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(Module: Research Techniques in Biology)
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Development of concepts and theories in biology; biological questions; literature review;
techniques in biological research; research ethics; research planning; data analysis using computer; application
of statistical methodology to design experiments and field surveys; research presentation and publication;
practice
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Students are able to

1. Discuss the evolution of ideas and theories in biology.

2. Designing research processes to address biological questions.

3. Utilizing information technology to search for and acquire academic knowledge

4. Communicating and presenting academic information accurately and concisely in English.

5. Explain ethical standards applied to their own works.
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Distribution of living organisms in a spatial and temporal context; focusing on pattern of
distribution analysis and interpretation; causes of different patterns of distributions in both plants and animals;
phylogeography as well as the relationships between physical changes and organism evolutionary dynamics;
impacts of human activities on ecology and distribution of organisms
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Students are able to

1. Discuss mechanisms determining the distribution of organisms at spatial and temporal scales
in relation to geography and evolution
2. Utilizing information technology to search for and acquire academic knowledge

3. Communicating and presenting academic information accurately and concisely in English.
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Development of scientific thinking through the development of human society to the present time;
scientific inquiry as well as scientific process; case study
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Students are able to

1. Discuss the development of scientific thinking and how scientific methods should be utilized

2. Utilizing information technology to search for and acquire academic knowledge



3. Communicating and presenting academic information accurately and concisely in English.
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Evolution in various groups of plants; green algae, bryophytes and tracheophytes; evolutionary
trends and patterns in various groups of plants; coevolution; relationships between plants and habitats
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Students are able to
1. Explain the evolutionary history and relationships of major plant groups, including green
algae, bryophytes, and tracheophytes
2. Identify and describe the evolutionary trends and patterns within the major groups of plants
3. Explain the concept of coevolution and its significance in plant evolution
4. Analyze the interactions between plants and their habitats and how these relationships
influence evolutionary processes
5. Develop critical thinking and analytical skills through the advanced study of plant

evolutionary biology
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(Plant Geography)
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Definition and history of plant geography; origin, evolution and distribution of plants relating to

world geography; tectonic movement effects to plant distribution patterns; effects of environmental factors and

human to plant distribution; vegetation communities of the world and Thailand, laboratory study and field trip
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Students are able to

1. Define and describe the scope and history of plant geography as a scientific discipline.

2. Explain the origin, evolution, and global distribution of plants in relation to biogeography.

3. Analyze the impact of tectonic movements on the historical and current distribution patterns
of plants.

4. Evaluate the influence of environmental factors and human activities on the distribution and
diversity of plant communities.

5. Identify and describe the major vegetation communities both globally and within Thailand.

6. Develop practical skills through laboratory studies and field trips, enabling the application of
theoretical knowledge to real-world scenarios.

7. Develop critical thinking and analytical skills related to plant geography and biogeography.
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(Advanced Cell Biology)

F03¥naRuneu : 330-300 w3efoui wie lasANuRUYeLVBIHANGAS

Prerequisite: 330-300 or equivalent or consent of the program
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Ultrastructure of cells and organelles; function and interaction of organelles; regulation of cell
cycle; cell signaling; cell differentiation and cell specialization; cell death; cancer cell; immunology; methods
for cytological analysis by light microscope and electron microscope; fractionation of organelle; cell/tissue

culture; analysis of genome and chromosome; discussion on current knowledge in cell biology; laboratory study
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Students are able to

1. describe the functions of cellular organelles and how they interact within the cellular
environment.

2.  identify molecular signals involved in cell cycle regulation.

3. describe the basic principles of cell signaling pathways and their components.

4. explain the processes of cell differentiation and cell death.

5. explain the characteristics of cancer cells and the molecular basis of cancer development and
progression.

