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Program Description
Master of Science Program in Bioscience for Sustainable Agriculture

(International Program/ Revision 2020)

Institute Silpakorn University

Campus/Faculty/Department Phetchaburi IT campus, Graduate School
Section 1 General Information

1. Program code and title
1.1 Program code  25580081103423
1.2 Program title
Thai NANGATINGIMARTUNIT AR @933 Inernahiioinensnssu g By
(VANGATUIWIYF)

English  Master of Science Program in Bioscience for Sustainable Agriculture

(International Program)

2. Degree title and field of study
Full degree title in Thai nenenansumUndin (@ Inemahdiieinunsnssudidu)
Full degree title in English Master of Science (Bioscience for Sustainable Agriculture)
Initial degree title in Thai N, (%ﬁ‘mmma@lﬂamwmﬂﬁmﬁgﬁu)

Initial degree title in English  M.Sc. (Bioscience for Sustainable Agriculture)

3. Major field

None

4. Total of graduate credits
Plan Al equivalent to 36 credits
Plan A2 not less than 36 credits

5. Program format
5.1 Format: Master of Science, 2-year program

5.2 Language: English
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5.3 Admission: Thai and foreign students

5.4 Collaboration with other institute: The program is administered solely by
Silpakorn University

5.5 Degree awarded: Give one degree on Master of Science ( Bioscience for

Sustainable Agriculture) only.

6. Program status and program permission/approval
Revision program 2020. Instruction begins in the first semester of Academic Year 2020
The University Academic Committee granted program approval at Meeting Number

3 /2563 Date ......28 April 2020......

7. Dissemination of quality and standardized program timeframe
The curriculum will be disseminated publicly as a program which attains to the
standard of the Higher Education Qualifications Framework (2009) for the academic year

2021.

8. Post-graduation occupations

8.1 Agricultural researcher and agricultural extensionist in government or private
sector

8.2 Owner of farms including livestock such as swine, poultry, cattle, owner of crop

production such as plant tissue culture, flower garden, and integrated agricultural farming

9. Name, I.D. number, position, and education qualification of the instructors responsible
for the program
9.1  Mr. Narin Preyavichyapugdee
.D. Number 3-1004-00505-XX-X
Position Assistant Professor
Education qualification Ph.D. (Pathobiology) Mahidol University, Thailand (2007)
D.V.M. Kasetsart University (1995)
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9.2 Miss Pantipa Na Chiangmai
.D. Number 3-5012-00192-XX-X
Position Associate Professor
Education qualification Ph.D. (Crop Production Technology) Suranaree
University of Technology (2004)
M.Sc. (Agriculture) Chiang Mai University (1999)
B.Sc. (Agriculture) Chiang Mai University (1997)
9.3 Miss Chaowanee Laosutthipong
.D. Number 3-1017-01374-XX-X
Position Assistant Professor
Education qualification Ph.D. (Biotechnology) Mahidol University, Thailand (2012)
M.Sc. (Immunology) Mahidol University, Thailand (2006)
B.Sc. (Biology) Second class honor, Silpakorn University
(2001)
9.4 Miss Panida Duangkaew
I.D. Number 1-7204-00030-XX-X
Position Assistant Professor
Education qualification Ph.D. (Biochemistry) Mahidol University, Thailand (2012)
B.Sc. (Biology) First class honor, Mahidol University
(2006)
9.5 Mr. Mana Kanjanamaneesatian
I.D. Number 3-1001-00709-XX-X
Position Associate Professor
Education qualification M.Appl.Sc. (Microbiology) Second Class Honor, Lincoln
University, New Zealand (1994)
M.Sc. (Plant Pathology) Kasetsart University (1988)
B.Sc. (Plant Pathology) Kasetsart University (1985)

10. Place of instruction

Faculty of Animal Sciences and Agricultural Technology, Silpakorn University,
Phetchaburi T Campus. Postal Address: 1 Moo 3 Cha-am-Pranburi Road, Sampraya Sub-
district, Cha-am District, Phetchaburi, Thailand. 76120.



q TQF 2

11. External situation or important development considered for program planning
11.1 Economic situation or development

The increasing world population means increased demand of food resulting in
the need of arable land for food production. As a result, water-shed area in the forest has
been encroached, resulting in environmental degradation. This also causes the reduction of
biodiversity and brings about greenhouse effect and global warming. The current agricultural
practices causing negative effect has occurred in the countries all over the world.

For Thailand, the above-mentioned scenario has been happening. An obvious
example being the case of the encroachment of mangrove forest for the production of
commercial marine produces, such as the culture of tiger prawn along the coastal region.
The encroachment into the forest in the North also causes the degradation of water-shed
area resulting to soil erosion which in turn brings about the accumulation of soil sediment in
the rivers. Moreover, Thailand ranked 40 among the countries all over the world for the area
used in agriculture but Thailand ranks fourth as the main importer of a chemical used for
agriculture. This information indicates that agricultural production in Thailand has been
contribution to a certain degree of the degradation of an environment. In the Phetchaburi
province, particularly in Cha-am district and the adjacent areas of the Faculty of Animal
Science and Agricultural Technology (ASAT), Silpakorn University, Phetchaburi IT campus,
there are several agricultural activities, involving extensive production of plants, animals and
aquatic animals, such as pineapple production, dairy farming, goat raising and cultivation of
commercial aguatic animals. These activities cause the above-mentioned environmental
degradation. The pineapple production is the obvious example in which the farmers have
used herbicides continuously resulting to the accumulation of toxic herbicides and rendering
the land un-usable for producing other crops.

For this reason, ASAT, Silpakorn University, Phetchaburi IT campus, has
initiated the project to launch the curriculum with the emphasis on teaching and researching
in sustainability in agriculture. This curriculum will emphasize on the use of tool and
technology in biological science to solve the problem in agricultural production sector.

11.2 Socio-cultural situation and development

Nowadays, people all over the world, particularly in the developed countries,

have regarded food quality as an important issue. As food comes mainly from agricultural

production, there are several reports in the past and present about the contamination of
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chemicals used as fertilizers and pesticides resulting in problems of chemical residues in
agricultural produces and negative effect to health of the consumers.

Nevertheless, for Thailand agricultural production, Thai farmers have applied
appropriate local and traditional wisdoms for agricultural production with minimal or no
reliance on chemical pesticide and modern technology. These farmers still conduct efficient
and safe agricultural production.

For the area in Phetchaburi province, particularly in Cha-am district, the HuaySai
Royal Development Study Center which has coordinated various governmental agencies to
provide knowledge to the farmers so that they can apply the knowledge and understand
the principles of sufficient and sustainable agricultural production. This will provide the
farmers with principles and assist them to conduct agricultural production safely and
sustainably. All in all, this practice will not only benefit the livelihood of the farmers but

also provide safe food for the consumers.

12. The effects mentioned in no.11.1 and 11.2 on curriculum development and its
relevance to the mission of the university
12.1 Program development
The current curricular development needs proactive approaches to respond to
the society and prepares for the competition in at a global level. This requires the highly
capable personnel in agriculture with the ability to develop themselves to respond to the
changing world. The curriculum needs to respond to the need of the country, the changing
world, and requirement for standardization both in term of safety and law.
12.2 Its relevance to the missions of the university
The impact from the outside or the social and cultural development to the
mission of the university which aims for academic excellence means that the university must
produce graduate with high ethical standard. The curricular development must emphasize
on producing postgraduate personnel who possess academic capability, ethical and social
acceptance, ability to conduct research to create new knowledge and ability to transfer this

knowledge to help develop the community, the society, and the nation.

13. Cooperation with other curricula of the university

None
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Section 2 Program’s Specific Information

1. Philosophy, significance, and objectives of the program
1.1 Philosophy

To create personnel in agriculture with the capability to integrate bioscience
knowledge with local wisdom, on the emphasis of the conservation of natural resources and
environment to promote and develop the sustainability of agriculture

1.2 Significance

The land in South-East Asia (SEA) is unique in term of biological, cultural,
environmental and geographical uniqueness. Thailand, being one of the countries in SEA,
also possesses this quality. In biological term, Thailand possesses high diversity in aquatic
and terrestrial animals as well as plants. This biological diversity can be utilized sustainably.
In term of environment, Thailand is located in the tropical region. The monsoon season in
the tropical region is conducive for producing certain crops such as rice. In geographical
term, Thailand has approximately 2,815 kilometers of coastal line, encompassing various
ecological niches (such as mangrove forest, estuary, and coastal regions) which are suitable
for producing commercial aquatic animals for export. All of this contributes to making
Thailand a country suitable for conducting research within the concept of sustainable
agriculture to produce agricultural commodity sustainably.

Faculty of ASAT - locating in the area which has been developed under His
Majesty the King Royal Projects (such as the Sirindhorn International Environment Park,
“ Chang-Hua-Mun” Royal Initiative Project and the King Royally Initiated Laem Phak Bia
Environmental Research and Development Project) -is thus in a suitable position to produce
graduates who are capable of solving agricultural problems using the theory of sufficient
economy.

The research topics, in which both the Faculty of ASAT and other collaborative
governmental agencies should conduct under the framework of sufficient economy, include
sustainable animal production, clean technology, animal care and hysiene, plant pest
control, sustainable coastal resource management, appropriate technology for
environmental control, soil conservation, integrated soil fertility management, plant genetic
management, efficient waste management and waste utilization. These researches will be
highligshted by the ASAT staffs and will be emphasized so that the concept of sustainable

agriculture will be put realistically into practice.
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Faculty of ASAT aims to implement this curriculum for the benefit of the
agriculturists in Thailand and other ASAEN members such as Cambodia, Indonesia, Laos,
Myanmar and Vietnam. With the same line of agricultural development with Thailand, this
curriculum will be used as a tool to develop their human resources.

1.3 Objectives and program learning outcomes (PLOs)
1.3.1 Objectives of the program

1) To train the graduates to possess the knowledge in bioscience for agricultural
sustainability, regards to the principles of science, biology, and factors relating to agricultural
technology and patterns.

2) To ingrain the graduates with virtue, responsibility, critical thinking, and skill
for communication with scholars, farmers, and communities.

3) To equip the graduates with the capacity to conduct a research in bioscience
for agricultural sustainability.

4) To develop human resources as required by public and private sectors in

both national and international levels for the development of sustainable agriculture.



1.3.2 Program Learning Outcomes (PLOs)

Cognitive Domain Psychomotor | Affective
(Knowledge) Domain Domain
No. PLOS (Bloom’s Taxonomy (Revised) (Skills) (Attitude)
R|1UJAp|An| E | C S At
PLO1 Explain the principles of science and biology related to 4
agricultural research and practices
PLO2 Explain the concepts of bioscience application to promote v
agricultural sustainability
PLO3 Demonstrate the important of natural resources and v v
environmental sustainability
PLO4 Apply the appropriate statistical analysis for solving the specific v
agricultural research problems
PLO5 Demonstrate the responsibility to oneself and society based on v 4
ethical principles
PLO6 Utilize the English language skills for scientific commmunication in v
reading and writing the research articles, seminar, and thesis
PLO7 Utilize computer programs and information technology to search v
the agricultural and scientific information and create the
presentation media
PLO8 Compile and logically discuss the agricultural research information 4




Cognitive Domain Psychomotor | Affective
(Knowledge) Domain Domain
No. PLOs (Bloom’s Taxonomy (Revised) (Skills) (Attitude)
R|U|Ap|An| E | C S At
PLO9 Able to communicate with the community or farmers by focusing 4
on analysis of critical ideas to apply in research projects
PLO10 | Propose and conduct an integrated research project for solving v
agricultural problems by using appropriate bioscience knowledge
and research methodology for sustainable agriculture.

Note: Specify the symbol v’ in each level of the "Cognitive Domain" or "Psychomotor Domain" and "Affective Domain" channels as appropriate.

1.3.3 Correlation between objectives and PLOs

Objectives of the program PLOs

1. To train the graduates to possess the knowledge in bioscience for
agricultural sustainability, regards to the principles of science, biology, and v |V

factors relating to agricultural technology and patterns.

2. To ingrain the graduates with virtue, responsibility, critical thinking, and

skill for communication with scholars, farmers, and communities.

3. To equip the graduates with the capacity to conduct a research in

bioscience for agricultural sustainability.




Objectives of the program PLOs
5 6 7 8 9 10
4. To develop human resources as required by public and private sectors in
both national and international levels for the development of sustainable v vV vV VYV

agriculture.

Note: Specify the symbol v in the box that the objective relates to the expected learning outcomes of the program (PLOs).

2. Curriculum development plan

Plan for development/Revision

Strategy

Reference/Indicator

1. Evaluate the curriculum based
on the university standard

every academic year.

. Revise the course syllabus and report the teaching

outcome based on TQF 3 and TQF 5

. Report annually the operation of the curriculum based on

the requirement of the university

Create SAR of the curriculum

2. Revise the curriculum based

on AUN-QA every five years.

. Develop the curriculum based on the standard of AUN-QA
. Survey to gain the opinion and analyze the need of the
stakeholders such as an employer, alumni, current
students, faculty staffs, and private sectors

. Survey to know the satisfaction of the employers and the

stakeholders

1. Discuss in the meeting between
the faculty staffs and the
stakeholders

2. Report the satisfaction of the

graduates and the employers

071



Plan for development/Revision

Strategy

Reference/Indicator

3. Develop human resource to
enhance the skills in teaching,
research, and outreach and
utilize these skills for
community development

every year.

Support the faculty members in teaching, and research, and

seek collaboration with other agencies to carry out outreach

program

Number of research projects
(outcome, publications) and number

of outreach projects.

