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(Research Methodology in Biology)
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Principles and methods for retrieving biological research information
from academic databases, search engines, and generative artificial
intelligence tools. Analysis and summarization of Thai and English research
articles for literature review writing. Utilization of reference management
software. Design of biological experiments in accordance with scientific
research methodology. Critical application of bioinformatics and artificial
intelligence tools. Presentation of biological data via graphs, tables, and
academic posters. Laboratory safety standards. The code of ethics for
researchers issued by the National Research Council of Thailand. Artificial
intelligence governance. Ethical and legal regulations related to specimen
collection in conservation areas and the use of living organisms in scientific

research.
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512 502 AsAATEikaziATaslafiddyn1edainen 3(2-3-4)

(Essential Assays and Instruments in Biology)
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Principles of biological analysis at molecular, cellular, tissue, and
organismal levels. Selection of appropriate scientific instruments and
methodologies for addressing biological problems. Application of statistical
analysis methods and interpretation of data obtained from scientific
instruments. Utilization of bioinformatics and generative artificial intelligence
for retrieval, analysis, and manipulation of biological data. Experimental
design in biological research with emphasis on the selection of suitable
analytical techniques and instruments. Laboratory safety standards.
Adherence to research ethics and integrity in data analysis. Compliance with

equipment use agreements to achieve scientific objectives.
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N13BIULALLVIULTIVINTG 1(1-0-2)
(Academic Reading and Writing)
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Evaluation of the credibility of academic sources. Academic data
retrieval from database using search engines and generative artificial
intelligence tools. Principles of reading, listening, and analyzing to extract key
points from academic information. Principles of summarizing and writing
academic reports in biology. The importance of using appropriate academic
language. Principles of writing thesis proposals and theses. Basic principles
for preparing and writing scientific manuscripts. The use of bibliography
management programs. Application of generative artificial intelligence to
assist in writing abstracts and academic articles, and detecting academic

plagiarism.

NIwAUYNINITIINEIAIBUTANTIY 2(2-0-4)
(Biological Problem Solving with Innovative Approaches)
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Major global concerns in biology. Problem-based learning. Innovative
problem solving. Innovation and creativity. Concepts and significance of
biological innovations. Case studies in biological innovation. Analytical
thinking. Critical thinking. Design thinking. Designing solutions or prototyping

innovations. Scientific communication design. Effective pitching techniques.
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512 511 Rluding 3(3-0-6)

(Genomics)
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Concepts and principles of genomics. Structure and function of
genomes in living organisms. Genome sequencing using Next Generation
Sequencing (NGS) technology. Genome data analysis and interpretation.
Epigenomics techniques and environmental factors influencing gene
expression. Environmental DNA studies using metagenomics for biodiversity
monitoring. Principles and applications of genome editing. Case studies on
genomics applications in medicine, agriculture, environmental science, and
forensic science. Retrieval and evaluation of academic information from
databases and generative artificial intelligence tools. Scientific writing and
presentation of genomics data. Research ethics and the societal and

environmental impacts of genomic advancements.

512 512 inwenugaansluanuIdenetaingd 3(2-3-4)
(Genetics Skills in Biological Research)
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DNA and RNA extraction. Genetic material quality assesment. Principles
and applications of Polymerase Chain Reaction (PCR). Primer design. DNA
markers. Sequence alignment. Phylogenetic tree construction. Use of
bioinformatics for genetic data analysis. Operation of basic molecular genetic
instruments. Compliance with laboratory safety standards. Research ethics.

Collaborative teamwork in the laboratory.
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Usznuddemaluladdafledindaiunszud 3(3-0-6)
(Current Issues in Multi-Omics Technologies)
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Concepts and recent advancements in multi-omics technologies.
Analysis  of  genomics, transcriptomics, epigenomics, proteomics,
metabolomics, and phenomics. Utilization of search engines and generative
artificial intelligence for retrieving research data in multi-omics. Presentation

and discussion of research articles following ethical principles.

WIVBLANIZN9YIINGN 3(3-0-6)
(Selected Topics in Biology)
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Literature review, analysis, presentation, and discussion of selected

advanced topics in biology.

