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Program description
Doctor of Philosophy Program
in Polymer Science and Engineering

(International Program/Revised Program 2023)

Institution Silpakorn University
Campus/Faculty/Department Sanamchandra Palace campus, Faculty of Engineering and
Industrial Technology, Department of Materials Science and

Engineering
Section 1 General Information

1. Code and Title of program
1.1 Code of program 25500081107608
1.2 Title of program
Thai nanansuTvaquUndin a113vineimswagiaminssy
WoRwes (MANgmTUIWIYIR)
English Doctor of Philosophy Program in Polymer Science and

Engineering (International Program)

2. Title of degree
Full title in Thai Uy e dndia Gneinsuwagimnssunadwes)
Full title in English Doctor of Philosophy (Polymer Science and Engineering)
Abbreviated title in Thai  U3.9. (AWN81N3LaZIAINTINNDALLDS)

Abbreviated title in English Ph.D. (Polymer Science and Engineering)

3. Major fields

None

4. Total credits in the program

Type 1.1 (students with a master’s degree) equivalent to 48 credits
Type 1.2 (students with an honor bachelor’s degree) equivalent to 72 credits
Type 2.1 (students with a master’s degree) at least 48 credits

Type 2.2 (students with an honor bachelor’s degree) at least 75 credits
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5. Type of program

5.1 Level Doctor’s degree program 3-year program for Type 1.1 and Type 2.1,
5-year program for Type 1.2 and Type 2.2

5.2 Medium of instruction English

5.3 Admission Thai and foreign students

5.4 Collaboration with other institutions This program is administered solely by
Silpakorn University

5.5 Type of degree conferred One degree of one major

6. Program status and approval/endorsement
The 2023 revised program was revised from the 2018 curriculum. The instruction will
begin in the first semester of 2023 academic year.
This program was endorsed by the academic council in its meeting 8/2022 on 23 August
2022.
This program was approved by the council in its meeting 9/2022 on 21 September 2022.

7. Expected year of promulgation of the qualified and accredited program
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 2025.

8. Professions/careers after graduation

8.1 Instructors in public and private universities in Polymer Science and Engineering
field.

8.2 Researchers/academic staff in educational institutions or national research
institutes in Polymer Science and Engineering field.

8.3 Researchers/product developers in polymeric materials or advisors in the private
sector in Polymer Science and Engineering field.

8.4 Engineers in the private sector in Polymer Engineering field.

8.5 Private business owner in Polymer Science and Engineering field.
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9. Names, surnames, national ID numbers, positions and academic qualifications of
instructors responsible for the program
9.1 Mr. Nattawut Chaiyut
National ID number 3-3002-00201-XX-X
Position: Assistant Professor
Qualifications: Ph.D. (Polymer Science and Technology) Mahidol University, Thailand (2005)
B.Sc. (Materials Technology) 2™ class honors, Silpakorn University,
Thailand (1998)
9.2 Miss Bussarin  Ksapabutr
National ID number 3-7105-01123-XX-X
Position: Assistant Professor
Qualifications: Ph.D. (Polymer Science), The Petroleum and Petrochemicals College,
Chulalongkorn University, Thailand (2003)
B.Sc. (Materials Technology) 2" class honors, Silpakorn University,
Thailand (1996)
9.3 Miss Pajaera Patanathabutr
National ID number 3-1014-00676-XX-X
Position: Assistant Professor
Qualifications: Ph.D. (Materials Science and Metallurgy : Polymer Technology)
University of Cambridge, UK (1999)
B.Sc. (Materials Science) 1% class honors, Chulalongkorn University,

Thailand (1993)

10. Place of instruction

Faculty of Engineering and Industrial Technology, Silpakorn University, Sanamchandra
Palace Campus, 6 Rachamankha Nai Road, Phra Pathom Chedi, Mueang district, Nakhon Pathom,
73000

11. External context or developments affecting program plann

11.1 Economic context or developments

The 13" National Economic and Social Development Plan (2023 - 2027), have set the
10™ goal to trasform Thailand to be the circular economy and low carbon society, which are
linked to the 20 years national strategy (2018 - 2037) in accordance with the goals of the

national strategy in 3 areas: 1) In terms of maintaining the security and benefits of natural
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resources and the environment both on land and at sea to have abundance and provide
sustainable benefits; 2) In terms of providing competitiveness in the industry and services of the
future driving Thailand through innovation and technology of the future as well as making a
suitable ecosystem for industries and service sectors and supporting the sustainable
development of industries and services; and 3) Supporting National growths on the good quality
of life that is environmentally friendly and reduce greenhouse gas emissions as well as create a
low-carbon society in order to support investment in environmentally friendly infrastructure.
Development and use of innovation and technology to reduce pollution and environmental
impact will also impliment. The success of this goal is measured by one of the key indicators as
the material turnover index for the target products (plastics, building materials, agriculture-food)
to have an increase turnover of not less than 10% by 2027. The Government of Thailand has
emphasized on this milestone by driving the BCG economy model for sustainable
development. The BCG model consists of three main economies that must be driven
simultaneously as Bio Economy, Circular Economy and Green Economy.