11
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Section 3 Academic System, Implementation, and Structure of the Program

1. Academic system
1.1 System
Bi-semester academic system. The study program for one academic year
composes of two regular semesters. There will be a minimal 15 weeks’ study period in each
semester. The regulations associated with academic matters are in compliance with the
official announcement of the Ministry of Education in the standard criteria for graduate
programs 2015 and / or subsequent changes.
1.2 Summer education management
The summer semester can be operated with no less than 8 weeks per semester
depending on the consideration of the curriculum committee.
1.3 Credit equivalent to bi-semester system

None

2. Program implementation

2.1 Instruction period

Semester First July — November
Semester Second December — April
Summer April - June

2.2 Student qualifications
2.2.1 Plan Al (Thesis)
Graduates of Bachelor degree in science or a related field with an
equivalent GPA of 2.75 or higher or with consent of the curricular academic committee
2.2.2 Plan A2 (Thesis and course works)
Graduates of Bachelor degree in science or a related field with an
equivalent GPA of 2.50 or higher
2.2.3 Eligible candidates under Clause 2.2.1 and 2.2.2 must have all the
qualifications specified in the Silpakorn University’s Regulation on Graduate Study B.E. 2561
(2018). (Appendix A) and / or subsequent changes.
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2.3 Problems of incoming students
2.3.1 The students are required to receive training to improve their skills in
English usage to meet the standard for their study in the curriculum
2.3.2 The international students will receive orientation regarding language
and culture for acclimatization to the new environment
2.4 Strategies to solve problems in No. 2.3
2.4.1 The curriculum will provide training to improve skill in English writing
and communication to prepare the students for this curriculum
2.4.2 The curriculum will organize activities to promote relationships and

understanding among the staff and students from various international backgrounds

2.5 Admission plan and graduation projection in the next 5 years

Plan A1l
Number of Students
Academic Year
2020 2021 2022 2023 2024
Year 1 2 2 2 5 5
Year2 - 2 2 2 5
Total 2 4 4 7 10
Number of expected graduates - 2 2 2 2
Plan A2
Number of Students
Academic Year
2020 2021 2022 2023 2024
Year 1 5 5 5 5 5
Year2 - 5 5 5 5
Total 5 10 10 10 10
Number of expected graduates - 5 5 5 5




2.6 Planned budgets
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2.6.1 Revenue budget (Baht)

TQF 2

Fiscal Year
Revenue Budget
2020 2021 2022 2023 2024
Registration fee 252,000 | 504,000 | 504,000 | 612,000 | 720,000
Government support 0 0 0 0 0
Total 252,000 | 504,000 | 504,000 | 612,000 | 720,000
Note: Registration fee is 18,000 baht/semester per student
2.6.2 Expenditure budget (Baht)
Fiscal year
Expenditure
2020 2021 2022 2023 2024
A. Administrative budget
1. Personnel expenditure 0 0 0 0 0
2. Administrative expenditure 70,000 140,000 140,000 170,000 200,000
Total (A)
B. Investment budget
Cost for hardware and chemicals 140,000 280,000 280,000 340,000 400,000
Total (B)
Total (A) + (B) 210,000 420,000 420,000 340,000 400,000
Total students 7 14 14 17 20
Total cost per one student 30,000 30,000 30,000 30,000 30,000

Note: Maximum expense per person per year 30,000 baht

2.7 Educational systems

|ZlClassroom

[pistance learning through the primary source of printed media

[pistance learning through the primary source of audio-visual media

[pistance learning through the primary source of E-learning media

[pistance learning through the primary source of Internet media

[lothers (please specify)
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2.8 Transfer of credits, courses and cross university registration
In accordance with Silpakorn University’s Regulation on Graduate Study B.E. 2561
(2018) (Appendix A) and / or subsequent changes.

3. Curriculum and lecturers
3.1 Curriculums
3.1.1 Number of credits
Plan Al equivalent to 36 credits
Plan A2 not less than 36 credits

3.1.2 Curriculum structure

Plan Al 36 credits
Seminar (non-credit) 2 credits
Required course (non-credit) 7 credit
Thesis (equivalent to) 36 credits

Plan A2 not less than 36 credits
Required courses 15 credits
Elective courses not less than 9 credits
Thesis (equivalent to) 12 credits

Note: All students enrolled in both plans are required to pass the
comprehensive examination.
3.1.3 Courses
3.1.3.1 Courses code
The reference code for each subject is determined by 6 digits
which are divided into two groups, 3 digits for each group;
The first three digits designating the faculty/ program
responsible for the course:
715 Indicate Bioscience for Sustainable Agriculture Program of
Faculty of Animal Sciences and Agricultural Technology
The last three digits designating the course code:
First digit refers to the hierarchy of the courses.
5 Indicates graduate courses

Second digit refers to the course type as below:
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0-1 Indicates required courses
2-8 Indicates elective courses
9 Indicates thesis

Third digit indicates the numerical order of the courses.
3.1.3.2 Calculation of credit point

Course with lecture: the lecture and discussion with no less
than 15 hours (in a normal semester) is equivalent to 1 credit

Course with laboratory: the practice and laboratory with no
less than 30 hours (in a normal semester) is equivalent to 1 credit

Internship and field practice: training with no less than 45 hours (in
a normal semester) is equivalent to 1 credit

Project and assignment: the activities with no less than 45 hours
(in a normal semester) is equivalent to 1 credit

Independent study: the study with no less than 45 hours (in a
normal semester) is equivalent to 1 credit

Thesis: the study with no less than 45 hours (in a normal
semester) is equivalent to 1 credit

The number of credits for a course is calculated from the
summary of the lecture hours per week (L), the practical hours per week (P) and the self-
study hours per week (S) divided by 3 as shown the following formula:

Number of credits =L+ P + S
3

Credit representation for a course including 4 digits:

The first digit, outside the parentheses, represents the number

of credit of that course

The second, third and fourth digits, inside the parentheses,

represent the following:

The second digit indicates the number of lecture hours per week (L)

The third digit indicates the practical hours per week (P)

The fourth digit indicates the self-study hours per week (S)
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3.1.3.3 Curriculum courses

Plan Al

Seminar (non-credit) 2 credits
(Course in which no credit will be given as part of the curriculum and its assessment will be

given as S or U)

715 505 Seminar in Bioscience for Sustainable Agriculture | 1*(1-0-2)
715 506 Seminar in Bioscience for Sustainable Agriculture I 1*(1-0-2)
Required course (non-credit) 7 credit

(Course in which no credit will be given as part of the curriculum and its assessment will be
given as S or U)

715503 Research Methodology for Agricultural Sustainability 3* (3-0-6)
715 504 Selected Skills for Research in Bioscience for Sustainable 1%(1-0-2)

Agriculture

715 507 Integrative Research in Bioscience for Sustainable Agriculture 3% (2-3-4)
Thesis (equivalent to) 36 credits

715 591 Thesis (equivalent to) 36 credits
Plan A2

Required courses 15 credits

715 501 Cell Science and Molecular Biology 3(3-0-6)
715 502 Bioscience for Agricultural and Environmental Sustainability 3(3-0-6)
715 503 Research Methodology for Agricultural Sustainability 3(3-0-6)
715 504 Selected Skills for Research in Bioscience for Sustainable Agriculture  1(1-0-2)
715 505 Seminar in Bioscience for Sustainable Agriculture | 1(1-0-2)
715 506 Seminar in Bioscience for Sustainable Agriculture |I 1(1-0-2)
715 507 Integrative Research in Bioscience for Sustainable Agriculture 3(2-3-4)

Note: * means non-credit subjects.
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Elective courses not less than 9 credits

The elective courses can be chosen from the following list or can be chosen from the post-
graduate courses provided by the Faculty of Animal Sciences and Agriculture Technology
with the decision and content of the curricular academic committee.

1. Animal Production

715 521 Organic Livestock Production for Sustainability 3(3-0-6)
715 522 Animal Genetic Improvement and Conservation 3(3-0-6)
715 523 Animal Farming Management Technology 3(3-0-6)
715 524 Hygiene in Dairy Production 3(3-0-6)
715 525 Animal Pathobiology 3(3-0-6)
715 526 Diagnosis of Aquatic Animal Diseases 3(2-3-4)

2. Plant Production

715 527 Genetic Improvement for Crop Production 3(3-0-6)
715 528 Plant Genetic Resource and Application 3(3-0-6)
715 529 Seed Technology 3(2-3-4)
715 530 Plant Pathology 3(2-3-4)
715 531 Postharvest Physiology and Technology 3(2-3-4)
715 532 Integrated Pest Management 3(2-3-4)

3. Multidisciplinary

715 533 Principle of King Rama IX Wisdom for Agricultural Sustainability 3(3-0-6)
715 534 Natural Resources and Environmental Management 3(3-0-6)
715 535 Ecology and Management of Aquatic Resources 3(3-0-6)
715 536 Soil Fertility and Protection for Sustainable Agriculture 3(2-3-4)
715 537 Microbial Diversity and Agricultural Application 3(2-3-4)
715 538 Food Safety Standard and International Policy 3(3-0-6)
715 539 Agribusiness and Entrepreneurship 3(3-0-6)
715 540 Modern Technology for Smart Farming Agriculture 3(3-0-6)
715 541 Molecular Biology Techniques and Bioinformatics 3(3-0-6)
715 542 Research in Agricultural Areas 3(3-0-6)
715 543 Enzyme Technology 3(3-0-6)
715 544 Selected Topics in Bioscience for Sustainable Agriculture 3(3-0-6)
Thesis (equivalent to) 12 credits

715592 Thesis (equivalent to) 12 credits
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3.1.4 Study plan

Plan Al (Thesis only option)

Year 1 Semester 1

TQF 2

Course code

Course title

Credit (L-P-S)

715 503 Research Methodology for Agricultural Sustainability 3%(3-0-6)
715 504 Selected Skills for Research in Bioscience for Sustainable 1%(1-0-2)
Agriculture
715 505 Seminar in Bioscience for Sustainable Agriculture | 1*(1-0-2)
Total credits 0

Year 1 Semester 2

Course code

Course title

Credit (L-P-S)

715 506 Seminar in Bioscience for Sustainable Agriculture |I 1*(1-0-2)
715 507 Integrative Research in Bioscience for Sustainable 3%(2-3-4)
Agriculture
715 591 Thesis (equivalent to) 12
Total credits 12

Year 2 Semester 1

Course code

Course title

Credit (L-P-S)

715 591

Thesis (equivalent to)

12

Total credits

12

Year 2 Semester 2

Course code

Course title

Credit (L-P-S)

715 591

Thesis (equivalent to)

12

Total credits

12

Note: * means non-credit subjects.
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Plan A2 (Thesis and coursework option)

Year 1 Semester 1

TQF 2

Course code

Course title

Credit (L-P-S)

715 501 Cell Science and Molecular Biology 3(3-0-6)

715 502 Bioscience for Agricultural and Environmental 3(3-0-6)
Sustainability

715 503 Research Methodology for Agricultural Sustainability 3(3-0-6)

715 504 Selected Skills for Research in Bioscience for Sustainable 1(1-0-2)
Agriculture

715 505 Seminar in Bioscience for Sustainable Agriculture | 1(1-0-2)

Total credits 11

Year 1 Semester 2

Course code

Course title

Credit (L-P-S)

715 506 Seminar in Bioscience for Sustainable Agriculture II 1(1-0-2)
715 507 Integrative Research in Bioscience for Sustainable 3(2-3-4)
Agriculture
Elective courses 6
Total credits 10

Year 2 Semester 1

Course code

Course title

Credit (L-P-S)

715 592 Thesis (equivalent to) 6
Elective courses 3
Total credits 9

Year 2 Semester 2

Course code

Course title

Credit (L-P-S)

715 592

Thesis (equivalent to)

6

Total credits

6




715 501

715 502

715 503

715 504

715 505
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3.1.5 Course description
Cell Science and Molecular Biology 3(3-0-6)
Cell structure and function, structure of genetic materials, DNA replication,
cell cycle, cell division, gene expression, gene regulation, cell differentiation,
mutation, cell-cell communication, energy flow in biological system, techniques in

molecular biology.

Bioscience for Agricultural and Environmental Sustainability 3(3-0-6)

Integration of bioscience with King Rama IX wisdom, sufficiency economy
philosophy, and local wisdom in sustainable farming models, good agricultural
practices, organic farming, green production, smart farming, zero waste agricultural
practices, integrated agricultural farming system, agricultural product processing and
marketing, relationship and impact of farming on the natural resources and

environment, and knowledge transferring techniques.

Research Methodology for Agricultural Sustainability 3(3-0-6)
Research and research questions for agricultural sustainability, errors in
research, research designs, research methods, research tools, population and

sampling, statistical analysis techniques, and research presentation.

Selected Skills for Research in Bioscience for Sustainable Agriculture  1(1-0-2)
Criteria: Assessment will be given as S or U.

The virtues of researchers, research ethics in human and animals,
intellectual property rights, self-safety and environmental safety in conducting
research such as biological safety, chemical safety, radiation and electricity safety,
techniques for reading and writing scientific works, including research projects,

thesis, research articles and review articles for publication.

Seminar in Bioscience for Sustainable Agriculture | 1(1-0-2)
Criteria: Assessment will be given as S or U.

Reading on recent agricultural bioscience research literature, improving
ability on critical thinking process, discussion and presentation of research work

under advisory of seminar instructors.



715 506

715 507

715 521

715 522

715 523
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Seminar in Bioscience for Sustainable Agriculture I 1(1-0-2)
Pre-requisite: 715 505 Seminar in Bioscience for Sustainable Agriculture |
Criteria: Assessment will be given as S or U.

Compiling the information of scientific research, discussion and presentation

of research in bioscience for sustainable agriculture.

Integrative Research in Bioscience for Sustainable Agriculture 3(2-3-4)

Analysis of the situation and agriculture problems from the farmers,
agricultural operation agencies or agricultural entrepreneurs, concepts and impacts
of integrative research to agriculture, environment, and health, presenting research
guidelines for solving agricultural problems by applying the knowledge of bioscience

or with other academic fields appropriately.

Organic Livestock Production for Sustainability 3(3-0-6)

Principle of organic livestock, animal welfare, productivity in organic
livestock production, food security and sustainability in organic livestock, Thai and
International laws, regulations, and product certification systems of organic

livestock.

Animal Genetic Improvement and Conservation 3(3-0-6)

Biodiversity, animal genetic resources, domestic animal diversity, loss of
genetic diversity in domestic animals, reasons and criteria for breed selection and
conservation, methods for conservation of animal genetic diversity, status of breeds,

concepts and principles in genetic improvement of livestock.

Animal Farming Management Technology 3(3-0-6)

Modern technology in animal housing, hysiene and sanitary control, farm
waste and environmental management, resource management system, public
relations and marketing quality control, evaluation system including product

accreditation underlying animal welfare.
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Hygiene in Dairy Production 3(3-0-6)
Factors affecting milk quality, milking parlor design and management, milking
systems and analysis, milking machine, mastitis and milk quality management,

waste management from dairy farms.

Animal Pathobiology 3(3-0-6)

Principles of pathology and pathogenesis, inflammation and wound healing,
cellular adaptation after injury, genetic abnormalities and hemodynamic disorders,
metabolic disorders of carbohydrates, proteins, lipids, minerals and colorants,

abnormal cell growth and cancer.

Diagnosis of Aquatic Animal Diseases 3(2-3-4)
Aquatic animal diseases caused by parasitic, bacteria, fungal and viral,
diagnosis of aquatic animal diseases, prevention and treatment of aquatic animal

diseases, experimental methodology in aquatic animal diseases.

Genetic Improvement for Crop Production 3(3-0-6)

Genetic theory, conventional breeding and gene manipulation methods for
genetic improvement in plants, utilization of genetic resources for qualitative and
quantitative improvement, socio-economic aspect in adopting genetically modified

Crops.

Plant Genetic Resource and Application 3(3-0-6)

Genetic diversity of plant in the agro-ecosystem in Thailand, methods in
determining genetic diversity of plants, preservation of plant genetic diversity in agro-
ecosystem, identification of indigenous plant species with potential for conservation and

commercial utilization.