Ussihudainenmunssus 3(3-0-6)
(Current Issues in Biology)
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Topics of interest in biology. Current issues related to biology and

applied biology.
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wuladulussuinuidauinisusauuas 3(2-2-5)
(Endosymbiont and Insect Evolution)
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Study of theories on the origin and diversity of endosymbionts.
Relationships between insects and endosymbionts. Theories and
methodologies of endosymbionts in insects. Analysis of academic research
articles to summarize key information. Design of data visualization and
graphics for scientific communication in biology. Retrieval and selection of
reliable academic information using databases and generative artificial
intelligence tools. Selection and interpretation of data from scientific
instruments for analyzing endosymbiont diversity. Compliance with

laboratory safety standards.

FINYINATYBITRUINTVRFUF IRy 3(3-0-6)
(Morpho Evo-Devo of Flower)
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Principles and theories of floral development biology. Comparative
developmental processes in flowers and evolution of flowers from different
groups of flowering plants. Evolution of floral morphology and pollination
process.  Application of scientific tools for ancestral character state
reconstruction analysis. Analysis and presentation of biological information

from reliable sources.
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walulaguazuinnssuniswannaleld 3(2-3-4)
(Orchid Production Technology and Innovation)

Hadeinasemaidulauaziannnsvesndaslsl winnsvereiugndels
luszdugnaimnssy n1susuusqunmnaleldlneldinaluladfduognua
nmsUszgndlfinaluladuazuinnssulunisndnandgliiionsd nseuuas
mMsagiunanEifemainnisiifuniwilnewazawidangy mseAuseuay
wandsuanudaiiuieriunisdauaznisiamnndaels

Factors influencing the growth and development of orchids. Principles
of industrial-scale orchid propagation. Quality improvement of orchids using
hybrid DNA technology. Application of technology and innovation in
commercial orchid production. Reading and summarizing academic research
articles in Thai and English. Discussion and exchange of ideas on orchid

production and development.

wmaluladnsmnzideaifedeiiy 3(2-3-4)
(Plant Tissue Culture Technology)
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Preparation and selection of plant tissue samples for culture. Methods
of plant tissue culture under controlled conditions. Types and properties of
plant growth regulators. Application of technology and innovation in plant
tissue culture. Summarizing and analyzing academic research articles in Thai

and English. Discussion and exchange of ideas for learning.
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512 520 WONWAUNTUITILTIYTUING 3(2-3-4)
(Integrative Plant Systematics)
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History and development of plant systematics. Principles and concepts
of phylogenetic systematics of plants. Methods for plant biodiversity
conservation. Application of software for constructing evolutionary relationship
diagrams of plants. Analysis of taxonomic problems by integrating multiple
data sources. Planning, designing, and conducting research to solve taxonomic
problems. Botanical description and specimen management in herbariums.
Use of tools and adherence to protocols for studying herbarium specimens.
Assessment of the societal and environmental impacts of taxonomic research.
Awareness of the value of plant systematics in biodiversity conservation.

Planning field surveys for plant diversity studies in collaboration with others.
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512 521 ¥apliArans 3(3-0-6)
(Biogeography)
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Principles and fundamental concepts of biogeography. Factors
influencing the distribution of organisms. Role of evolutionary processes in
shaping species distribution patterns. Analysis of spatial and biodiversity data
using biogeographical approaches. Application of Geographic Information
System (GIS) or bioinformatics software for studying species distribution.
Research design and use of biogeographical models for scientific hypothesis
testing. Analysis of global trends in biogeography and their connection to
environmental and conservation policies. Identification of biological
problems based on scientific data. Development of solutions to biological
problems with consideration of ecological and biogeographical factors.
Planning biogeographical studies or research using scientific tools and
methodologies. Evaluation of the significance and impacts of biogeographical
research on society and the environment. Describing the value of
biogeography in biodiversity conservation. Analysis of environmental impacts

and climate change on species distribution.
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512 522 @rAnemswasundasanimgiiannie 3(3-0-6)