6. explain methods for genome and chromosome analysis.
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(Current Topics in Zoology)
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Current topics in zoology; literature review, presentation and discussion on current knowledge
and methodology in zoology; experimental design using the zoology knowledge for interested research problem
A oUaNNID
1. maTuladasaumatununzsinsaiseldeddeiios
2. Aemsuaziuaueteyamedarinonunmsingyifedegndes wazasalsziiy
3. meaaﬂﬁmmﬂmmménﬁa ﬂ1ﬂﬁ}1uﬂ5581ﬂiimﬂ1\ﬁ"lﬂﬂ1§ HAZANNSUNAYOUAD
AU
Students are able to
1. Utilize information technology to systematically conduct literature searches and compile
zoological research findings
2. Communicate and present zoological information in English with precision and relevance
3. Exemplify academic integrity and demonstrate social responsibility, serving as a model of

ethical conduct in the field.
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(Advanced Morphology of Vascular Plants)
a A 9 a 4 @ a A A g A o A
ﬂﬁlﬁ]ii‘gLl]ﬁEJ“L!!,H_]’(,N?ﬂuﬂ?ﬂ’)ﬂ?ﬂﬁ?ﬁﬂiLLazaﬂ!ﬁWN’J'ﬂEJT"IJﬂﬂW%ﬂNi%UULuﬂLﬂﬂﬁ?mﬂﬂ
a Ia < 1 T 1 av o a
L‘V]ﬂLlﬂ‘VINﬂé}@\ifga‘ﬂiiﬁu@mﬂ@]iﬁ)ulm‘ﬂﬁ@ﬁﬂfﬂﬂ LagHyUaInNIY qmnfaﬂmqﬁﬁuﬁmzmmmmmﬁﬁﬂu
i A ludesdfiamsuazmsilnsau
Developmental anatomy and morphogenesis of selected groups of vascular plants; techniques of
scanning and transmission electron microscopies, current research of plant morphology; laboratory study and
mini projects
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Students are able to

1. Discuss about the developmental anatomy and morphogenesis of selected groups of vascular
plants.

2. Design research processes to test hypotheses related to specific research problems by
applying current knowledge in plant morphology.

3. Analyze, synthesize, and present information from current research in plant morphology.

4. Discuss and evaluate ethical and practical implications of current advancements in plant

morpology research
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(Aquatic Insects)
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External and internal morphology of aquatic insects; classification and identification, physiology,
behavior and community ecology of aquatic insects
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Students are able to

L.

Explain and compare the structure and function of the external and internal morphology of

aquatic insects

2. Explain and compare the classification and identification of aquatic insects in the level of
order and family

3. Explain and compare the basic physiological pattern of aquatic insects

4. Explain and compare the basic behavioral pattern of aquatic insects

5. Explain and compare the basic ecological pattern of aquatic insects

6. Design, analyze and propose the investigation of the aquatic insect diversity in the lentic and
lotic ecosystems
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(Palynology)
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Development, morphology; evolutionary and morphological trends of pollen and spore; studies of

pollen and spore morphology in some selected families; applied to related researches; laboratory study
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Students are able to

1.

Explain development, morphology, evolutionary and morphological trends of pollen and
spore, studies of pollen and spore morphology in some selected families and application for

related researches.

2. Do the laboratory and select the instruments for testing the hypothesis in palynology
3. Communicate and present the academic information in palynology
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(Current Topics in Plant Physiology)
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Current topics in plant physiology; literature review, presentation and discussion on current
knowledge and methodology in plant physiology; experimental design using the plant physiology knowledge for
interested research problem
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Students are able to

1. Analyze, synthesize, and present information from current research in plant physiology.

2. Design research processes to test hypotheses related to specific research problems by

applying current knowledge in plant physiology.

3. Discuss and evaluate ethical and practical implications of current advancements in plant

physiology research
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(Plant Ecophysiology)

a @ w0 ~ 1 < @
FYIFIVIAVNDU : 330-320 ﬁ%’t‘)mﬂﬂmi ‘Hdiﬂiﬂﬂﬂﬁiﬂlﬂu%ﬂﬂﬂl@ﬁﬁaﬂq%i
Prerequisite: 330-320 or equivalent or consent of the program
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Interaction between environment, both physical and biological, with plant physiology; plant stress

physiology; acclimation and plasticity of plant physiological processes; link between physiological traits and

ecological phenomena; discussion on current knowledge in plant ecophysiology
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Students are able to
1. Discuss biological phenomena or propose solutions to biological problems using principles
of plant ecophysiology.
2. Select and utilize research tools and processes to test hypotheses in plant ecophysiology.