Seed Technology 3(2-3-4)
Seed morphology and physiology of seeds under storage and germination,
process of seed production, methods in determining seed quality, seed pathology

and insect pests of seeds, techniques used in seed storage.
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Plant Pathology 3(2-3-4)

Definition of plant diseases, history of plant disease outbreak of important
economic crop, types of microorganisms causing diseases in plant, mechanisms of
plant defense, important diseases of economic plants, principles of plant disease
management and tactics for plant disease control, biotechnology in plant
pathology, appropriate technology for controlling plant diseases in sustainable crop

production.

Postharvest Physiology and Technology 3(2-3-4)
Causes of loss in post-harvest products, physiology of maturity, ripening, and
senescence, genetic control of maturity and senescence, post-harvest loss,

prevention of post-harvest loss, insect pests and diseases of post-harvest products.

Integrated Pest Management 3(2-3-4)

Definition of pests, key historical events in pest outbreak, effect of pest
outbreak to agriculture, pest control tactics, biological control of insect pests,
integrated pest management (IPM) concept, components and steps of IPM, sampling

techniques and decision tools for IPM, examples of IPM in current practices.

Principle of King Rama IX Wisdom for Agricultural Sustainability 3(3-0-6)

Principles of King Rama IX wisdom relating to agricultural development,
production system and farm resources management follow the footsteps of
sufficiency economy, agricultural land management in accordance with royal works,
principles of " new theory" in agriculture and rural development, transfer of
agricultural innovation theory of preventing soil degradation and erosion by vetiver

grass, and the theory of teasing the ground due to the royal initiative.

Natural Resources and Environmental Management 3(3-0-6)

Approaches in natural resource management, stakeholder analysis for
natural resource management, Geographic Information Systems ( GIS), auditing
systems for natural resource management, biodiversity, and environmental

conservation
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Ecology and Management of Aquatic Resources 3(3-0-6)
Ecology of aquatic ecosystems, methods for aquatic ecology study, water
resource, examination and solving of water resource problems, and management of

aquatic resources.

Soil Fertility and Protection for Sustainable Agriculture 3(2-3-4)
Nutrient recycling in soil, soil fertility analysis, plant-soil-microbe interaction,
methods of enhancing soil fertility for crop production, and soil protection method

and application for sustainable agriculture.

Microbial Diversity and Agricultural Application 3(2-3-4)
Habitat of microbes, host-microbe association, isolation and identification of
microbes, detection and utilization of potential microbes for agricultural application,

product formulation, and commercialization of beneficial microbe.

Food Safety Standard and International Policy 3(3-0-6)

Physical, chemical and biological hazards in food processing and production,
standard and good manufacturing practices in food safety, hazard analysis and
critical control point, maximum residue limiting value related to food safety, and

international food safety policy.

Agribusiness and Entrepreneurship 3(3-0-6)
Concepts of agribusiness management, principles of agribusiness organization
management, principles of marketing, principles of business initiation analysis and

preparation of business plan.

Modern Technology for Smart Farming Agriculture 3(3-0-6)
Principle of smart farming, electronic and information technologies for smart
farming, application of GIS and meteorology in weather forecast for smart farming system,

digital image processing, and smart sensing system for site-specific farming management.
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Molecular Biology Techniques and Bioinformatics 3(3-0-6)

DNA and RNA extraction, Polymerase Chain Reaction, gel electrophoresis,
cloning, sequencing, molecular hybridization, DNA microarray, immunofluorescence
staining technique, bioinformatics database utilization, nucleic acid analysis and
sequence alignment, bioinformatics for gene cloning and expression, phylogenetic
analysis, protein bioinformatics database, analysis of protein structure and function,
prediction of post-translational modification of proteins and protein modeling,

proteomics, metabolomics and transcriptomics.

Research in Agricultural Areas 3(3-0-6)
The concept and importance of research in agricultural areas,
communication and working with farmers, application of theoretical knowledge and

practice in agricultural areas.

Enzyme Technology 3(3-0-6)
Introduction to enzymes, mechanisms of enzyme catalysis, enzyme structure

specificity and stability, natural and recombinant enzyme production and

purification, industrial enzymes, methods in improvement of enzyme activity using

genetic engineering, and application of enzymes in agricultural approaches.

Selected Topics in Bioscience for Sustainable agriculture 3(3-0-6)

Topics of current interest in Bioscience for Sustainable agriculture.

Thesis (equivalent to) 36 credits

Original research dissertation related to bioscience for sustainable

agriculture under the guidance of advisory committee.

Thesis (equivalent to) 12 credits
Original research dissertation related to bioscience for sustainable

agriculture under the guidance of advisory committee.
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3.2 Name, surname, ID number, position, and education qualifications of the instructors

3.2.1 Instructors responsible for the program

Average teaching

Position, Name, Surname, Education qualifications, field of study, load
No. (hours/week/academic
and ID number Institute, and year of graduation yean)
Current | Revision
1. | Asst. Prof. Dr. Narin Ph.D. (Pathobiology) 12 12
Preyavichyapugdee Mahidol University, Thailand (2007)
3-1004-00505-XX-X D.V.M. Kasetsart University (1995)
2 | Assoc. Prof. Dr. Pantipa Na | Ph.D. (Crop Production Technology) 12 12
Chiangmai Suranaree University of Technology (2004)
3-5012-00192-XX-X M.Sc. (Agriculture)
Chiang Mai University (1999)
B.Sc. (Agriculture)
Chiang Mai University (1997)
3. | Asst. Prof. Dr. Chaowanee | Ph.D. (Biotechnology) 12 12
Laosutthipong Mahidol University, Thailand (2012)
3-1017-01374-XX-X M.Sc. (Immunology)
Mahidol University, Thailand (2006)
B.Sc. (Biology) Second class honor,
Silpakorn University (2001)
4. | Asst. Prof. Dr. Panida Ph.D. (Biochemistry) 12 12
Duangkaew Mahidol University, Thailand (2012)
1-7204-00030-XX-X B.Sc. (Biology)
First class honor, Mahidol University (2006)
5. | Assoc. Prof. Mana M.Appl.Sc. (Microbiology) Second Class 15 15

Kanjanamaneesathian

3-1001-00709-XX-X

Honor, Lincoln University, New Zealand
(1994)

M.Sc. (Plant Pathology)

Kasetsart University (1988)

B.Sc. (Plant Pathology)

Kasetsart University (1985)
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Average teaching

Position, Name, Surname, Education qualifications, field of study, load
No. (hours/week/academic
and ID number Institute, and year of graduation yean)
Current | Revision
1. | Asst. Prof. Dr. Narin Ph.D. (Pathobiology) 12 12
Preyavichyapugdee Mahidol University, Thailand (2007)
3-1004-00505-XX-X D.V.M. Kasetsart University (1995)
2 | Assoc. Prof. Dr. Pantipa Ph.D. (Crop Production Technology) 12 12
Na Chiangmai Suranaree University of Technology (2004)
3-5012-00192-XX-X M.Sc. (Agriculture)
Chiang Mai University (1999)
B.Sc. (Agriculture)
Chiang Mai University (1997)
3. | Asst. Prof. Dr. Chaowanee | Ph.D. (Biotechnology) 12 12
Laosutthipong Mahidol University, Thailand (2012)
3-1017-01374-XX-X M.Sc. (Immunology)
Mahidol University, Thailand (2006)
B.Sc. (Biology) Second class honor,
Silpakorn University (2001)
4. | Asst. Prof. Dr. Panida Ph.D. (Biochemistry) 12 12
Duangkaew Mahidol University, Thailand (2012)
1-7204-00030-XX-X B.Sc. (Biology) First class honor,
Mahidol University (2006)
5. | Assoc. Prof. Mana M.Appl.Sc. (Microbiology) Second Class 15 15

Kanjanamaneesathian

3-1001-00709-XX-X

Honor, Lincoln University, New Zealand
(1994)

M.Sc. (Plant Pathology)

Kasetsart University (1988)

B.Sc. (Plant Pathology)

Kasetsart University (1985)
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Average teaching

Position, Name, Surname, Education qualifications, field of study, load

No. (hours/week/academic
and ID number Institute, and year of graduation yean)

Current | Revision

6. | Asst. Prof. Dr. Pornpan Ph.D. (Animal Nutrition) Universiti Putra 12 6
Saenpoom Malaysia, Malaysia (2012)
3-3099-01858-XX-X M.Sc. (Animal Science)

KhonKaen University (2003)
B.Sc. (Agriculture) Second class honor,
KhonKaen University (2000)

7. | Asst. Prof. Dr. Pattaraporn Ph.D. (Animal Science) University of the 12 6
Poommarin Philippines at Los Baros, Philippines (2014)
3-2002-00347-XX-X M.Sc. (Animal Science)

KhonKaen University (2002)
B.Sc. (Agriculture)
KhonKaen University (1998)

8. | Asst. Prof. Dr. Kaewta Ph.D. (Fisheries Science) 15 15
Limhang Kasetsart University (2010)
3-2401-00303-XX-X M.Sc. (Fisheries Science)

Kasetsart University (2005)
B.Sc. (Fisheries) Kasetsart University (2003)

9. | Asst. Prof. Dr. Sararat Ph.D. (Plant Pathology) 15 6
Monkhung Chiang Mai University (2013)
1-7798-00055-XX-X B.Sc. (Plant Pathology) First class honor,

Chiang Mai University (2008)
10. | Dr. Janjira Sittiya Ph.D. (Animal Science) 9 6

3-6306-00292-XX-X

Ehime University, Japan (2015)
M.Sc. (Agriculture)

Kagawa University, Japan (2012)
B.Sc. (Animal Science)

MaeJo University (2005)
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Average teaching

Position, Name, Surname, Education qualifications, field of study, load
No. (hours/week/academic
and ID number Institute, and year of graduation yean)
Current | Revision
11. | Dr. Attapol Tiantong Ph.D. (Animal Science) National Chung Hsing 12 9
1-7699-00121-XX-X University, Taiwan (2015)
B.Sc. (Animal Science)
Maejo University (2009)
12. | Dr. Alisa Yoshida Ph.D. (Plant breeding) 12 12
Kongjaimun Kasetsart University (2012)
1-7399-00050-XX-X B.Sc. (Agriculture) First class honor,
Kasetsart University (2007)
13. | Dr. Rachsawan Mongkol Ph.D. (Biotechnology) 12 12
3-7-7604-00317-XX-X Chulalongkorn University (2016)
M.Sc. (Biotechnology)
Chulalongkorn University (2008)
B.Sc. (Animal Sciences and Agricultural
Technology) Silpakorn University (2005)
14. | Dr.Pawat Seritrakul Ph.D. (Cell and Molecular Biology) The 0 6

1-1005-00233-XX-X

University of Texas at Austin. USA (2018)
A.B. (Biology) Bowdoin College. USA (2011)

3.2.3 Special instructors

Special lecturer may be invited in some semester.

4. Field experience elements (internship or cooperative education)

None

5. Requirements on thesis or research

5.1 Short description

This curriculum requires the students to use the holistic approach to identify

research question and to work on thesis topic based upon the problems of the community

development.
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5.2 Standard learning outcomes
The students possess the understanding of systematic research planning with the
capability to integrate basic and applied knowledge and write the research report which can

be disseminated at the international journal/conferences.

5.3 Period
Plan Al Year 1 Semester 2 — Year 2 Semester 2
Plan A2 Year 2 Semester 1 — Year 2 Semester 2

5.4 Number of credits
Plan Al Thesis (equivalent to) 36 credits
Plan A2 Thesis (equivalent to) 12 credits
5.5 Preparation
(1) Students (in all study plans) must be individually tasked with a research
project. This starts with the seminar courses in which the students are required to undertake
independent study and present the seminar in the class. During the course of engaging in
seminar, the students will be in a position to identify their interest in a particular research
area, and this will be subsequently developed into a thesis proposal.
(2) Approval of thesis proposal by Thesis Proposal Examination Committee for
graduate study.
(3) Assignment of the primary thesis advisor of individual student.
This proposal must later be approved in accordance with the Silpakorn
University’ s Regulations on Graduate Study B.E. 2561 (2018) (Appendix A) and / or
subsequent changes.
5.6 Assessment
Thesis evaluation must be in accordance with Silpakorn University’s Regulations
on Graduate Study B.E. 2561 (2018) (Appendix A) and / or subsequent changes) in the
following topics:
1) Approval of thesis proposal and project, thesis registration, conduct of
research under the guidance of a primary thesis advisor and a co-advisor (if any)
2) Student submission of progress report to the primary thesis advisor and a co-
advisor (if any) every semester. Evaluation on student’s thesis progress must be performed
at the end of every semester. Evaluation result will be reported as IP (in progress) or NP (no

progress).
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3) Thesis defence examination. There must be at least 3 but not more than 5
members of Thesis Examination Committee, which consist of the curriculum committee,
thesis advisors and external expert examiner. Note that the thesis advisors cannot be a
chairman of the examination committee. The Thesis evaluation results will be reported as 4

levels including “Excellent”, “Good”, “Passed”, and “Failed”.
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Section 4 Learning Outcome, Teaching Strategy and Assessment Strategy

1. Developing a special student characters

The researchers in agriculture with integrative bioscience knowledges with

local wisdom, full of responsibility, capable of applying knowledge in bioscience to conduct

the research to promote agricultural sustainability and transfer the knowledges to the

communities.

Special character

Strategy or Student activities

1.

Equip with integrative
bioscience knowledges

with local wisdom

Provide the lectures in various fileds and give examples of the
integration of bioscience knowledges in agricultural practice to
solving/promoting agriculture.

Provide the excursion to the farmer to gain the ideas of local

wisdom from the farmers.

2. Responsibility to

themselves, others, and

environment.

Have the courses with require team work to develop team spirit and
responsibility.

Have a rule and an activity in the courses to create self-discipline.
For example, on-time submission of the assignments and class
attendance.

Set the course to train the student’s consciousness about the
important of natural resourse and environmental sustainability and

give the assighments to promote the student’s consciousness.

Capable of applying
knowledge in bioscience
to conduct the research to
promote agricultural

sustainability

Offer the foundation courses which will enhance student’s vision in
agricultural sustainability and modem knowledge in bioscience
Provide the foundation courses which will enhance student’s skills
to use research tools to carry out research effectively

Educate the students in the community or public and private
agencies to enhance learning experience and to develop research

which responds to the need of the community and society

Capable of communicating
and transferring knowledge
acquired from research to
the farmers, researchers
and academician in the

international level

Offer the teaching in English for international communication

Offer seminar course to improve the presentation skill in an
academic conference and require the students to present research
in the international conference prior to graduation

Offer courses and extra-curricular activities to access the community
and set up outreach activities for the interaction and

communication with the farmers and local personnel




2. Program Learning Outcomes (PLOs)

No. PLOs Teaching strategy Assessment strategy
PLO1 Explain the principles of science and Lecture the knowledge contents about the Evaluating from Q&A session in the class, paper
biology related to agricultural research | principles of science and biology related to examination, presentation, and report by examine
and practices agricultural research and practices, summarize and the capacity to explain the principle of science
discuss with the students to assess understanding and biology related to sustainable agricultural
and the skill to explain the knowledge gained from | research and practices and give the opinion
the lesson learned to others. logically and effectively by instructors.
PLO2 Explain the concepts of bioscience 1. Give examples about the application of Evaluating from Q&A session in the class, paper

application to promote agricultural

sustainability

bioscience to solve/promote a specific
agricultural research and practices and discuss to
assess understanding.