(Climate Change Biology)
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Mechanisms of climate change and its impacts on natural systems.
Effects of climate change on plants and animals at molecular, genetic,
physiological, population, and ecosystem levels. Impacts on adaptation,
evolution, and biodiversity. Conservation and management approaches in
the context of climate change. Presentation of academic information in
biology. Academic information retrieval using generative artificial intelligence
tools. Discussion and exchange of ideas for solving biological problems.
Conducting research in accordance with the related laws and regulations.
Awareness of climate change impacts on ecosystems and biodiversity. Roles

and responsibilities of biologists toward society and the environment.
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ns@igulusunsuuazn1suselanatayaidetiaingn 3(2-2-5)
(Programming and Biological Computing)
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Fundamental computational skills for biologists. Importance of data
in  biological research. Problem-solving approaches in biology using
computational skills. Computer programming, data management, data
processing and data visualization with standard libraries. Bioinformatics tools
and libraries for genomic data analysis. Design and implementation biology
projects using computational skills. Application of artificial intelligence and

digital tools for biological data processing.

AARANMIUIUITENINYIINEN 3(2-2-5)
(Statistics for Biological Research)
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Principles and methods of using statistics to analyze biological data.
Descriptive statistics. Hypothesis testing. Comparison analysis. Relationship
analysis. Regression analysis. Principal component analysis. Cluster analysis.
Utilization of software to manage and analyze biological data. Interpretation
and presentation of results in an academic format, adhering to ethical

research guidelines.
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512 525 aiugaduazinnssuiaide 3(3-0-6)
(Stem Cells and Tissue Engineering)
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Principles and theories of cell biology related to stem cells and the
developmental processes of different types of stem cells. Classification of
stem cells based on their sources and properties. Fundamental principles of
tissue engineering, including natural and synthetic tissue structures (scaffolds)
and biomaterials. Technologies and processes for developing tissue-
engineered products. Applications of stem cells and tissue-engineered
products in regenerative medicine. Academic information retrieval from
databases using search engines and generative artificial intelligence tools.
Selection of credible academic sources to support studies and research.
Analysis and advance instrument selection for stem cell and tissue

engineering research.
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N1INTINNTIINYITTAUAA 3(2-3-4)
(Cell-Based Bioassays)

NANNITULAENUYN1TITNeVNLad wé’ﬂmmazmﬂﬁﬂﬁugmﬂuaqmi
wneihoagaddnfluiesUftineg nsamalnsgienudufiveesansig 4 au
wnsgruanalagldimataseauad n1seeniuudayaidagunin A5 a9
uaznsinLitensdoaseTIine nsdudunas msidenlddeyamsizinisan
grudeyauaziaiosdelaiuatsiinioleiiensAnuinaznnside nsdenldis
asinediinerseduead wndeslenainenmaniuazinadaadnlunig
Uszifiupnulufivresansind wdndwe uazsed nisldwenduasifiodinsen
fogannnsnaaeussduiad nsufifoluiesufoinmamisidonsad ns
UuRaunnsgruauUasndeluieslfusinig

Principles and theories of cell biology. Fundamental principles and
techniques of animal cell culture in laboratory. Cytotoxicity assessment of
various substances based on international standards using cellular
techniques. Designing visual data, graphs, tables, and graphics for scientific
communication in biology. Searching and selecting academic information
from databases and generative artificial intelligence tools for studies and
research. Selecting cell-based biological analysis methods, scientific
instruments, and statistical techniques for toxicity assessment of chemicals,
products, and radiation. Utilizing software for data analysis from cell-based
assays. Laboratory practice in cell culture. Compliance with laboratory safety

standards.

d997nen 3(3-0-6)
(Malacology)
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Taxonomy, morphology, anatomy, physiology, evolution, phylogeny,
ecology, and geographic distribution of organisms in phylum Mollusca.
Biodiversity and economic, medical, and environmental significances. Current
research interests in malacology, with the retrieval of information from

databases and the use of generative artificial intelligence tools.
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512 528 &9UANYINIINITHINEG 3(3-0-6)

512 529

(Medical Malacology)
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Snails as vector transmitting parasitic diseases to humans and animals.
Snail-parasite relationships. Disease transmission dynamics. Identification and
classification of parasitic infected snails. Methods for prevention and control
of parasitic snail-borne diseases. Current research interests in medical
malacology, with the retrieval of information from databases and the use

artificial intelligence technologies.