3. Track current research trends in plant ecophysiology.
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(Physiology of Cladocera)
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Digestion; respiration; circulation; excretion and osmotic regulation; growth and molting;
reproduction; locomotion and behavior; nervous system and sense organ; immunity; ecophysiology; cellular and
molecular physiology of cladoceran; laboratory study
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Students are able to

1. Explain the physiological functions in cladoceran

2. Design, analyze and discuss the results related to physiology of cladoceran

3. Use information technology to search for relevant information used in the discussion

4. Communicate and present academic information accurately and concisely in English
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(Insect Morphology and Physiology)
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External and internal morphology, physiology of insects; experimental design using the
morphology and physiology knowledge for interested research problems
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Students are able to

1. Explain and compare the structure and function of the external and

internal morphology of insects

2. Explain and compare the basic physiological pattern of insects



3. Design, analyze and propose the experimental design using the morphology and physiology

knowledge for interested research problems
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(Physiology of Behavior)
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Structural and functional organization of nervous system; psychopharmacology and
neurotransmitter; method and strategies of research; sense organs; control of movement; sleep and biological
rhythms; reproductive and parental behavior; emotion; ingestive behavior; learning and memory; development
of the nervous system; neurological disorders; psychiatric disorders
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Students are able to

1. Discuss the physiology of behavior and nervous system

2. Solving the problem of physiology of behavior and nervous system

3. Utilize information technology to continuously conduct searches and compile research

4. Communicate and present information regarding the physiology of behavior and the nervous

system in English accurately and pertinently
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(Physiological Ecology of Marine Animals)

maﬂ%uﬁmnﬁ?53611méTm51/13161@1'@?{@1,;3@5’%17;@1?78@5"] MIVATATINAINY BATINT
n3aTa MINILRLIIAYEIT MY LULLAUMIAUWLE MIdSuddegurgluazaNuAY wazms
ﬂﬂﬂﬁuﬂﬂﬁﬂﬂ??ﬂlﬂ%Uﬂﬂ?ﬂﬁﬂ??glnﬂé}’ﬂﬂ

Physiological adaptation of organisms to their habitats, searching for food and foraging, energy
budget, development rate, control of body size, reproduction pattern, adaptation to temperature and salinity and
response to environmental stress
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Students are able to
1. Discuss the adaptation of marine animals to changing environments
2. Utilizing information technology to search for and acquire academic knowledge

3. Communicating and presenting academic information accurately and concisely in English.
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(Mycorrhiza)
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Principle of plant mineral nutrition, plant responses to nutrient stress, symbiotic plant-microbe
interactions, arbuscular mycorrhizal symbiosis, phylotaxonomy of arbuscular mycorrhizal fungi and application
of arbuscular mycorrhizal fungi in agroecosystems.
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Students are able to
1. Explain the essential roles of macro and micronutrients in plant growth and development
2. Evaluate the physiological and molecular responses of plants to nutrient deficiencies and
excesses
3. Explain the different types of plant-microbe symbiotic relationships and their ecological
significance
4. Identify species of arbuscular mycorrhizal fungi by phylotaxonomic analyses

5. Apply metagenomic approaches in determine plant and microbe interactions

6. Apply arbuscular mycorrhizal fungi in sustainable agriculture
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(Systematics Biology)
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Principle of systematics biology; evolutionary of classification; philosophy, systematic,

classification of microbe, animal and plant; case study
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Students are able to

L.

Discussion about Principle of systematics biology; evolutionary of classification; philosophy,

systematic, classification of life.

2. Review and present current topics in systematics biology.
3. Discuss about case study in systematics biology.
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(Advanced Plant Taxonomy)
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Development of philosophy of plant classification systems; plant taxonomic problems and

solution techniques; taxonomic revision works and current research in plant taxonomy focusing on flowering

plants; mini project and field trip
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Students are able to

1.

Explain the development of philosophy of plant classification systems, plant taxonomic
problems and solution techniques.

Design research processes to solve plant taxonomic problems by applying current knowledge
in botany.