2. Observed the agicultural problems from real
scenario such as current news, social medias,
farm visit, and discussion with local experts,
small-holder farmers and staffs of the public

sectors to learn from their experience.

examination, presentation, and report by examine
the capacity to explain the principle of science
and biology related to sustainable agricultural
research and practices and give the opinion

logically and effectively by instructors.

be



No.

PLOs

Teaching strategy

Assessment strategy

PLO3

Demonstrate the important of natural
resources and environmental

sustainability

1. Use case studies with open discussion in class
concerning the important of natural resources and
environment

2. Excursion activity at a good practice farming
system on the conservation of natural resources
and environment

3. Give assignments to student such as report or
presentation concerning on natural resources and
environmental problems due to improper
agricultural practices

4. Q&A, discussion on the impact of student’s
project/research on the natural resources and

environment.

1. Evaluate the quality of the submitted
assignments by instructors whether the
assiecnment contains the content regard to the
topic of natural resources and environmental
conservation with the reasonable critizism.

2. Evaluate the rational of the student answer to
their project regarding to the impact on natural

resources and environment

PLO4

Apply the appropriate statistical
analysis for solving the specific

agricultural research problems

1. Lecture the principles of statistical analysis,
summarize and discuss with the students to
assess understanding and the skill to research
application

2. Give assignments in various situation using
different statistic analysis, compare and discuss

the results

Evaluate the quality of the assigcnments in the
class, presentation and report by examine the
reason to apply the statistical tools in each
assignments by lecturers or thesis advisory

committee.

19



No. PLOs Teaching strategy Assessment strategy

PLO5 Demonstrate the responsibility to Use case studies concerning on ethical issues Evaluate by observation and scoring the student
oneself and society based on ethical related to various sectors behavior and attitude on ethical issues in class
principles Being exemplary during the study by lecturer or thesis advisory

Organize activities to promote student’s committee.
responsibility to themselves and to the

community such as in class or groups of farmer

community.

PLO6 Utilize the English language skills for Use English language in the class Evaluate from students ability in communation,
scientific communication in reading Set up the activities for English language writing, presentation and report by lecturers or
and writing the research articles, improving in reading, listening, writing, and thesis advisory committee.
seminar, and thesis speaking

PLOY Utilize computer programs and Lecture and give example of the information Evaluate the quality of the assignments in the

information technology to search the
agricultural and scientific information

and create the presentation media

technology for agricultural research to assess
the student’s skill

Give assignments in various situation to promote
skill in information technology application,
compare and discuss the application of each
information technology.

Set up presentation activities such as in-class

presentation, seminar, and research presentation

class, presentation and report by examine the
skills to apply the information technology in each
assignments by lecturers or thesis advisory

committee.

9¢



No. PLOs Teaching strategy Assessment strategy

PLOS8 Compile and logically discuss the Give assignments in searching and compiling the Evaluate the quality of the submitted assicnments
agricultural research information agricultural research information to promote skill in | including in-class reports, seminar, and thesis by

logical discussion instructors or thesis advisory committee.

PLO9 Able to communicate with the 1. Advise the principles of communication with Evaluate the quality of the in-class assignments
community or farmers by focusing on community and interpretation skills to student that are related to academic interpretation,
analysis of critical ideas to apply in 2. Train student’s skills in commmunication and communication with farmers and communities in
research projects interpretation using problem-based learning agricultural areas or community areas both

including the ability to ask questions, interpret presentation and document organization by
the information, and analysis the critical ideas lecturers
from the communication farmers and
communities.
PLO10 | Propose and conduct an integrated 1. Assign work which requires skills in describing 1. Evaluate the presentation of the in-class

research project for solving agricultural
problems by using appropriate
bioscience knowledge and research
methodology for sustainable

agriculture.

each step of research procedures and
technologies that can be applied appropriately
in each research process based on the

agricultural sustainability.

2. Use project-based learning to train the students

in applying the appropriate bioscience

knowledge and research methodology to solve
research questions and analyze the differences
of outcomes resulting from the use of different

technologies or methods

assignment, comprehensive examination and
thesis proposal regarding to the application of
appropriate knowledge and research methodolog
for agricultural sustainability by instructors and
advisory committee.

2. Evaluate the appropriateness, feasibility, and
discussion about the results or output and
outcome of the research using different
technologies by instructors and advisory

committee.

A



Correlation Mapping Between PLOs and TQF Learning Qutcomes

TQF Learning Outcomes

Program Learning Outcomes

1.
Morals and

Ethics

2.

Knowledge

3.
Intellectual Skill

4.
Interpersonal
Skill and
Responsibility

5.

Skills in Statistical Analysis,

Communication and Use of

Information Technology

1 2 3

1 2

3

4

5

PLO1 Explain the principles of science and biology

related to agricultural research and practices

PLO2 Explain the concepts of bioscience

application to promote agricultural sustainability

PLO3 Demonstrate the important of natural

resources and environmental sustainability

PLO4 Apply the appropriate statistical analysis for

solving the specific agricultural research problems

PLO5 Demonstrate the responsibility to oneself and

society based on ethical principles

PLO6 Utilize the English language skills for scientific
communication in reading and writing the research

articles, seminar, and thesis

PLO7 Utilize computer programs and information
technology to search the agricultural and scientific

information and create the presentation media

8¢



TQF Learning Outcomes L 2. 3. 4. 5.
Morals and Knowledge Intellectual Skill Interpersonal Skills in Statistical Analysis,
Ethics Skill and Communication and Use of
Responsibility Information Technology
Program Learning Outcomes 2 3 2 1 2 3 1 2 3 1 2 3 4 >
PLO8 Compile and logically discuss the agricultural v
research information
PLO9 Able to communicate with the community or
farmers by focusing on analysis of critical ideas to v v
apply in research projects
PLO10 Propose and conduct an integrated research
project for solving agricultural problems by using vivlv v v v v v
appropriate bioscience knowledge and research
methodology for sustainable agriculture.

Note: The symbol v'in the box that the expected program learning outcomes (PLOs) relate to the learning outcomes in accordance with

the qualification standard framework (TQF).

6%



The meanings of learnings outcome are:
1. Morals and Ethics
(1) Demonstrate moral, professional ethics, sacrificing, and honest
(2) Demonstrate discipline, punctuality, and responsibility to themselves, the rules and any regulations of organization and society
(3) Conscious of responsibility towards an environmental sustainability and conservation of natural resources
2. Knowledge
(1) Explain the knowledge and comprehension of theories and principles in science and biology related to the field of research study
(2) Able to explain the bioscience knowledge application with other related disciplines to promote agricultural sustainability
(3) Explain the appropriate knowledge and research methodology to conduct the sustainable agricultural research in a creative manner
3. Intellectual Skill
(1) Able to search, interpret, and apply the appropriate statistical analysis in order to solve agricultural research problems
(2) Able to collect, study, analyze, summarize, and logically discuss the agricultural research information
(3) Demonstrate the analytical ability and able to integrate the bioscience knowledge and research methodology appropriately to conduct the sustainable
agricultural research in a creative manner
4. Interpersonal Skill and Responsibility
(1) Possess the responsibility and ability to work with other colleagues as an individual, or as a member of the group
(2) Behave and express one opinion adequately according to role and responsibility
(3) Able to communicate or work with the community or farmers
5. Skills in Statistical Analysis, Communication and Use of Information Technology
(1) Able to identify and use statistics or mathematics in analyzing data and use the analysis to solve the problems creatively
(2) Able to utilize the English language skills for scientific communication in reading and writing the research articles, seminar, and thesis
(3) Able to utilize computer programs and information technology to search the agricultural and scientific information from database in the national and
international sources and create the presentation media
(4) Possess proper skills to communicate with the community or farmers by focusing on analysis of critical ideas to apply in research projects

(5) Able to keep up with the latest development in the information technology



Distribution of course responsibility in contribution of program standard learning outcomes classified by courses and PLOs

Course PLOs : Program-Level Learning Outcomes

code Course title 1 3 4 5 6 7 8 10
715 501 Cell Science and Molecular Biology L
715 502 Bioscience for Agricultural and Environmental Sustainability {
715 503 Research Methodology for Agricultural Sustainability o
715 504 Selected Skills for Research in Bioscience for Sustainable Agriculture ([ ]
715 505 Seminar in Bioscience for Sustainable Agriculture | [ ([
715 506 Seminar in Bioscience for Sustainable Agriculture Il [ ([ o
715 507 Integrative Research in Bioscience for Sustainable Agriculture
715 521 Organic Livestock Production for Sustainability [ (] [
715522 Animal Genetic Improvement and Conservation L [ ] [ ]
715523 Animal Farming Management Technology o (
715 524 Hygiene in Dairy Production o
715 525 Animal Pathobiology o
715 526 Diagnosis of Aquatic Animal Diseases )
715 527 Genetic Improvement for Crop Production (] (] o
715528 Plant Genetic Resource and Application ) )
715529 Seed Technology o
715530 Plant Pathology o
715 531 Postharvest Physiology and Technology o o (
715 532 Integrated Pest Management [ [ (

4%



Course ) PLOs : Program-Level Learning Outcomes

code Course title 1 2 3 4 5 6 7 8 9 10
715 533 Principle of King Rama IX wisdom for Agricultural Sustainability ([ J ([ J
715 534 Natural Resources and Environmental Management o (]
715 535 Ecology and Management of Aquatic Resources o (
715 536 Soil Fertility and Protection for Sustainable Agriculture [ (] (
715 537 Microbial Diversity and Agricultural Application L [ ]
715 538 Food Safety Standard and International Policy [ (
715539 Agribusiness and Entrepreneurship L [ ]
715 540 Modern Technology for Smart Farming Agriculture ) )
715 541 Molecular Biology Techniques and Bioinformatics [ o
715 542 Research in Agricultural Areas ([ ([ ([ o
715 543 Enzyme Techonology [ J o
715 544 Selected Topics in Bioscience for Sustainable Agriculture { ) o
715 591 Thesis o (] [ ] [ ] [ ] [  J o [ ] [ ]
715 592 Thesis ([ { [ [ [ [ ( [ [ ] [ ]

Note: Specifying the symbol "@" means the course has a teaching and learning and evaluation approach to assess that the learners meet the
expected learning outcomes of the curriculum (PLOs) and has a verification of achievement according to the standard learning outcomes

defined.
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Curriculum Mapping of Responsibilities of the Required Course in Producing PLOs categorized by year of study

PLOs : Program-Level Learning Outcomes

Year/Course code/Course title* Credits
3 q 5 6 7 8 9 10
Plan Al
Year 1
715 503 Research Methodology for Agricultural Sustainability 3 Ap
(Non-credit)
715 504 Selected Skills for Research in Bioscience for 1 Ap Ap
Sustainable Agriculture (Non-credit)
715 505 Seminar in Bioscience for Sustainable Agriculture | 1 Ap Ap
(Non-credit)
715 506 Seminar in Bioscience for Sustainable Agriculture || 1 Ap Ap An
(Non-credit)
715 507 Integrative Research in Bioscience for Sustainable 3 An
Agriculture (Non-credit)
715 591 Thesis (equivalent to) 12 Ap | Ap | Ap | Ap | Ap | An | An C
At At
Year 2
715 591 Thesis (equivalent to) 24 Ap | Ap | Ap | Ap | Ap | An An C
At At

2%



PLOs : Program-Level Learning Outcomes

Year/Course code/Course title* Credits
1 2 3 4 5 6 7 8 9 10
Plan A2
Year 1
715 501 Cell Science and Molecular Biology 3 u
715 502 Bioscience for Agricultural and Environmental 3 U Ap
Sustainability
715 503 Research Methodology for Agricultural Sustainability 3 Ap
715 504 Selected Skills for Research in Bioscience for 1 Ap Ap
Sustainable Agriculture
715 505 Seminar in Bioscience for Sustainable Agriculture | 1 Ap Ap
715 506 Seminar in Bioscience for Sustainable Agriculture |l 1 Ap Ap An
715 507 Integrative Research in Bioscience for Sustainable 3 An
Agriculture
Year 2
715 592 Thesis (equivalent to) 12 U U Ap | Ap Ap Ap Ap An An C
At At

Note * means specify courses by year of study in accordance to the level of learning outcome of Bloom’s Taxonomy (Revised) assigned in
PLOs channels as following:

“R” for Remembering “U” for Understanding “Ap” for Applying

“An” for Analyzing “E” for Evaluating “C” for Creating

“S” for Psychomotor Domain (Skills) “At” for Affective Domain (Attitude)

1%
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Information table of expected learning outcomes at the end of the academic year

Plan Al
Year Expected learning outcomes at the end of the academic year Remark
1 Student must be able to explain the principles of science and biology

related to agricultural research and practices, the concepts of bioscience
application to promote agricultural sustainability, demonstrate the important of
natural resources and environmental sustainability, apply the appropriate
statistical analysis for solving the specific agricultural research problems,
demonstrate the responsibility to oneself and society based on ethical
principles, utilize the English language skills for scientific communication in
reading and writing the research articles, seminar, and thesis, utilize computer
programs and information technology to search the agricultural and scientific
information and create the presentation media, compile and logically discuss
the agricultural research information, able to communicate with the community
or farmers by focusing on analysis of critical ideas to apply in research projects,
propose and conduct an integrated research project for solving agricultural
problems by using appropriate bioscience knowledge and research

methodology for sustainable agriculture.

Student must be able to explain the principles of science and biology
related to agricultural research and practices, the concepts of bioscience
application to promote agricultural sustainability, demonstrate the important of
natural resources and environmental sustainability, apply the appropriate
statistical analysis for solving the specific agricultural research problems,
demonstrate the responsibility to oneself and society based on ethical
principles, utilize the English language skills for scientific communication in
reading and writing the research articles, seminar, and thesis, utilize computer
programs and information technology to search the agricultural and scientific
information and create the presentation media, compile and logically discuss
the agricultural research information, able to communicate with the community
or farmers by focusing on analysis of critical ideas to apply in research projects,
propose and conduct an integrated research project for solving agricultural
problems by using appropriate bioscience knowledge and research

methodology for sustainable agriculture.
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Plan A2
Year Expected learning outcomes at the end of the academic year Remark
1 Student must be able to explain the principles of science and biology

related to agricultural research and practices, the concepts of bioscience
application to promote agricultural sustainability, demonstrate the important of
natural resources and environmental sustainability, apply the appropriate
statistical analysis for solving the specific agricultural research problems,
demonstrate the responsibility to oneself and society based on ethical
principles, utilize the English language skills for scientific communication in
reading and writing the research articles, seminar, and thesis, utilize computer
programs and information technology to search the agricultural and scientific
information and create the presentation media, compile and logically discuss
the agricultural research information, and able to communicate with the
community or farmers by focusing on analysis of critical ideas to apply in

research projects..