WALANISITENINEIVTINGT 3(1-6-2)
(Research Techniques in Malacology)
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Malacological survey techniques. Morphological and molecular
identification of gastropods. Specimen curation for museum and laboratory
settings. Experimental design and the selection of fundamental scientific
instruments. Selection of statistical analysis methods for malacological
research. Compliance with laboratory safety standards.

Field trips required.
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512 530 UsEnInedugs 3(3-0-6)
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(Advanced Parasitology)
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Principles of classification of parasitic protozoa and helminths based
on morphological and physiological characteristics. Biological, biochemical,
and immunological processes of parasites. Host-parasite relationships,
mechanisms of disease development, host defense responses, and
approaches for parasite disease control. Academic information retrieval on
parasite diagnosis in laboratory and field settings. Verification of accuracy and
reliability of academic data. Use of reference management software for

academic citation.

wAllan15338n19UsanInen 3(1-6-2)
(Research Techniques in Parasitology)
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Theories of parasite infection, practical principles of parasite infection
diagnosis, and parasite control processes. Academic information retrieval on
parasite disease diagnosis in laboratory and field settings. Verification of
accuracy and reliability of academic data. Use of basic and advanced
scientific instruments in research. Data analysis and modeling of parasite and
host population dynamics using statistical programs. Experimental design for
parasitology in both field and laboratory.
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512 532  A3Inenvesanidl 3(2-3-4)

512 533

(wildlife Ecology)

wdnnsmeinainendiierdesiudaivn nafnuseans nsldunasends
e ANTIU miﬂﬁé’uﬁuﬁ‘ivmw?qﬁ%% wazdadedudsandeufidinane
ﬂ?iﬂﬁ‘“ﬂ’]ﬂ%@ﬂﬁ(ﬂ’)ﬂ’] mﬂmmumm%mamama 6] msmmmmm N1581579
UENg N1TIATITRLAY ﬂ’liﬁi’NLLUU‘\]WﬁENL"UQWU‘V] ﬂ?ﬁ??ﬂLLNH@U?ﬂULLau"G@ﬂ’ﬁ
Ffaluseiuszuuiing nsldnsdifnuislusazssUssmaiieadanudle
LUUYTNINSHA N TINNEIINGIMans

Ecological principles related to wildlife, population dynamics, habitat
use, behavior, species interactions, and environmental factors influencing
wildlife distribution. Application of various field techniques and tools. Wildlife
tracking. Population surveys. Spatial analysis and modeling. Conservation
planning and wildlife management at the ecological level. Use of case
studies from national and international contexts to develop integrated

understanding and scientific critique.

nsdnszitugdluaisinevasiindessend 3(2-2-5)
(Advanced Analysis in Applied Plant Physiology)
wdnnsuaziinislirsesiletianeinneadsinevesfivlunisinadng
nsduATEiRIuas UssansanlunsyinauuessyuuLaEns §nsnsanet
Ui lududie Usinadlufu Yimasiglufuwesdedefiv nisiinsnei
YSunausendng n1sinsendsinaasyiend mﬁmeﬁqwémié{ma%a@aiz
AsTAsIzdEsUsianuaseneandindusarianssuvesouleifiieades
wuIMensEnwnalnnismevaussvesiivdedadvdandoudemaluladlefind
m‘ﬁmmﬁamﬂaLLazmiLL‘UaNaLﬁaﬂizqﬂ@ﬂ“i’ﬂmm%%’ewma%ﬁw&nﬁ%%uqq
Principles and techniques for operating analytical instruments in plant
physiology to measure photosynthetic rate, photosystem |l efficiency,
transpiration rate, plant water status, soil moisture content, and mineral
concentrations in soils and plant tissues. Analyses of pigment content,
secondary metabolites, antioxidant capacity, oxidative stress biomarkers, and
related enzyme activities. Approaches for investigating plant response
mechanisms to environmental factors using omics technologies. Data

management and interpretation for applications in plant physiology research.
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duNuNTIINeI 1 1(0-2-1)
(Seminar in Biology 1)