Analyze, synthesize, and present information from current research in plant taxonomy.
Discuss and evaluate ethical and practical implications of current advancements in plant

taxonomy research
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(Current Topics in Plant Taxonomy)
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Current research in plant taxonomy; literature review, presentation and discussion on current

knowledge and methodology in plant taxonomy; case study, research planning for interested plant taxonomic

problem
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Students are able to
1. Analyze, synthesize, and present information from current research in plant taxonomy.
2. Design research processes to test hypotheses related to specific research problems by
applying current knowledge in taxonomy.
3. Discuss and evaluate ethical and practical implications of current advancements in plant
taxonomy research
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(Plant Molecular Systematics)
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Principle of plant molecular systematics; contributions of molecular data to systematics;

molecular techniques; evolutionary processes; phylogenetic framework; hybridization and Introgression;

polyploid evolution; laboratory study and mini projects
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Students are able to
1. Explain and apply the principles of plant molecular systematics
2. Analyze evolutionary patterns using molecular data
3. Utilize various molecular techniques for studying plant phylogeny, including nuclear,
chloroplast, and mitochondrial DNA analysis
4. Investigate adaptive radiation and character evolution in plant species
5. Assess molecular evidence for plant hybridization, introgression, and polyploid evolution
6. Conduct laboratory studies and mini-projects related to plant molecular systematics

7. Develop hypotheses based on molecular data to explore plant evolutionary history

330-536  WINGIVOIATAAITEY 3((2)-3-4)
(Biology of Crustaceans)
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Biology of crustaceans; diversity, evolution, morphology, physiology, ecology, behavior,
biogeography, applied ecology in the sense of fisheries management and aquaculture; conservations and
utilizations of crustaceans with emphasis on the economic importance, laboratory and fieldtrip
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Students are able to
1. Explain the biology, diversity, evolution, morphology, physiology, ecology, behavior,
biogeography, conservations and utilizations of crustaceans
2. Design experiments, conduct experiments, and interpret experimental results related to
biology of crustaceans with emphasis on the economic importance
3. Use information technology to search for information and acquire academic knowledge

4. Communicate and present academic information accurately and concisely in English
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(Plant Growth and Development)
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Plant architecture; plant signal transduction; plant growth and development from embryo,
germination, vegetative growth, flowering, seed and fruit set, senescence and death; plant stress physiology
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Students are able to
1. Explain plant architecture, plant signal transduction, plant growth and development from
embryo to death, and plant stress physiology.
2. Relate the relationship among plant signal transduction, growth and development, and
changes at different stages, including plant responses to environment.

3. Search for information to have a presentation or do a report on factors affecting plant growth

and development, and plant responses.
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(Coral Reef Ecology)
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Biology of Cnidaria, taxonomy of corals, reproduction, growth, nutrition, energy allocation,
competition, reef forming system; their distribution, relationships between coral reef organisms; nutrient cycling
in reef as well as reef conservation; laboratory study and field trip
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Students are able to

1.

Describe the anatomical features and physiological specialization of corals that are keys to

understanding their population dynamics and how they build reefs.

2. Describe life history theory of modular organisms such as reef corals.

3. Identify and classify the major families and genera of reef-building corals.

4. Describe the trophic structure and function of the reef ecosystem as a whole, as well as the
quantification of energy flow between its components at different trophic levels.

5. Demonstrate skills required for independent research through lab and field exercises
involving data collection, analyses and critical interpretation.

6. Criticize issues underlying long-term conservation and management of reef corals.

7.  Searching for new knowledge on coral reef ecology

8. Present knowledge from research articles and summarize knowledge points obtained from
the presentations of classmates.
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(Advanced Marine Ecology)
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Theories and concepts in marine ecology; physical and biological oceanography; marine

biodiversity and ecosystems; Methods for assessment of population size and dynamics, biodiversity,

productivity, species interactions and energy flow; application of theory to experimental and field survey

practices
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Students are able to

1.

2.