Student must be able to explain the principles of science and biology
related to agricultural research and practices, the concepts of bioscience
application to promote agricultural sustainability, demonstrate the important of
natural resources and environmental sustainability, apply the appropriate
statistical analysis for solving the specific agricultural research problems,
demonstrate the responsibility to oneself and society based on ethical
principles, utilize the English language skills for scientific communication in
reading and writing the research articles, seminar, and thesis, utilize computer
programs and information technology to search the agricultural and scientific
information and create the presentation media, compile and logically discuss
the agricultural research information, able to communicate with the community
or farmers by focusing on analysis of critical ideas to apply in research projects,
propose and conduct an integrated research project for solving agricultural
problems by using appropriate bioscience knowledge and research

methodology for sustainable agriculture.
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Section 5 Student Assessment Criteria

1. Regulations and criteria for grading
Assessment and evaluation of education are consistent with Silpakorn University’ s

Regulations on Graduate Study B.E. 2561 (2018). (Appendix A) and / or subsequent changes.

2. Student evaluation

Student evaluation will be assessed according to Student Assessment criterion of AUN-
QA stardard. The student assessment is constructively aligned to the achievement of the
expected learning outcomes in each semester.

(1) Assesment methods and criteria for each course will be considered by the program
committee to check the alignment to the CLOs, PLOs and the proper distribution of scoring and
should be communicated properly to the student of that course.

(2) Student assessment methods of each course should be re-evaluated by program
committee every semester before the next semester open prior to announce to the student.

(3) At the end of each academic year, the overall test of student’ PLOs achievement

must be done and evaluated the achievement by program committee.

3. Process for verifying student achievement standards
The review processes of students’ achievement standard in all courses are as follows:
3.1 Review of student’s learning outcome before graduation
(1) Re-evaluate at the course level, in which the students are expected to evaluate
the materials in the courses they have taken. The appointed committee will conduct a review of
the suitability of the examination papers based upon the teaching plan.
(2) Re-evaluate at the curricular level under the internal quality assurance of the
university; after which the result should have been reported.
3.2 Review of student’s learning outcome after graduation
The emphasis is on continuous research of student career achievement and the use
of research results to improve on instructional process and integrated curriculum as well as to
evaluate curriculum quality. Components to be reviewed are:
(1) Evaluation of employment rate of each class of graduates in terms of graduate’s

job search period, knowledge, ability, and career confidence.
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(2) Interview or questionnaire survey of graduate employer’ s opinions and
satisfaction at different intervals, for example, after one or three years of employment.

(3) Evaluation by other educational institutes thought interview or questionnaire
survey on the level of satisfaction on graduate’s knowledge, readiness and other qualifications.

(4) Evaluation by graduates with employment in terms of the readiness and
knowledge gained from Bioscience in Sustainable Agriculture and other course provided in the
program, including the relevancy of these courses to graduate’s employment. Opinions on how
to improve the curriculum are invited.

(5) Concrete and measurable student’s achievement such as number of patents
granted, number of social and professional awards of recognition.

(6) Assess the view from the external experts or invited lecturers with respect to the
student’s learning capacity or other related traits.

(7) The number of researches presented at the conferences or the number of the

publication in the national and international journals.

4. Graduation criteria

Plan Al

Present the thesis and pass the final oral thesis defence examined by the committee
that has appointed by the University. The examination shall be open to the general public who
may be interested on the examined topic. The thesis work or part of the thesis must be
published or at least be accepted to publish in the qualified national or international journals as
announced by the Higher Education Commission on the criteria for the consideration of
academic journals for the dissemination of academic works

Plan A2

Complete the courses as specified by the program, which must have an average score of
not less than 3.00 from the 4 levels score system or equivalent. Present a thesis and pass the
final oral examination by the committee that the University has appointed. The examination
shall be open to the general public who may be interested on the examined topic.

The thesis work or part of the thesis must be published or at least be accepted to
publish in the qualified national or international journals as announced by the Higher Education
Commission on the criteria for the consideration of academic journals for the dissemination of
academic works or presented at an international academic conference in which the full paper is

published in the conference proceeding.
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Other

1. Pass the comprehensive examination

2. In accordance with the Silpakorn University’ s Regulations on Graduate Study B.E.
2561 (2018). (Appendix A) and / or subsequent changes and the announcement of
the Ministry of Education on the criteria for graduate curriculum standards B.E. 2558

and / or subsequent changes.
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Section 6 Academic Staff Development

1. New instructor’s orientation

(1) Conduct orientation for the newly-recruited lecturers with respect to the role and
duty of the lecturers in bringing about proper learning to the students.

(2) Conduct orientation for the newly-recruited lecturers with the emphasis on the
details of the curriculum, such as Philosophy, Objectives of the curriculum, Rule and Regulation
promulgated by the university.

(3) Conduct orientation for the newly-recruited lecturers with the emphasis on the
details of the courses being offered at the faculty and the expectation in which the students
should accomplish in each courses.

(4) Provide coaching to the newly-recruited lecturers and monitor their working in

teaching for at least 1 academic semester.

2. Knowledge and skills development for academic staff

Ensure that all academic staff have the opportunity to develop further in their career
path. It is a requirement that they have attended to any program aiming to develop their ability
at least once a year.

2.1 Development of knowledge and skills in teaching-learning, and evaluation

(1) Conduct hand-on training regarding teaching-learning activities (such as teaching
techniques, evaluation ect.). This is implemented by the Registration Division of Silpakorn
University annually and the activity aims for the newly-recruit lecturers at the first year of their
work, followed by another similar activity every 2-3 years.

(2) Equip with teaching skills with the emphasis on the philosophy of placing the
students as the focal points in teaching-learning activities.

(3) Encourage the lecturers to attend or to receive further training and communicate the
knowledge to the rest of the staff in the faculty

(4) Exchange the ideas and share the experience among the lecturers in the faculty

(5) Share documents among the stakeholders

(6) Invite other lecturers to participate in the class and give recommendation.
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(7) Support classroom research for developing teaching-learning techniques and
disseminate the finding to the network with work on the development of curriculum and
education.

2.2 Academic and other professional skills development

(1) Encourage instructor to participate in academic knowledge service to local
community in order to enhance their experience and merit.

(2) Encourage instructor to conduct researches to generate new body of knowledge and
develop teaching skills to become experts in their field.

(3) Stimulate, promote and encourage instructor to produce academic works: book or
textbooks and academic publications in order to achieve higher academic position

(4) Allocate research budget and arrange to have all instructors participated in various
research groups in the faculty.

(5) Promote and endorse presentation of academic work in various formats of journal

publication or academic publication.
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Section 7 Program Quality Assurance

1. Standard supervision

Quality Assurance of the program is in compliance with the Graduate Program Standard
Criteria B.E 2558 (2015) in accordance with the standards set out by the Thai Qualifications
Framework for Higher Education (TQF) issued by the Office of Higher Education (Thailand). The
second component of standard regulation of the program is the AUN Quality Assurance (AUN
QA) system, initiated by ASEAN University Network. The program is subject to a regular quality
assurance evaluation. There is a timeline when the revision and improvement of the program
must be carried out. These activities are under both the initial consideration of the faculty
administrative committee and the final approval of the university council.

1.1 Provide teaching staff based on expertise and qualification with the responsibility in
planning and managing the curriculum, teaching and evaluation.

1.2 The duties of the permanent staff members in the curriculum are to conduct quality
assurance in teaching and evaluation.

1.3 The number and qualification of the permanent staff members and the teaching
members of the curriculum are in compliance with the standard. The curriculum must be
reviewed and revised every five years.

1.4 The curriculum is administered as planned and monitored by the key performance
indicators for quality assurance.

1.5 The curriculum is supervised and administered by the curricular administrative
committee and the permanent staff members. The duty of these committees is to set up the
system for evaluating teaching and teaching outcome. There are measures to evaluate teaching
satisfaction by the students, grading and administering, the curriculum.

1.6 There is a system to compile and report the information about (1) the curriculum, (2)
how curriculum has been operated, and (3) the teaching members in every semester.

1.7 There is a system to monitor the operation, collect the data, and evaluate the
curricular management to continuously improve the curriculum. The revision and improvement

of the curriculum will be disseminated to the stakeholders.
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2. Graduates

2.1 Have a measure to evaluate the required characteristics which the graduate must
possess and the achievement of learning as specified in PLOs of the curriculum

2.2 Have a measure to evaluate employers’ satisfaction regarding the five required
characteristics of the graduates in 1) morals and ethics 2) knowledge 3) intellectual skill 4)
interpersonal skill and responsibility and 5) skills in statistical analysis, communication, and use
of information technology. The rate of the questionnaire returned by the employer should be
not less than 20%.

2.3 Have a measure to determine graduate’s employment within one year after
graduation (excluding freelance job). This is to know whether or not the graduates have been
employed and worked in a position with a job description that is relevant to the curriculum. The
numbers of graduates who continue to 1) study further in the advanced degree 2) ordain to
become a monk and 3) serve in the arm forces will also be surveyed. Data will be calculated
and presented as the percentage of 1) graduates who are employed and 2) those who are

freelance within one year after graduation.

3. Students

3.1 Set a target regarding the number of students that will study in the curriculum per
academic year. The qualification of the candidates who apply to study will be specified and the
announcement of the steps and how to receive the candidate application will be made. There
will be an ad hoc measure that the curriculum will undertake to fulfill the required candidate
numbers and qualification.

3.2 There will be a process that will prepare the readiness of the students prior to the
commencement of a normal study plan.

3.3 There will be various learning activities that will support the students to learn to
attain both the objects of each course and the expected learning outcome of the curriculum

3.4 There will be an academic consultant to guide and advise to students about the
study and private life in order to 1) ensure their success in the study 2) satisfy with the study
and operation of the curriculum and 3) remain and continue to study in the curriculum until
graduation.

3.5 Have a channel to receive inquiry from the students regarding the teaching, in order

to use the inquiring issues for improving teaching and managing the curriculum.
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3.6 The satisfaction and inquiry from the students will be discussed in the meeting of a
curricular committee in order to plan and lay out measures to solve the problems. These
measures will be forwarded to faculty administrative committee for approval and
implementation.

3.7 The students have a right to appeal as announced in Rules and Regulations issued by
Silpakorn University.

3.8 There will be an annual report about 1) the numbers of students per academic year
2) students’ remaining rate and 3) numbers of candidates who graduate as required by the
curriculum conditions. The satisfaction and the measures that have been undertaken to address

the students’ inquiry will be made available in a report.

4. Staff

4.1 Managing and developing the teaching staffs: The qualifications of the responsible
curricular committee and the teaching staffs of the curriculum will comply with the Graduate
Program Standard Criteria B.E 2558 (2015) issued by the Office of Higher Education (Thailand). At
least 80% of the members of the responsible curricular committee, with the participation of a
teaching staff, are required in a meeting to plan, monitor and re-evaluate the operation of a
curriculum. The new teaching staffs will receive orientation and technical advice on teaching.
Al staff will receive support to develop their skills at least once a year.

4.2 Staff’ qualification: There is a database on the numbers of the responsible curricular
committee members and the teaching staffs of the curriculum with the detail about the
percentage of those who have Ph.D. qualification and academic positions. The academic
outcome (such as publications and research projects) will be recorded and reported as well.

4.3 Database about the staff: There is a database on the numbers of the permanent
curricular committee members and the teaching staffs of the curriculum with the detail about
those who remain teaching as per academic year. There will be a report summarizing the
satisfaction of the permanent curricular committee members and the teaching staffs on 1)
curriculum 2) academic advisory system 3) supportive measures to encourage learning.

4.4 There will be a plan to develop the quality in teaching for the teaching staffs.

4.5 There will be a system and mechanisms to promote the teaching staffs to carry out

classroom research to improve teaching.



55 TQF 2

4.6 Participation of the permanent curricular committee members and the teaching staffs
of the curriculum to plan, monitor and evaluate the curriculum: At least 80% of the members of
the permanent curricular committee, with the participation of a teaching staffs, are required in a
meeting to plan, monitor and re-evaluate the operation of a curriculum. This meeting will
endorse and approve the grading of every specific course. Its role is also to 1) collect and
compile the information for revising the curriculum 2) advise how to attain the objectives of the
curriculum 3) produce the graduates with the required characteristics,

4.7 Nominating special guest lecturers and course coordinator: Special guest lecturers
from both public and private sectors will be invited to lecture for the students to ensure that
the students learn from experts and can work effectively in the real work places. The selection
of special guest lecturers will be based on their expertise which is outside of the faculty
teaching staff’s areas of expertise. The course coordinators will propose the names of the expert
for approval by the permanent curricular committee. The work load of the proposed expert in
each course shall not exceed 50% of the whole course in compliance with the standard of

National Higher Education Qualifications Framework 2015 issued by the Ministry of Education.

5. Program, teaching and learning, and student evaluation

5.1 There will be a detail of the curriculum in TQF 2 format in compliance with the
standard of graduate degree.

5.2 There will be detail of every courses and detail of projects in TOF 3 and TQF 4
format prior to the commencement of each semester.

5.3 At least 80% of the members of the permanent curricular committee, with the
participation of a teaching staffs, are required in a meeting to design the curriculum and
supervise the drafting of the course content. This is to ensure that there are various teaching
activities and evaluation methods to achieve the objectives of the curriculum and produce the
graduates with required characteristics in compliance with the standard of National Higher
Education Qualifications Framework and the aspiration, mission and policy of the university.

5.4 The permanent curricular committee with the faculty support will establish the
system to select 1) the lecturers and 2) the coordinators of each course based on their expertise

and qualification.
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55 The students will be evaluated by written examination/discussion/practice,
observation, presentation, project and others as specified in TQF3 of each course under the
supervision of the curricular committee.

5.6 The lecturers are required to submit the grading report with the guideline how the
scores are given to the curricular committee for approval.

5.7 The content of each course in the curriculum will be based on the AUN-QA standard.
Curriculum shall be revised in the timeframe as required under the supervision of the faculty
administrative committee and university council.

5.8 Student assessment: Learning outcome shall be assessed as specified in TQF 3 and
TQF 4 by reviewing the student assessment. There will be post re-assessment to determine
learning outcome as specified in TQF 3 and TQF 4 (if any) to at least 25% of the courses that are
available in each semester (excluding the courses offered by other universities).

5.9 There will be a monitoring, supervision and evaluation of the teaching and the
evaluation of the curriculum as specified in TQF 7 and the evaluation in teaching and field
practice (if any) specified in TQF 5 and TQF 6. There are measures to develop and improve

teaching tactics and evaluation methods based on the evaluation of the previous TQF 7.