N13L13IUFVLUILAZDIUUNAINITENTIINGT NISAUAULAZANLEDN
undadoyaiidodeld msldindesiieiauaisfivielotislunisdanarundade
mMylngikaragueyalisining mssenuuudladuaznsiiiniiienisinaue
NATNTIneluguuuuusseluntwlng nsd1edeenasauideedig
gndios mseAuseuazuanisuruAniiuddivins

Attending seminars and reading biological research articles. Retrieving
and selecting credible sources of information. Application of generative
artificial intelligence to assist in revising abstract. Analyzing and summarizing
academic information. Designing slides and graphics for biological research
presentations in Thai. Citing research articles correctly. Engaging in academic

discussions and exchanging ideas.

dUNuUIYIMEYI 2 1(0-2-1)
(Seminar in Biology II)
TIAUNBY : 512 601 dULWTINYT 1

N33 FVLUILAZDIUUNANITENTIINGT NISEUAULAZANLEDN
undatoyaiidedeld nisldiadesiieiauaisiiieletislunisdanarundade
MylnTgikaragUeyalisining mmseenuuudladuaznsiiniiienisiuaue
ﬂ’lu‘iﬁ'ﬂiugﬂLLUUUiimULﬁummﬁﬂﬂqw N15919BUDNAITUITY NTEAUTIBUAE
wanasuanudaiuddunis

Attending seminars and reading biological research articles. Searching
and selecting credible sources of information. Using generative artificial
intelligence to assist in revising abstract. Analyzing and summarizing scientific
data. Designing slides and graphics for research oral presentations in English.

Citing research articles. Academic discussions and exchanging ideas.
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512 603 HUUWITIINYT 3 1(0-2-1)

512 791

(Seminar in Biology III)
0sAUReU : 512 602 EUNUITIINGT 2

NS TINEULUILAZ NITOIUUNAINITENNTIINGT NITFUAULAZARLEDN
uwndsdeyamsivinisiidedeld nmsldiaiesdielaiuetsiiviolovaslunisdainan
UNANED N5IATIERLAaTUTaYaLTIvINTT N150NLUUTUNIN N5 71579
warlvamedifiontsinanssuide nsviauenuddefidudiunisves
Inerfinus nseAuTekazuandsuanudndiuielfuadfonsdainelae
$19BeteyaiilunIndunses nsUsvaunuwarnisindaduulutuFeussng
NAuTulingeU

Attending seminars and reading biological research articles. Searching
and selecting reliable academic sources. Utilizing generative artificial
intelligence to assist in revising abstract. Analyzing and summarizing scientific
data. Designing figures, graphs, tables, and posters for research presentations.
Presenting part of thesis. Discussing and exchanging perspectives on
biological research based on reviewed information. Coordinating and

collaboratively organizing seminars in class with responsibility.

etinus (dAiguwin) 18 wiqefin
(Thesis)

mﬁmﬂ’lLLa“mﬁmiﬂ“ﬁaiimﬂiiumﬁ’ﬁmm‘t/lxﬂmmlmuavmmﬁﬂﬂqw
fefmuansauwAnn153ITe nsesnkuuLaznsuiiunsnaeuszday
33398m1999IMe1 Mshaszideyaseinieslionazaiffimnzay nsld
wialulag@ransaumewaziaasfinieloatuayunsdudu Inseikasinnis
ﬁuama maﬂg‘ummiuwawgummimamaﬂmmmummﬂaaﬂmLLavﬂSim‘Uiim
3%y nsdeans niswaniUdsuadiudniiu waznistnaueninudnIn
LLawawu%wammiwﬂiﬂmLLammzﬂﬁumia@U‘iwmﬁwmamqgﬂmq
PUNANIYING

Studying and analyzing scientific literature in biology in both Thai and
English to formulate research frameworks. Designing and conducting
experiments based on biological research methodology. Analyzing data using
appropriate tools and statistical methods. Applying bioinformatics and
generative artificial intelligence tools to support data retrieval, analysis, and
data management. Conducting laboratory work in compliance with safety
standards and research ethics. Communicating, discussing, and presenting
research progress and findings to advisors and thesis committees in

accordance with academic standards.
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