Discuss the mechanisms regulating the dynamics of marine ecosystem components

Use information technology to search for relevant information used in the discussion



3. Correctly and concisely present information and communicate ideas in English
330-552 Hnenethansauy 3((3)-0-6)
(Mangrove Ecology)
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Environmental condition of mangrove forests; structure, species composition, distribution of

mangrove flora and fauna; interrelationships among organisms and environment; energy flow, nutrient cycling

with emphasis on detrital food chains; utilization and conservation of mangrove forests; field trips and special

projects
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Students are able to

1.
2.

Explain the difference between terrestrial and marine ecosystems.

Explain the meaning of mangrove ecology.

Explain the distribution of mangrove forests in different regions of the world and in
Thailand.

Explain the importance of mangrove forests.

Explain the environmental factors that affect life in the mangrove ecosystem.
Explain the plant species and the characteristics of each mangrove plant.

Explain and understand the adaptations of animals in mangrove forests.

Explain the pattern of competition and zoning of animals in mangrove forests.

Searching for new knowledge in mangrove ecology

. Present knowledge from research articles and summarize knowledge obtained from the

presentations of classmates.
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(Marine Algal Ecology)
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Ecology of marine algae with emphasis on distribution, abundance, and dynamics of marine algal
population and community; the ecological roles of marine algae; methods in marine algal ecology;
anthropogenic and climate change impacts on marine algae; the potential use of marine algae; laboratory study
and field trip
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Students are able to

1. Explain the functions and importance of marine algae to marine ecosystem and human,
dynamics of marine algal population and community; as well as, impacts of anthropogenic
and climate change on marine algae.

2. Use information technology to search for relevant information used in the discussion

3. Correctly and concisely present information and communicate ideas in English

330-554 HnaImelszsnsveaual 3((2)-3-4)

(Insect Population Ecology)
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Estimation of the density and dispersion of insect population; analysis of insect population
growth, birth rate, death rate, life tables and life histories; factors control insect population size; interactions
between insect populations; insect population genetics
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Students are able to

1. Design and propose methods to estimates the density and dispersion of insect population.

2. Analyze and propose the pattern of insect population growth, birth rate, death rate, life tables
and life histories

3. Explain and compare the factors control insect population size

4. Explain and compare the pattern of interactions between insect populations

5. Propose and solve the insect population genetics problems
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(Current Topics in Ecology)
auasemtingIne Tutfigiiu mssausw mathiaue wagmsenlsieanui aneaau
a { Ay a a a a I @ J
matian1Fluaudteinaine msnwmuminaassIasldnnuiamingine TlszgnaldnoTong
as d
Fenaule

Current topics in ecology; literature review, presentation and discussion on current knowledge

and methodology in ecology; experimental design using the ecological knowledge for interested research
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Students are able to
1. Utilize information technology to systematically conduct literature searches and compile
ecological research findings
2. Communicate and present ecological information in English with precision and relevance
3. Exemplify academic integrity and demonstrate social responsibility, serving as a model of
ethical conduct in the field.
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(Plankton Ecology)
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Ecology of plankton with emphasis on distribution, abundance, and dynamics of plankton

population and community; the ecological roles of plankton; research techniques in plankton ecology;



anthropogenic and climate change impacts on plankton; impacts of plankton production on aquatic animals and

fisheries; plankton culture; the potential use of plankton; laboratory study and field trip
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Students are able to

1.

Explain the ecology of plankton with emphasis on distribution, abundance, dynamics of

plankton population and community, the ecological roles, and the potential use of plankton

2. Design experiments, conduct experiments, and interpret experimental results related to
plankton ecology
3. Use information technology to search for information and acquire academic knowledge
4. Communicate and present academic information accurately and concisely in English
330-557  dneImngvedlm 3((2)-3-4)
(Ecology of Fish)
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Adaptation including morphological, physiological and behavioral adaptation, population size,

community structure, and energy allocation of fishes that was defined by environmental factors.
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Students are able to

1.