6. Teaching and learning resources

There will be mechanisms and measures to prepare the learning tools which will
enhance environment for teaching. These include the preparation of appropriate classrooms,
laboratory, library, IT service, computer, WiFi and others. This is to support the students to learn
efficiently. These facilities shall be appropriate for use and sufficient in number for students in

response to the need of the students and the teaching staffs.
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7. Key Performance Indicators
Key Performance Indicators for Curriculum
Types of indicator: Process

Standard criteria: Level

TQF 2

Key Performance Indicators

2020

2021

2022

2023

2024

(1) At least 80 percent of the Instructors responsible for
the program participate in the planning, monitoring, and
review of curriculum performance, with the program

instructors attending the meeting.

(2) Curriculum details provided in the TQF 2 are
consistent with the national qualification Framework or

standard qualifications of fields / disciplines (if any).

>

>

>

>

>

(3) Complete details of all offered courses in the TQF 3
prior to instruction commencement except for courses

that are studied across the institution.

>

>

>

>

>

(4) Prepare performance outcome report of courses in
accordance with TQF 5 within 45 days after the
semester has ended except for courses that are studied

across the institution.

>

><

><

><

><

(5) Prepare performance outcome report of the
curriculum in accordance with TQF 7 within 60 days

after the academic year has ended

>

><

><

><

><

(6) Verify student’s achievement at least 25% of the
offered courses in each academic year in accordance
with the learing outcome specified in TQF3 except for

courses that are studied across the institution.

>

><

>

>

>

(7) Development/improve instructional process,
teaching strategies or learning performance outcome
based on the performance evaluation results reported

in last year TQF7

>

>

>

>

(8) ALl new instructor (if Any) will receive orientation or

advice on instructional management

>

><

><

><

><
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Key Performance Indicators 2020 | 2021 | 2022 | 2023 | 2024
(9) AW program instructors receive academic X X X X X
development training at least once a year
(10) At least 50 percent of instructional support X X X X X
personnel (if any) receive academic and/or professional
development training each year
(11) The average level of senior students and new X X X X
graduates’ satisfaction for the quality of the curriculum
is not less than 3.5 from the total score of 5.0
(12) The level of employer’s satisfaction is not less than X X X
3.5 from the total score of 5.0
Total number of key performance indicators in each 9 11 12 12 12
year

Evaluation criteria
Qualified curriculum must pass the standard qualification as following:
KPIs have been accomplished according to the objectives with no less than 80% of

the total KPIs in each year.

Academic year Curriculum recognized by the standard qualification
2020 Attain overall accomplishment in 9 KPIs
2021 Attain overall accomplishment in 11 KPIs
2022 Attain overall accomplishment in 12 KPIs
2023 Attain overall accomplishment in 12 KPIs
2024 Attain overall accomplishment in 12 KPIs
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Section 8 Program Evaluation and Revision

1. Teaching efficiency assessment
1.1 Evaluation of teaching strategy
(1) Evaluate from the participation of students in class discussions such as raising
questions and putting forward arguments as well as from their ability in writing research papers
and theses.
(2) Carry out formal evaluation for each course.
1.2 Evaluation of proficiency in applying teaching strategy
(1) Students evaluate teaching performance of each professor/ lecturer in each
course at the end of the course by answering the questionnaire set by the Coordinating
Committee.
(2) Respective professors/lecturers and Head of Curriculum shall be informed of the
evaluation results for consideration and improvement in teaching performance.
(3) The Coordinating Committee shall compile the comments concerning changes

that need to be made in order to plan for improvement of teaching strategies.

2. Overall evaluation of the curriculum
2.1 Curriculum evaluation from current student and graduates using questionnaire.
2.2 Follow the quality of the graduates from the employee by using questionnaire or

interview

3. Evaluation of performance according to requirement details of the curriculum

There will be an annual internal academic quality assessment based upon AUN-QA
standard or other standard agreed by Silpakorn University in which the qualification elements of
the Internal Quality Assessment Committee as determined by the University.

Curriculum must be periodically updated and the evaluation for curricular development

must be executed according to the duration of the course or every 5 years.
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4. Reviewing assessment results and planning for revision of the curriculum

4.1 The lecturers shall review the teaching evaluation given by the students, after which
actions should be taken to address the problems based upon the evaluation. The final report
shall be submitted to the Head of curricular academic committee.

4.2 The curricular academic committee shall monitor the implementation to achieve KPI
in section 7 point 7 in accordance with the internal quality assurance.

4.3 The curricular academic committee shall compile the teaching outcome and conduct
a self-assessment report (SAR) for the internal quality assurance given by the external experts.
AUl this shall be submitted to the faculty.

4.4 The curricular academic committee shall convene to review the implementation of
the curriculum, in which the views from the external experts shall be used to plan for

improvement in the next academic semester.
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Appendix

Silpakorn University’s Regulations on Graduate Study B.E. 2561

Curriculum vitae of the instructors responsible for the program/program instructors
Comparison table for student enrollment plan with the number of students actually
enrolled and graduates within 5 years

Order to appoint of a program consideration sub-committee for the Master of Science
Program in Biosciences for sustainable agriculture (International Program/Revision 2020)
Comparison table for the differences between the original program and the revised
program

Table for the concordance of the Program Learning Outcomes (PLOs) with the Course

Learning Outcomes (CLOs)
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Appendix A

Silpakorn University’s Regulations on Graduate Study B.E. 2561
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Appendix B

Curriculum vitae of the instructors responsible for the program/program instructors
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Conference of the Australian Society of Animal Production
(Animal Production 2018), Charles Sturt University, Wagga
Wagga, New South Wales, Australia. On the 2 th-4 th July
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quality of roughage”. The 17" Asian-Australasian Association
of Animal Production Societies Animal Science Congress.
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Appendix C

Comparison table for student enrollment plan with the number of students actually

enrolled and graduates within 5 years
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Appendix D

Order to appoint of a program consideration sub-committee for the
Master of Science Program in Biosciences for Sustainable Agriculture

(International Program/Revision 2020)
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Appendix E

Comparison table for the differences between the original program

and the revised program
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WU N Lluu n 1 WWU N LUy n 1
715 591 Thesis (equivalent to) 36 credits 715 591 Thesis (equivalent to) 36 credits - AR
Criteria: For student enrolled in plan 1. Original research dissertation related to bioscience for sustainable

Original research dissertation undertaken under guidance of | agriculture under the guidance of advisory committee.

advisor(s).

e

715 503 Research Methodology for Agricultural Sustainability 3(3-0-6) - iuedeeduli
Research and research questions for agricultural sustainability, errors \onevauskde PLO was
in research, research designs, research methods, research tools, population ‘Mé’ﬂqm

and sampling, statistical analysis techniques, and research presentation.




wéngasiauld 2558

wéngnsusuupld 2563

=
wuEmgnsUagULUAY

715 504 Selected Skills for Research in Bioscience for Sustainable

- dusneivndadulihy

Agriculture 1(1-0-2) \enavsauslde PLO was
Criteria: Assessment will be given as S or U. ‘Viﬁﬂgm
The virtues of researchers, research ethics in human and animals,
intellectual property rights, self-safety and environmental safety in conducting
research such as biological safety, chemical safety, radiation and electricity
safety, techniques for reading and writing scientific works, including research
projects, thesis, research articles and review articles for publication.
715 505 Seminar in Bioscience for Sustainable Agriculture | 1(1-0-2) Wius1e397
Criteria: Assessment will be given as S or U.
Reading on recent agricultural bioscience research literature,
improving ability on critical thinking process, discussion and presentation of
research work under advisory of seminar instructors.
715 506 Seminar in Bioscience for Sustainable Agriculture Il 1(1-0-2) Wiusedn
Pre-requisite: 715 504 Seminar in Bioscience for Sustainable Agriculture |
Criteria: Assessment will be given as S or U.
Compiling the information of scientific research, discussion and
presentation of research in bioscience for sustainable agriculture.
715507 Integrative Research in Bioscience for Sustainable Agriculture | - winsedyeduli

3(2-3-4)
Analysis of the situation and agriculture problems from the farmers,
agricultural operation agencies or agricultural entrepreneurs, concepts and
impacts of integrative research to agriculture, environment, and health,
presenting research guidelines for solving agricultural problems by applying

the knowledge of bioscience or with other academic fields appropriately.

\iemauaushde PLO w04

NANgNI

8¢t
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715 507 Seminar | 1(1-0-2) - finge3veen
Criteria: For student enrolled in plan 1.
Assessment will be given as S or U.
Practice of reading skill on recent agricultural bioscience
research documents, improving ability on critical thinking process,
discussion and presentation of research work under advisory of seminar
instructors.
715508 Seminar |l 1(1-0-2) - finggivieen
Criteria: For student enrolled in plan 1.
Assessment will be given as S or U.
Pre-requisite: 715 507 Seminar |
Searching, compiling the information, discussion and
presentation of research in bioscience for sustainable agriculture.
715509  Seminar Il 1(1-0-2) - fingrgiveen

Criteria: For student enrolled in plan 1.
Assessment will be given as S or U.
Pre-requisite: 715 508 Seminar I
Seminar in the topics of interest in bioscience for sustainable
agriculture or topics related to student’s thesis, competency of scientific

analytical thinking and research planning related to the student’s thesis.

WHU N LU N 2

WHU N LU N 2

w12 shthedn

wneinsdy 15 khedn

~ iiwshihein 1wy 3

hihoin

715 501 Cell Science and Molecular Biology 3(3-0-6)

Cell structure and function, structure of genetic materials, DNA
replication, cell cycle, cell division, gene expression, gene regulation, cell
differentiation, mutation, cell-cell communication, energy flow in

biological system, techniques in molecular biology.

715 501 Cell Science and Molecular Biology 3(3-0-6)
Cell structure and function, structure of genetic materials, DNA

replication, cell cycle, cell division, gene expression, gene regulation, cell

differentiation, mutation, cell-cell communication, energy flow in biological

system, techniques in molecular biology.

- AYLAY

6¢1
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715 502 Bioscience for Agricultural Sustainability 3(2-3-4)

Integration of bioscience with local wisdom, relationship
between natural resources and farming, models of sustainable farming,
impact of farming to the environment, bioscience in agricultural product
development and processing, and marketing of agricultural products.

Field trip required

715 502 Bioscience for Agricultural and Environmental Sustainability 3(3-0-6)
Integration of bioscience with King Rama IX wisdom, sufficiency
economy philosophy, and local wisdom in sustainable farming models, good
agricultural practices, organic farming, green production, smart farming, zero
waste agricultural practices, integrated agricultural farming system, agricultural
product processing and marketing, relationship and impact of farming on the

natural resources and environment, and knowledge transferring techniques.

- kdlvhsheAnvossedan
- YSuusseneivuay

AU

715 503 Research Methodology and Applied Bioscience for Agricultural 715 503 Research Methodology for Agricultural Sustainability 3(3-0-6) - U%’Uﬂgﬂ%aﬂﬂ%maz
Sustainability 3(3-0-6) Research and research questions for agricultural sustainability, errors | A185UI1E3N
Research and research questions, error in research, research | in research, research designs, research methods, research tools, population
design, research method, research tool, population and sampling, | and sampling, statistical analysis techniques, and research presentation.
statistical analysis techniques and research presentation.
715 504 Selected Skills for Research in Bioscience for Sustainable Agriculture | - winsedyeduli

1(1-0-2) | \ilemeuaushde PLO ves

Criteria: Assessment will be given as S or U. ‘Mé’ﬂqm

The virtues of researchers, research ethics in human and animals,
intellectual property rights, self-safety and environmental safety in conducting
research such as biological safety, chemical safety, radiation and electricity
safety, techniques for reading and writing scientific works, including research
projects, thesis, research articles and review articles for publication.
715 505 Seminar in Bioscience for Sustainable Agriculture | 1(1-0-2) e
Criteria: Assessment will be given as S or U.

Reading on recent agricultural bioscience research literature,

improving ability on critical thinking process, discussion and presentation of

research work under advisory of seminar instructors.

ovl
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715 506 Seminar in Bioscience for Sustainable Agriculture I 1(1-0-2) Wiusedn
Pre-requisite: 715 504 Seminar in Bioscience for Sustainable Agriculture |
Criteria: Assessment will be given as S or U.
Compiling the information of scientific research, discussion and
presentation of research in bioscience for sustainable agriculture.
715 504  Seminar | 1(1-0-2) - fingigivneen
Criteria: For student enrolled in plan 2.
Practice of reading skill on recent agricultural bioscience research
documents, improving ability on critical thinking process, discussion and
presentation of research work under advisory of seminar instructors.
715 505 Seminar II 1(1-0-2) - finge3veen
Criteria: For student enrolled in plan 2.
Pre-requisite: 715 504 Seminar |
Searching, compiling the information, discussion and
presentation of research in bioscience for sustainable agriculture.
715 506  Seminar I 1(1-0-2) - fing1e3¥een
Criteria: For student enrolled in plan 2.
Pre-requisite: 715 505 Seminar I
Seminar in the topics of interest in bioscience for sustainable
agriculture or topics related to student’s thesis, competency of scientific
analytical thinking and research planning related to the student’s thesis
715507 Integrative Research in Bioscience for Sustainable Agriculture | - Winsedyeduli

3(2-3-4)
Analysis of the situation and agriculture problems from the farmers,
agricultural operation agencies or agricultural entrepreneurs, concepts and
impacts of integrative research to agriculture, environment, and health,
presenting research guidelines for solving agricultural problems by applying

the knowledge of bioscience or with other academic fields appropriately.

\iemauauehde PLO w04

WANANS
Y

1wl
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mneIRIEeN NI NERN finmsdatgusedn uas
YSunedn
E@qiﬁi 1. Animal Production

715 521 Animal Genetic Improvement and Conservation  3(3-0-6) 715521 Organic Livestock Production for Sustainability 3(3-0-6) AWasuseiv
Biodiversity, animal genetic resources, domestic animal diversity, Principle of organic livestock, animal welfare, productivity in organic

loss of genetic diversity in domestic animals, reasons and criteria for breed | livestock production, food security and sustainability in organic livestock, Thai

selection and conservation, methods for conservation of animal genetic | and International laws, regulations, and product certification systems of

diversity, status of breeds, concepts and principles in genetic improvement | organic livestock.

of livestock.

715 522 Biotechnology for Sustainable Animal Production  3(2-3-4) 715 522 Animal Genetic Improvement and Conservation 3(3-0-6) AWabuTEIv
Constraints in production process, health management, welfare Biodiversity, animal genetic resources, domestic animal diversity,

and waste from household animal productions, small farms and large | loss of genetic diversity in domestic animals, reasons and criteria for breed

farms, use of biotechnology in mitigating the constraints in production | selection and conservation, methods for conservation of animal genetic

process, health management, welfare and waste from animal productions | diversity, status of breeds, concepts and principles in genetic improvement of

for sustainable animal production. livestock.

