9 A =
. ﬁﬂlﬁill(l‘ﬂNﬂWiLEU"ILEJ‘(’JiJLEJfJufTﬂ"Iu

Uszneums /s imons 1wy
A v A o o
MIBANNABINT (B IMWAIN

av 9 = 7
\i'lu’Jﬁ]ﬂﬂTLlLﬂllﬂizEJﬂﬁ‘ﬂ@ﬂ‘Uﬁuﬂﬂ

1. dsziuannaauuaza
v A 9 d‘d‘ Yo
SuRaveuluniinn 1dswy

UDUHNUY




29

o d a oy
NAANTNIILIBUY

32AUYANgAS (PLOs)

¢ AV o oy
naq‘nﬁmmﬂuﬁl%wmmmissﬂug

J a = 4
ﬂﬁqnﬁﬂ]iﬂi%!&luwﬁﬂ]iﬁﬂug

AOANUABINIVOINBID UL

szime

PLO9 1¥,mu I nemaz

> d‘ =\
mMudangulumsaea it
a ¢y = Jd U
Inenaaniuniilszgnaodna

manzauiuunaznguvang

1. 3amsiseumsaouazinousun
v o A H
mumsininyzmMsdoa1sninmsya
= 1 YA
Myls mawen Tusenigzeu
Adou nagmsiuauoNaIY
2. aiuayuliinauenanuinlu

NS ERINIMITLAVUNNTIA

1. inygmswalumsitaue
HAULAZMIIAEUTIBIY

A o A Yo
2. Usziiivanmsnaunlasy
YOUNNIY/5181U/MTUNTUD
3. U521u1IAMIAUMIDININ
AN Yo
NunIgsuveunng
4. Usziiiumalasmsaoudaey
A o 4
vsomsuuaueuuuimilal

waz/vsoms I lu

1PNEITIYNUY

PLO10 J¥malulagansamme

wazmMInNzm s aavlums

= 14 = 4
mmmumuﬂszqnm

Qs

g

]
[ a

1im)szaumsaimsiFouindudsy
IRAGowaenldnalulad
asAumALazmMItemsi
nannagIaZIHIZaY

2. dalszaumsal B ominaue
aaau Tagldina TuTadasaume
Tdma TuTagasaumania

Atlaenaas Az ana

a 4
1. anwamnse luinszuaz s

wonldmaluTadasaumenias
d‘ a
Msaoans lumsendsrenaay
9 l
Tdeshamunzay
% o 9
2. inwzlumstuauedoya
ATAUNA AADAVUINNNHIN
a o Aan
Adlamaasazanaulsznen
Y
Taedraumnz ey
A ° Ay Yo
3. Uszmuanmssnaun ldsy
YOUNNY/I 1 U/MIUUTUD
4. 152111INMTABUAIDINDN
Ay Yo
nunldsuve e
a Y A
5. Usziiuma lagmsaeudoeu
A o 1
Wsemsuuausuuvilnlan
waz/vMsoms 1 lu

ONF1TIIYINU