Describe the effects of environmental factors on adaptation, population size, community
structure and energy allocation of fishes

Design the appropriate experiment or study to answer the question about fish ecology

Utilize information technology to search for information on ecological of fish from database

or research article, and present the mention information correctly
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(Marine Algal Responses to Environmental Change)
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Prerequisites: 330-431 or equivalent or consent of the program
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Responses of marine algae to environmental variability insight into individual, population, and
community levels; resource allocation; morphological plasticity; discussion on current research in marine algal
responses; laboratory study and field trip
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Students are able to
1. explain impacts of environmental change on marine algae and responses of marine algae to
environmental change.
2. Properly choose the methodology to study marine algal responses to environmental change.
3. Utilize information technology to search for and acquire academic knowledge

4. Communicate and present academic information accurately and concisely in English.

330-561  Wugeanas luanaveiiy 3((3)-0-6)
(Plant Molecular Genetics)
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Gene regulation; genetic engineering; DNA mutation; changes in structure and number of
chromosomes; factor and mechanism involving in mutation; roles of mutation in plant evolution and breeding;
case study
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Students are able to

1. Describe the fundamental mechanisms of gene regulation in plants.

2. Explain the basic techniques and applications of genetic engineering.

3. Discuss the implications of changes in chromosome number, such as aneuploidy and
polyploidy, on organismal evolution.

4. Explain how mutations contribute to genetic diversity and evolutionary processes in plants.

5. Develop solutions for plant breeding challenges through case study analysis.
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(Basic Evolutionary Genomics)
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Introduction to genomics focuses on methods and evolutionary applications; prokaryotic and

eukaryotic genomes; genome sequencing and annotation; transcriptomics, proteomics; metabolomics
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Students are able to

1. Explain the fundamental methods used in genomics, including sequencing technologies

2. Apply techniques for sequencing entire genomes, including next-generation sequencing
technologies.

3. Combine data from genomics, transcriptomics, proteomics, and metabolomics to gain a
complete understanding of biological systems.

4. Use integrated omics approaches to solve complex biological problems.
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330-563 uiindiuganediimenidaums 3((3)-0-6)
(Advanced Evolutionary Genomics)
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Comparative genomics; phylogenetic analysis; genome size evolution; gene and genome

duplication; gene expression evolution
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Students are able to

1. Explain the methods used in constructing phylogenetic trees.

2. Explain the mechanisms and evolutionary significance of gene and genome duplication

events.

3. Describe the evolutionary processes that influence changes in gene expression.
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(Molecular Evolution and Applications)
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Origin of new gene; evolution of gene family; genome evolution; positive selection; molecular
clock; coevolution of parasites and hosts; evolutionary origin of emerging infectious disease; biomimetics;
directed evolution; laboratory study
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Students are able to

1. describe how gene families evolve.

2. explain the processes driving genome evolution, including mutation, recombination, and
selection.

3. identify signals of selection in genetic data and interpret their evolutionary significance.

4. explain the principles of coevolution and its impact on the interactions between parasites and

hosts.



5. explain the concept of biomimetics and how biological principles are applied to engineering
and technology.

6. explain the principles and methods of directed evolution.
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(Current Topics in Genetics and Cell Biology)
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Current research in genetics and cell biology; discussion, presentation and self-study on
knowledge and technique in genetics and cell biology; case study
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Students are able to
1. identify key trends and emerging areas of interest in the fields of genetics and cell biology.
2. apply theoretical knowledge to real-world scenarios through the analysis of case studies in
genetics and cell biology.
3. analyze and debate scientific papers and articles, demonstrating a deep understanding of the
content and its implications.
4. communicate complex scientific concepts and research findings clearly and accurately to

diverse audiences.
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(Botanical Illustration)
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Principles, techniques and practice in drawing and photography for botanical research, including
photomacrography and photomicrography, Illustration preparation for publishing, as well as map using

computer software.
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Students are able to

1. Explain the principles of drawing and photography for botanical research.
2. Apply the techniques of drawing and photography for botanical research.

3. Prepare the illustration for presentation and publication.
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(Histochemistry)
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Methodology for analysis of the chemical components and enzyme activities of cells and tissues

under the microscopy
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Students are able to
1. Elucidate the principles of histochemistry and specimen preparation protocols with precision.
2. Employ histochemical expertise in the resolution of biological inquiries.
3. Demonstrate proficiency in the selection and application of appropriate histochemical
instrumentation and apparatus.