715 523 Farming System Management in Integrated Animal Production 715 523 Animal Farming Management Technology 3(3-0-6) AWABuTE3

3(3-0-6) Modern technology in animal housing, hygiene and sanitary control,

Models and management of animal production process in | farm waste and environmental management, resource management system,

integrated agriculture, interactions among crops, animals and aquatic | public relations and marketing quality control, evaluation system including

animals under appropriate agro-ecosystems. product accreditation underlying animal welfare.

715 524 Laboratory Animal Management and Welfare 3(2-3-4) _ finseIgnaan
Management and care of laboratory animals, health

management and laboratory animal ethic, animal restraint, animal

constraints, techniques pertaining to anesthesia, euthanasia and necropsy.

vl
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715 525 Hygiene in Dairy Production 3(3-0-6) 715 524 Hygiene in Dairy Production 3(3-0-6) Wabuswaivn
Factors affecting milk quality, milking parlor design and Factors affecting milk quality, milking parlor design and
management, milking systems and analysis, milking machine, mastitis and | management, milking systems and analysis, milking machine, mastitis and milk
milk quality management, waste management from dairy farms. quality management, waste management from dairy farms.
715 526 Nutraceuticals in Animal Health and Production  3(3-0-6) - finsre3ynaen
Principles of threpsology, role of nutraceuticals, functional foods
and dietary supplements on animal health and diseases, discussion about
these products, application of nutraceuticals and functional foods from
natural sources as being part of animal feed.
715 525 Animal Pathobiology 3(3-0-6) | - el
Principles of pathology and pathogenesis, inflammation and wound
healing, cellular adaptation after injury, genetic abnormalities and
hemodynamic disorders, metabolic disorders of carbohydrates, proteins,
lipids, minerals and colorants, abnormal cell growth and cancer.
715 527 Diagnosis of Aquatic Animal Diseases 3(2-3-4) 715 526 Diagnosis of Aquatic Animal Diseases 3(2-3-4) - Wasusiain
Aquatic animal diseases caused by parasitic, bacteria, fungal and Aquatic animal diseases caused by parasitic, bacteria, fungal and
viral, diagnosis of aquatic animal diseases, prevention and treatment of | viral, diagnosis of aquatic animal diseases, prevention and treatment of
aquatic animal diseases, experimental methodology in aquatic animal | aquatic animal diseases, experimental methodology in aquatic animal
diseases. diseases.
715 529 Selective Breeding of Aquatic Animals 3(3-0-6) finseIgnaen

Concept of quantitative genetics and selective breeding for
quantitative traits in aquatic animals, genetic variation, statistical methods
for measures of phenotypic variation, environmental effects, genotype-
environment interactions, molecular marker and genetic map, quantitative
trait loci analysis, marker-assisted selection, design of selective breeding

program for genetic improvement of aquaculture species.

evl
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E@quﬁ 2. Plant Production

715 530 Genetic Improvement for Crop Production 3(3-0-6) 715 527 Genetic Improvement for Crop Production 3(3.0.6) | - WasusHain
Genetic theory, conventional breeding and gene manipulation Genetic theory, conventional breeding and gene manipulation
methods for genetic improvement in plants, utilization of genetic | methods for genetic improvement in plants, utilization of genetic resources
resources for qualitative and quantitative improvement, socio-economic | for qualitative and quantitative improvement, socio-economic aspect in
aspect in adopting genetically modified crops. adopting genetically modified crops.
715 533 Plant Genetic Resource and Application 3(3-0-6) 715 528 Plant Genetic Resource and Application 3(3-0-6) - Wabusiann
Genetic diversity of plant in the agro-ecosystem in Thailand, Genetic diversity of plant in the agro-ecosystem in Thailand,
methods in determining genetic diversity of plants, preservation of plant | methods in determining genetic diversity of plants, preservation of plant
genetic diversity in agro-ecosystem, identification of indigenous plant | genetic diversity in agro-ecosystem, identification of indigenous plant species
species with potential for conservation and commercial utilization. with potential for conservation and commercial utilization.
715 535 Seed Technology 3(2-3-4) 715529 Seed Technology 3(2-3-4) - Wabusiann
Seed morphology and physiology of seeds under storage and Seed morphology and physiology of seeds under storage and
germination, process of seed production, methods in determining seed | germination, process of seed production, methods in determining seed
quality, seed pathology and insect pests of seeds, techniques used in seed | quality, seed pathology and insect pests of seeds, techniques used in seed
storage. storage.
715530 Plant Pathology 3(234) | - wiusiedvlil
Definition of plant diseases, history of plant disease outbreak of
important economic crop, types of microorganisms causing diseases in plant,
mechanisms of plant defense, important diseases of economic plants,
principles of plant disease management and tactics for plant disease control,
biotechnology in plant pathology, appropriate technology for controlling
plant diseases in sustainable crop production.
715 534 Postharvest Physiology and Technology 3(2-3-4) 715 531 Postharvest Physiology and Technology 3(2-3-4) - WabusEin

Causes of loss in post-harvest products, physiology of maturity,
ripening, and senescence, genetic control of maturity and senescence,
post-harvest loss, prevention of post-harvest loss, insect pests and

diseases of post-harvest products.

Causes of loss in post-harvest products, physiology of maturity,
ripening, and senescence, genetic control of maturity and senescence, post-
harvest loss, prevention of post-harvest loss, insect pests and diseases of

post-harvest products.

ol
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715 531 Integrated Pest Management 3(2-3-4) 715 532 Integrated Pest Management 3(2-3-4) - Wasuswaivn
Definition of pests, key historical events in pest outbreak, effect Definition of pests, key historical events in pest outbreak, effect of
of pest outbreak to agriculture, pest control tactics, biological control of | pest outbreak to agriculture, pest control tactics, biological control of insect
insect pests, integrated pest management (IPM) concept, components and | pests, integrated pest management (IPM) concept, components and steps of
steps of IPM, sampling techniques and decision tools for IPM, examples of | IPM, sampling techniques and decision tools for IPM, examples of IPM in
IPM in current practices. current practices.
f@ﬂﬁ 3. Multidisciplinary
715 533 Principle of King Rama IX Wisdom for Agricultural Sustainability iusedvlil

3(3-0-6)

Principles of King Rama IX wisdom relating to agricultural
development, production system and farm resources management follow the
footsteps of sufficiency economy, agricultural land management in
accordance with royal works, principles of "new theory" in agriculture and
rural development, transfer of agricultural innovation theory of preventing soil
degradation and erosion by vetiver grass, and the theory of teasing the

ground due to the royal initiative.

3(3-0-6)
stakeholder

715 537 Natural Resources and Management

Approaches in natural resource management,
analysis for natural resource management, Geographic Information Systems
(GIS), auditing systems for natural resource management, biodiversity

conservation.

715 534 Natural Resources and Environmental Management 3(3-0-6)

Approaches in natural resource management, stakeholder analysis
for natural resource management, Geographic Information Systems (GIS),
auditing systems for natural

resource management, biodiversity, and

environmental conservation.

- \WasuTouagsaian

- USuuseAnedunesnedn

715 528 Ecology and Management of Aquatic Resources  3(3-0-6)
Ecology of aquatic ecosystems, methods for aquatic ecology
study, water resource, examination and solving of water resource

problems, and management of aquatic resources.

715 535 Ecology and Management of Aquatic Resources 3(3-0-6)
Ecology of aquatic ecosystems, methods for aquatic ecology study,
water resource, examination and solving of water resource problems, and

management of aquatic resources.

a o a
- WagUSWENTN

715 536 Soil Fertility and Integrated Soil Resource Management 3(2-3-4)
Nutrient recycling in soil, soil fertility analysis, plant-soil-microbe
interaction, methods of enhancing soil fertility for crop production, and

soil protection method and application for sustainable agriculture.

715 536 Soil Fertility and Protection for Sustainable Agriculture 3(2-3-4)
Nutrient recycling in soil, soil fertility analysis, plant-soil-microbe
interaction, methods of enhancing soil fertility for crop production, and soil

protection method and application for sustainable agriculture.

- WaguTeuay SaIN
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715 532 Microbial Diversity and Application 3(2-3-4) 715 537 Microbial Diversity and Agricultural Application 3(2-3-4) - Wabusiain
Habitat of microbe, isolation and identification of microbes, Habitat of microbes, host-microbe association, isolation and
detection and utilization of potential microbes for plant production in | identification of microbes, detection and utilization of potential microbes for
sustainable agriculture, types of plant-microbe association, factors affecting | agricultural application, product formulation, and commercialization of
plant-microbe association, utilization of microbes for plant production in | beneficial microbe.
adverse  environment,  production,  product  formulation  and
commercialization of beneficial microbe for plant production.
715 538 Food Safety Standard and International Policy 3(3-0-6) - el
Physical, chemical and biological hazards in food processing and
production, standard and good manufacturing practices in food safety, hazard
analysis and critical control point, maximum residue limiting value related to
food safety, and international food safety policy.
715 539 Agribusiness and Entrepreneurship 3(3-0-6) el
Concepts of agribusiness management, principles of agribusiness
organization management, principles of marketing, principles of business
initiation analysis and preparation of business plan.
715540 Modern Technology for Smart Farming Agriculture 3(3-0-6) el

Principle of smart farming, electronic and information technologies
for smart farming, application of GIS and meteorology in weather forecast for
smart farming system, digital image processing, and smart sensing system for

site-specific farming management.
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715 541 Molecular Biology Techniques and Bioinformatics 3(3-0-6)
DNA and RNA extraction, Polymerase Chain Reaction, gel
electrophoresis, cloning, sequencing, molecular hybridization, DNA microarray,
immunofluorescence staining technique, bioinformatics database utilization,
nucleic acid analysis and sequence alignment, bioinformatics for gene cloning
and expression, phylogenetic analysis, protein bioinformatics database,
analysis of protein structure and function, prediction of post-translational
modification of proteins and protein modeling, proteomics, metabolomics

and transcriptomics.

- diusnednlil

715 542 Research in Agricultural Areas 3(3-0-6)
The concept and importance of research in agricultural areas,
communication and working with farmers, application of theoretical

knowledge and practice in agricultural areas.

- el

715 543 Enzyme Technology 3(3-0-6)
Introduction to enzymes, mechanisms of enzyme catalysis, enzyme
structure specificity and stability, natural and recombinant enzyme
production and purification, industrial enzymes, methods in improvement of
enzyme activity using genetic engineering, and application of enzymes in

agricultural approaches.

- el

715 544 Selected Topics in Bioscience for Sustainable agriculture 3(3-0-6)

Topics of current interest in Bioscience for Sustainable agriculture.

- el

Snendinld

715 592 Thesis (equivalent to)

Criteria: For student enrolled in plan 2.

12 credits

Original research dissertation undertaken under guidance of

advisor(s).

715 592 Thesis (equivalent to) 12 credits
Original research dissertation related to bioscience for sustainable

agriculture under the guidance of advisory committee.
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Appendix F

Table for the concordance of the Program Learning Outcomes (PLOs)

with the Course Learning Outcomes (CLOs)



msfmu,amm'maamgmﬁumwaé’a@msﬁa@ﬁmw%’wawé’nqm (Program Learning Outcomes

funadhidnsiSelgiiananisvassnedun (Course Learning Outcomes : CLOS)

: PLOs)

PLOs einiisuinveulsdas PLO waznadhianselgiinianisvasedn (CLOs)

| NN

PLO1 Explain the principles of science and biology related to agricultural research and practices

715 501 Cell Science and Molecular Biology 3(3-0-6)
CLO1  Explain concept of biochemistry, structure and molecular biology of cell
CLO2  Explain cell cycle, cell division and cell death mechanisms
CLO3  Explain structure and function of genetic material, gene expression and gene regulations
CLO4  Explain concept of cell signal transduction and epigenetics
CLO5  Explain principle of energy flow in biological system
CLO6  Explain principle of molecular biology techniques

715 521 Organic Livestock Production for Sustainability 3(3-0-6)
CLO1  Describe the principles and related laws or regulations of organic livestock production

715 522 Animal Genetic Improvement and Conservation 3(3-0-6)
CLO1  Explain the principles of animal breeding

715 523 Animal Farming Management Technology 3(3-0-6)
CLO1  Explain the principles and modern technologies used in animal farming management
CLO2  Describe the suitable animal farming technology in various simulation situations

715 524 Hygiene in Dairy Production 3(3-0-6)
CLO1 Explain the principles of hygiene management in milk production

715 525 Animal Pathobiology 3(3-0-6)
CLO1 Explain the principles of animal pathobiology

715 526 Diagnosis of Aquatic Animal Diseases 3(2-3-4)
CLO1  Explains the causes of aquatic animal diseases
CLO2  Describes the procedures for diagnosing aquatic animal diseases
CLO3  Identify the appropriate procedure for the diagnosis of aquatic animal diseases

715 528 Plant Genetic Resource and Application 3(3-0-6)
CLO1 Describe genetic diversity of plant in the agro-ecosystem

CLO2 Describe the methods in determining genetic diversity of plant

6v1
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CLO3 Explain the preservation of plant genetic diversity in agro-ecosystem, identification of plant species with potential for conservation and
commercial utilization
715 530 Plant Pathology 3(2-3-4)
CLO1 Explain concept of plant pathology
715 531 Postharvest Physiology and Technology 3(2-3-4)
CLO1 Explain the causes of loss in post-harvest products
CLO2 Identify potential causes of loss during postharvest
715 532 Integrated Pest Management 3(2-3-4)
CLO1  Explain the principle of integrated pest management (IPM)
CLO2 Able to identify key online databases and literatures relevant to pest problems
715 535 Ecology and Management of Aquatic Resources 3(3-0-6)
CLO1  Explain the principle of ecology of aquatic ecosystems, method for aquatic ecology study, water resource, examination and solving of
water resource problem, and management of aquatic resources
715 536 Soil Fertility and Protection for Sustainable Agriculture 3(2-3-4)
CLO1 Explain the principle of nutrient and organic matter recycling in soil
CLO2 Able to identify key online databases and literatures relevant to soil fertility contributing to crop improvement.
CLO3  Able to recommend the appropriate practices to the farmers to improve soil productivity.
715 537 Microbial Diversity and Agricultural Application 3(2-3-4)
CLO1 Classify the microbial diversity and explain the beneficial properties of microbes
CLO2  Describes the process of microbial isolation and application patterns of benefit microbes in agriculture
715 538 Food Safety Standard and International Policy 3(3-0-6)
CLO1  Describe principal of physical, chemical and biological hazard in food processing and production
CLO2  Describe the standard and good manufacturing practice, hazard analysis and critical control point in food safety
CLO3  Describe principle of standard and international food safety policy
715 539 Agribusiness and Entrepreneurship 3(3-0-6)

CLO1  Explain the concepts of agribusiness management, principles of agribusiness organization management