4. Exhibit a high degree of accountability in the execution of delegated responsibilities.
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Advanced Plant Tissue Culture
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Principles and protocols of plant tissue culture, micropropagation techniques, somatic
embryogenesis and organogenesis, protoplast isolation and culture, genetic transformation and tissue culture-

based breeding, applications of tissue culture in plant conservation and biotechnology, production of secondary

metabolites through tissue culture and troubleshooting and problem-solving in tissue culture experiments



330-573
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Students are able to

1. explain principles of plant tissue culture.

2. perform micropropagation and other tissue culture techniques for plant propagation.

3. apply tissue culture techniques for plant breeding

4. explain genetic transformation using tissue culture methods

5. apply tissue culture techniques for the conservation of endangered plant species

6. produce secondary metabolites through tissue culture for pharmaceutical and industrial
applications

7. Troubleshoot and resolve issues encountered in plant tissue culture experiments.
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(Experimental Research in Neuroscience)
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Experimental design and statistic used in neuroscience; principles and programs of neuroscientific

analysis; laboratory study and mini projects
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Students are able to

1. Formulate and design neuroscientific research protocols.

2. Employ information technology to continuously conduct literature searches and acquire

neuroscientific knowledge.

3. Articulate and present academic information in English with accuracy and relevance



4. Exemplify academic integrity and social responsibility, serving as a paragon of ethical

conduct in the field.
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(Insect Biotechnology)
A Aa J 2 v o ~
mssey Tlsaunisg Tewinnuuas msnaasean IsauuNas MIneaTHANUENITUY Tuw
youwas niuansdlauvesuas midagenugnssuunas Anwrluriealfiianms
Identification of beneficial proteins from insects; expression of insect proteins; insect genome
sequencing; insect transcriptome; insect genetic engineering; laboratory study
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Students are able to
1. Analyze insect proteins based on their biological functions and potential benefits in
medicine, agriculture, and biotechnology.
2. Understand the concept of transcriptomics and its importance in studying gene expression in
insects.
3. Apply genetic engineering techniques to modify insect genomes for research and practical
applications.

4. Collect, analyze, and interpret experimental data to meaningful conclusions about insect

genetics.
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330-581 maTuTagdnnvenainaou 3((2)-3-4)
(Plankton Biotechnology)
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Basic knowledge about plankton, the role and importance of plankton, isolation, cultivation, and
study of plankton growth, and application of plankton in various biotechnology applications such as assessing
biological diversity, using plankton in agricultural biotechnology, industrial biotechnology, and environmental

biotechnology
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Students are able to

1. Explain the biology of plankton and the application of plankton in

agricultural biotechnology, industrial biotechnology, and environmental biotechnology

2. Design experiments, conduct experiments, and interpret experimental

results related to plankton biotechnology using plankton in agricultural biotechnology,
industrial biotechnology, and environmental biotechnology

3. Use information technology to search for information and acquire

academic knowledge

4. Communicate and present academic information accurately and concisely in English

330-582 WHINGWOITE VU 3((3)-0-6)

(Ecotoxicology)
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Major classes and properties of contaminants; uptake, biotransformation, detoxification,
elimination and accumulation of contaminants in organisms; effects of contaminants on molecular level, DNA,
chromosomes, cells, tissues, and organs; impacts of the environmental contaminants to the physiology of

organisms; application of biomarkers and bioremediation; laboratory study and field trip
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330-583

Students are able to

1.

Explain the major classes and properties of contaminants, the effects of contaminants on
biological functions in various organisms, and bioremediation in contaminated area
Apply to use biomarkers for detecting the contamination

Use information technology to search for relevant information used in the discussion

Communicate and present academic information accurately and concisely in English.
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(Invasion Biology)
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Invasion process of non-native species; traits of invasive non-native species; relationships

between non-native and native species; economic and ecological impacts of invasive non-native species;

management and control of invasive non-native species; current status and future trend of biological invasion.

330-584
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Students are able to

1.

Explain the origins of invasive species, discuss the impacts of invasion and propose

strategies for managing or mitigating the problems caused by invasive species.

2. Utilizing information technology to search for and acquire academic knowledge
3. Communicating and presenting academic information accurately and concisely in English.
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(Special Problems in Botany)
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Individual study of interesting botanical problem through literature review and experimental

study with the approval of the advisor
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Students are able to

1. Analyze, synthesize, and present information from current research in plant taxonomy.

2. Design research processes to test hypotheses related interesting botanical problems by
applying current knowledge in botany.

3. Discuss and evaluate ethical and practical implications of current advancements in botanical

research

330-585 MymnaenadaIIne 3((1)-6-2)
(Special Problems in Zoology)
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Individual study of interesting zoological problem through literature review and experimental
study with the approval of the advisor
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Students are able to
1. Synthesize zoological knowledge with related scientific disciplines
2. Formulate and design research methodologies to accurately test zoological hypotheses
3. Utilize information technology to systematically conduct literature searches and compile
zoological research findings
4. Communicate and present zoological information in English with precision and relevance
5. Exemplify academic integrity and demonstrate social responsibility, serving as a model of
ethical conduct in the field.

6. Function effectively in both leader and follower for the work to reach its goals.

330-586 Uy NINUNAING 3((1)-6-2)
(Special Problems in Ecology)
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Individual study of interesting ecological problem through literature review and experimental

study with the approval of the advisor

Y
RITYUFINITD

L.

) a A 2 4 o T o <} 1
ﬂ\?ﬂTEJHJL“B\?HL'J?TTVIfﬂlﬁ'ﬂu?llll]/s;fﬂﬁ‘ﬂ‘]J‘VI'Juiiiﬂ!ﬂiilJmeﬁﬂ?@]@ﬂGlul]izmuﬁ@]ul'ﬂ\?

auly

D) 4 v v g oa v
Tdma TuTadensaumaiodududoyatazaIamIANNMaInms 1a

U

Y o

4 o a 1 <
fdf'ﬂﬁ'lilla$u1Lﬁu9slsllﬂial‘ﬁVIN’J"MﬂﬁﬂJﬂﬂWEWBQﬂﬂ‘Hvlﬁ)ﬂﬂ1QQﬂ@9]}@Q!,Lﬂ$@]§\11]5$lﬂu

Students are able to

1.

Formulate ecological questions to facilitate literature review and find answers in areas of

personal interest.

2. Utilize information technology to search for and acquire academic knowledge
3. Communicate and present academic information accurately and concisely in English.
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(Special Problems in Genetics)
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Individual study of interesting genetics problem through literature review and experimental study

with the approval of the advisor
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Students are able to

1.

Formulate biological questions to facilitate literature review and find answers in genetics
areas of personal interest.
Utilizing information technology to search for and acquire academic knowledge

Communicating and presenting academic information accurately and concisely in English.
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(Seminar in Biology I)
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A literature review, presentation, and discussion of the interesting and recent scientific topics in

biology
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Students are able to

1. Explain and discuss current biological research that they are interested

2. Utilizing information technology to search for and acquire academic knowledge

3. Communicating and presenting academic information accurately and concisely in English.
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(Seminar in Biology IT)
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Presentation and discussion related to thesis
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Students are able to
1. Explain and discuss thesis research
2. Utilizing information technology to search for and acquire academic knowledge

3. Communicating and presenting academic information accurately and concisely in English.
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Students are able to
1. Discuss biological phenomena or propose solutions to biological problems, emphasizing
sustainable development through thesis research.
2. Select tools and research processes to test biological hypotheses.
3. Use information technology to continuously search for and acquire academic knowledge.
4. Communicate and present academic information accurately and directly in English.
5. Demonstrate academic integrity and responsibility.
6. Perform tasks according to roles to achieve objectives.
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Individual research in biological problems under supervision of the advisory committee
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Students are able to

1. Discuss biological phenomena or propose solutions to biological problems, emphasizing
sustainable development through thesis research.

2. Select tools and research processes to test biological hypotheses.

3. Use information technology to continuously search for and acquire academic knowledge.

4. Communicate and present academic information accurately and directly in English.

5. Demonstrate academic integrity and responsibility.

6. Perform tasks according to roles to achieve objectives.
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