CLO2  Explain the principles of marketing, sustainability of agribusiness, principles of business initiation analysis and preparation of business plan
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715 541 Molecular Biology Techniques and Bioinformatics 3(3-0-6)
CLO1  Describe principle and techniques for DNA and RNA extraction, Polymerase Chain Reaction, gel electrophoresis, cloning, sequencing,
molecular hybridization, DNA microarray, immunofluorescence staining technique, bioinformatics database utilization, nucleic acid
analysis and sequence alignment, bioinformatics for gene cloning and expression and phylogenetic analysis
CLO2  Describe the protein bioinformatics database, analysis of protein structure and function, prediction of post-translational modification of
proteins and protein modeling, proteomics, metabolomics and transcriptomics
CLO3  Describe the application of molecular biology techniques in simulation project related in cell science and molecular biology
715 543 Enzyme Technology 3(3-0-6)

CLO1  Explain biological functions, structure, and mechanism of enzymes

CLO2  Explain the principles of production and quality improvement of enzymes by genetic engineering techniques.
715 591 Thesis (equivalent to) 36 credits

CLO1  Explain the concepts of science and biology related to agricultural research for thesis
715 592 Thesis (equivalent to) 12 credits

CLO1  Explain the concepts of science and biology related to agricultural research for thesis

PLO2 Explain the concepts of bioscience application to promote agricultural sustainability

715 502 Bioscience for Agricultural and Environmental Sustainability 3(3-0-6)
CLO1  Explain the Integration of bioscience principle with King Rama IX wisdom, sufficiency economy philosophy and local wisdom in
sustainable agricultural farming model
CLO2 Explain the principle of good agricultural practices, organic farming, green production, smart farming, zero waste agricultural practices,
integrated agricultural farming system, agricultural product processing and marketing
715 527 Genetic Improvement for Crop Production 3(3-0-6)
CLO1 Able to explain the principles of using bioscience knowledge for agricultural research or agricultural practices for sustainability
CLO2 Able to give opinions on plant genetic problems that affect agriculture sustainability by being events or problems that actually occur
from various sources appropriately.
715 529 Seed Technology 3(2-3-4)
CLO1 Able to explain the principles of using bioscience for seed research for agricultural sustainability.
CLO2 Able to give opinions on seed problems that affect agriculture sustainability by being events or problems that actually occur from

various sources appropriately.
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715 533 Principle of King Rama IX Wisdom for Agricultural Sustainability 3(3-0-6)
CLO1 Explain the principle of King Rama IX wisdom relating to agricultural development, production system and farm resources management
follow the footsteps of sufficiency economy, agricultural land management in accordance with royal works
CLO2 Explain the principles of "new theory" in agriculture and rural development, transfer of agricultural innovation theory of preventing soil
degradation and erosion by vetiver grass, and the theory of teasing the ground due to the royal initiative
715 534 Natural Resources and Environmental Management 3(3-0-6)
CLO1 Able to identify key concepts related to water, soil, plant, and ecosystem health.
715 536 Soil Fertility and Protection for Sustainable Agriculture 3(2-3-4)
CLO2 Able to recommend the appropriate practices to the farmers to improve soil productivity
715 537 Microbial Diversity and Agricultural Application 3(2-3-4)
CLO3  Explain a suitable method to identify the microbes to apply in sustainable plant or animal productions
715 539 Agribusiness and Entrepreneurship 3(3-0-6)
CLO3  Apply the concept of agribusiness management, organization management, marketing, business establishment analysis for establishing
a sustainable agribusiness model
715 540 Modern Technology for Smart Farming Agriculture 3(3-0-6)
CLO1  Explain the principle of smart farming, electronic and information technology for smart farming, application of GIS and meteorology in
weather forecast for smart farming system, digital image processing, and smart sensing system for site-specific farming management.
715 542 Research in Agricultural Areas 3(3-0-6)
CLO1 Able to give opinions on agricultural problems that affect agriculture sustainability by being events or problems that actually occur
from various sources appropriately
715 543 Enzyme Technology 3(3-0-6)
CLO3  Give examples of the utilization of technology in enzyme productions to promote agricultural sustainability.
715 544 Selected Topics in Bioscience for Sustainable Agriculture 3(3-0-6)
CLO1  Explain the current issues related to bioscience for sustainable agriculture
CLO2 Discuss current issues in agricultural research to promote sustainable agricultural 8
715 591 Thesis (equivalent to) 36 credits

CL02  Explain the principle of bioscience application to promote agricultural sustainability
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715 592 Thesis (equivalent to) 12 credits

CLO2

Explain the principle of bioscience application to promote agricultural sustainability

PLO3 D

emonstrate the important of natural resources and environmental sustainability

715 502 Bioscience for Agricultural and Environmental Sustainability 3(3-0-6)

CLO3

IUWustrate the relationship and impact of farming on the natural resources and environment

715 522 Animal Genetic Improvement and Conservation 3(3-0-6)

CLO2

Indicate the impact of animal genetic improvements on biodiversity and conservation

715 528 Plant Genetic Resource and Application 3(3-0-6)

CLO4

Realize the important of plant conservation and utilization

715 529 Seed Technology 3(2-3-4)

CLO3

Realize the importance of natural resources and the environment, and understands the role of seed research on conservation practices

under appropriate agricultural operations

715 533 Principle of King Rama IX Wisdom for Agricultural Sustainability 3(3-0-6)

CLO3

Apply the principle of King Rama IX wisdom relating to agricultural development, production system and farm resources management

follow the footsteps of sufficiency economy, agricultural land management in accordance with royal works

715 534 Natural Resources and Environmental Management 3(3-0-6)

CLO2  Approach and manage these resources in their local environment

715 535 Ecology and Management of Aquatic Resources 3(3-0-6)

CLO2  Able to apply the principle of ecology of aquatic ecosystems, method for aquatic ecology study, water resource, examination and

solving of water resource problem, and management of aquatic resources

715 540 Modern Technology for Smart Farming Agriculture 3(3-0-6)

CLO2

Apply the principle of smart farming, electronic and information technology for smart farming, application of GIS and meteorology in

weather forecast for smart farming system, digital image processing, and smart sensing system for site-specific farming management

715 542 Research in Agricultural Areas 3(3-0-6)

CLO2

Realize the importance of natural resources and the environment, and understands the role of research on conservation practices

under appropriate agricultural operations

715 591 Thesis (equivalent to) 36 credits

CLO3

Realize the important of natural resources and environmental sustainability related to thesis

¢ql



PLOs MeIniisuRnveuldas PLO waznadiansi3elgiiniavisvesedn (CLOs) PERUTE)
715 592 Thesis (equivalent to) 12 credits
CLO3  Realize the important of natural resources and environmental sustainability related to thesis

PLO4 Apply the appropriate statistical analysis for solving the specific agricultural research problems

715 503 Research Methodology for Agricultural Sustainability 3(3-0-6)
CLO1 Able to give opinions on agricultural problems that affect agriculture sustainability by being events or problems that actually occur
from various sources appropriately.
CLO2 Able to select appropriate research methods for the assignment to be successful, with due regard to ethics and social responsibility.
CLO3 Able to decide on the suitable research methodology to study agricultural problems by considering sustainability in solving problems
or the reliability of the answers obtained from the research.
CLO4  Able to choose to use appropriate statistical analysis to answer research problems and to explain the rationale for choosing each
statistical analysis model.
715 522 Animal Genetic Improvement and Conservation 3(3-0-6)
CLO3  Analyze the relevant information about animal breeding using statistic computer programs
715 527 Genetic Improvement for Crop Production 3(3-0-6)
CLO3  Able to choose and use appropriate statistical analysis to answer the problems of plant genetic research and to explain the rationale
for the selection of statistical analysis in each form
715 591 Thesis (equivalent to) 36 credits
CLO4  Apply the appropriate statistical analysis for solving the specific agricultural research problems in thesis
715 592 Thesis (equivalent to) 12 credits

CLO4  Apply the appropriate statistical analysis for solving the specific agricultural research problems in thesis

PLO5 D

emonstrate the responsibility to oneself and society based on ethical principles

715 504 Selected Skills for Research in Bioscience for Sustainable Agriculture 1(1-0-2)
CLO1 Explain the role of researchers in conducting research for sustainable agricultural development concerning ethics, morals, and impacts
on oneself, societies and the environment
CLO2  Explain regulations and correct practices regarding the safety in conducting research works
CLO3  Explain intellectual property rights and related rules and regulations
715 521 Organic Livestock Production for Sustainability 3(3-0-6)

CLO2 Recognizing the importance of food security and social responsibility in livestock production
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715 523 Animal Farming Management Technology 3(3-0-6)
CLO3  Apply the principles of animal welfare and ethics to the assigned situation in the animal husbandry for economic animals. 5
715 527 Genetic Improvement for Crop Production 3(3-0-6)
CLO4  Realize the importance of natural resources and the environment, and understands the role of plant genetic research and plant
genetic improvement on conservation practices under appropriate agricultural operations
715 538 Food Safety Standard and International Policy 3(3-0-6)
CLO4  Demonstrate the responsibility to society in food production based on food safety policy
715 542 Research in Agricultural Areas 3(3-0-6)
CLO3 Able to explain the role of the research showing ethical social responsibility
715 591 Thesis (equivalent to) 36 credits
CLO5 Demonstrate the responsibility to oneself and society based on ethical principles for thesis
715 592 Thesis (equivalent to) 12 credits

CLO5 Demonstrate the responsibility to oneself and society based on ethical principles for thesis

PLO6 U

tilize the English language skills for scientific communication in reading and writing the research articles, seminar, and thesis

715 504 Selected Skills for Research in Bioscience for Sustainable Agriculture 1(1-0-2)
CLO4  Able to apply the reading and writing techniques in scientific articles such as research projects, dissertations, research articles, and
review articles in the English language.
715 505 Seminar in Bioscience for Sustainable Agriculture | 1(1-0-2)
CLO1  Analyze the quality of the research information
CLO2  Able to orally present the research related to bioscience for agricultural sustainability in the English language
CLO3  Discuss the agricultural bioscience research experiments logically
715 506 Seminar in Bioscience for Sustainable Agriculture Il 1(1-0-2)
CLO1  Able to write the compilation of research information related to bioscience for agricultural sustainability from various sources in the
English language
CLO2  Able to orally present the research related to bioscience for agricultural sustainability using the English language
715 531 Postharvest Physiology and Technology 3(2-3-4)

CLO3  Able to present the loss during postharvest and how to manage loss in written and oral presentation using English language.
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715 532 Integrated Pest Management 3(2-3-4)

CLO3  Able to present pest problems and their management in written and oral presentation using English language

715 591 Thesis (equivalent to) 36 credits
CLO6  Utilize the English language skills for scientific communication in reading and writing in thesis

715 592 Thesis (equivalent to) 12 credits

CLO6  Utilize the English language skills for scientific communication in reading and writing in thesis

PLO7 U

tilize computer programs and information technology to search the agricultural and scientific information and create the presentation med

ia

715 505 Seminar in Bioscience for Sustainable Agriculture | 1(1-0-2)
CLO4  Utilize the search engines to search for information related to bioscience research
CLO5  Apply the computer and IT programs to create presentation media for the open seminar presentation
715 506 Seminar in Bioscience for Sustainable Agriculture II 1(1-0-2)
CLO3  Utilize the search engines to search for information related to bioscience research
CLO4  Apply the computer and IT programs to create presentation media for the open seminar presentation
715 531 Postharvest Physiology and Technology 3(2-3-4)
CLO4  Able to identify key online databases and literatures relevant to postharvest physiology and technology. 7
715 532 Integrated Pest Management 3(2-3-4)
CLO4  Identify potential pest problems
715 536 Soil Fertility and Protection for Sustainable Agriculture 3(2-3-4)
CLO3  Able to identify key online databases and literatures relevant to soil fertility contributing to crop improvement.
715 541 Molecular Biology Techniques and Bioinformatics 3(3-0-6)
CLO4  Use information technology in bioinformatics
715 591 Thesis (equivalent to) 36 credits
CLOT  Utilize computer programs and IT to search the agricultural and scientific information and create the presentation media for thesis
proposal, progress report and thesis defense presentation
715 592 Thesis (equivalent to) 12 credits
CLO7  Utilize computer programs and IT to search the agricultural and scientific information and create the presentation media for thesis

proposal, progress report and thesis defense presentation
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PLO8 Compile and logically discuss the agricultural research information

715 506 Seminar in Bioscience for Sustainable Agriculture I 1(1-0-2)
CLO5  Provide constructive/creative opinions on issues related to bioscience for agricultural sustainability
715 544 Selected Topics in Bioscience for Sustainable agriculture 3(3-0-6)
CLO2 Discuss current issues in agricultural research to promote sustainable agricultural
715 591 Thesis (equivalent to) 36 credits
CLO8 Compile and logically discuss the agricultural research information in thesis proposal, progress report and thesis defense
715 592 Thesis (equivalent to) 12 credits

CLO8 Compile and logically discuss the agricultural research information in thesis proposal, progress report and thesis defense

PLO9 Able to communicate with the community or farmers by focusing on analysis of critical ideas to apply in research projects

715 507 Integrative Research in Bioscience for Sustainable Agriculture 3(2-3-4)
CLO1 Able to explain the role of the research and the research model showing ethical social responsibility.
CLO2  Realize the importance of natural resources and the environment, and understands the role of research on conservation practices
under appropriate agricultural operations.
CLO3 Able to present an integrated research model for solving agricultural problems by using bioscience knowledge for sustainable
agriculture appropriately.
CLO4  Able to communicate with the community or farmers by focusing on communication in order to get an extension of academic issues
715 542 Research in Agricultural Areas 3(3-0-6)
CLO4  Able to communicate with the community or farmers by focusing on communication in order to get an extension of academic issues
715 591 Thesis (equivalent to) 36 credits
CLO9  Able to communicate with the community or farmers by focusing on analysis of critical ideas to apply in thesis
715 592 Thesis (equivalent to) 12 credits

CLO9  Able to communicate with the community or farmers by focusing on analysis of critical ideas to apply in thesis

PLO10 Propose and conduct an integrated research project for solving agricultural problems by using appropriate bioscience knowledge and research

methodology for sustainable agriculture

715 521 Organic Livestock Production for Sustainability 3(3-0-6)

CLO3  Utilize the principles of organic livestock production in research promoting sustainable livestock production
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715 527 Genetic Improvement for Crop Production 3(3-0-6)
CLO5 Able to present an integrated research model on plant genetic for agricultural problem solving using appropriate biological science for
sustainable agriculture.
715 591 Thesis (equivalent to) 36 credits
CLO10 Able to propose and conduct integrate research project for solving agricultural problems by using appropriate bioscience knowledge
and research methodology for sustainable agriculture in thesis
715 592 Thesis (equivalent to) 12 credits
CLO10 Able to propose and conduct integrate research project for solving agricultural problems by using appropriate bioscience knowledge

and research methodology for sustainable agriculture in thesis
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