From the framework for driving the development of Thai industrial sectors to drive the
country’s economy in the next 20 years, according to the framework of Thailand 4.0
development, the Office of Industrial Economics under the Ministry of Industry has prepared a
20-year strategy for developing Thai Industry 4.0 under the vision “Towards an industry driven
by intelligence and connected to the global economy”. There are foreseen that the
petrochemical and plastics industry is an industrial group that still uses the same technology in
production which has limited ability and growth prospects and create moderate economic
value. Therefore, there should be a new reform of this industry. It should continue to develop
production technology to be clean and use environmentally friendly technology to strengthen
the industry to be able to grow sustainably. Thailand has prepared a Bioplastics Road map to
support the continuous expansion of the bio-polymer industry in Thailand.

In order to drive the Thailand 4.0 model, it is necessary to change the economic
structure from the former driven by the development of efficiency in industrial production to
an economy driven by technology and innovation to drive national economy and the
transformation in 3 key approaches: 1) Shifting from commodity production to innovative
products; 2) Shifting from driving the country to the industrial sector by driving technology,
creativity and innovation; and 3) Shifting from focusing on the manufacturing sector to focus

more on the service sector.
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11.2 Social and cultural context or developments
The 13™ National Economic and Social Development Plan (2023 — 2027) mentioned
about important structural changes, namely, an aging society that affects the development of
manpower as well as the growth of innovative, low-cost, world-class knowledge resources in
online media. The life cycle of knowledge is shortened, especially in digital and rapidly
changing technology. Current trends in learning needs are based on individual interests. The
private sectors now have more emphasis on competence-based recruiting and employment
than academic qualifications. In addition, the epidemic situation of emerging diseases affects
the way of life and behavior of people. Therefore, universities should focus on the
development of high-performance manpower using innovation as a fundamental approach.
Modern technology should be used to develop a training platform to allow students or alumni
to re-skill and raise (Up-skill) to increase their performances and to promote lifelong learning
that is an important tool for the people development in an aging society. Therefore, in the 13™
National Economic and Social Development Plan (2023-2027) has set the 12" goal, which
Thailand will have high talent people who focused on life-long learning to meet the National

development of the future.

12. Impacts of Items 11.1 and 11.2 on program development and the relation to the
mission of the institute

12.1 Impacts on program development

Department of Materials Science and Engineering, Silpakorn University is the first
department in Thailand offering a Bachelor of Engineering program in Petrochemicals and
Polymer Materials since 1997. Graduates have knowledge of polymer academic and skills in
polymer researches with an emphasis on educational management by an interdisciplinary
approach. It covers fundamental knowledge in chemistry, physics, engineering field. They are
managed to understand and be able to solve problems in petrochemicals and polymer
materials. In addition, the department expanded teaching in graduate studies to meet the
needs for higher education as Master of Engineering Program in Polymer Science and
Engineering and Doctor of Philosophy Program in Polymer Science and Engineering
(International Program). Also, it has been improved to focus on producing Ph.D. students with
high skills in conducting an innovative research as well as practical skills in using processing
machines and characterization techniques in advanced polymer materials technology. The Ph.D.
students will have ability to design and analyze experimental results, conduct their own

research, and communicate in English as well as have academic ethics and good ethics in living



6 TQF 2
in society. Furthermore, the program emphasizes on raising awareness of environmental
conservation and the development of new and more environmentally friendly polymer
materials with a focus on using knowledge of Science, Technology and creativity towards the
circular industry and the bio-polymer industry based on creative knowledge and
environmentally friendly approach by reducing waste in the environment for balanced and
sustainable development. As part of the joint driving of the BCG economic model for
sustainable development, the program will promote research and development on bioplastics
production and the sustainable use of bioplastics to support the expansion of the bio-polymer
industry in Thailand, including the development of new technologies and innovations in the
manufacturing sectors related to the petrochemical industry and polymer materials such as 3D
printing, renewable energy technology including biofuels and biomass as gasohol, biodiesel and
energy from waste.

The program considers to provide creative Ph.D. students to have responsibility and a
sense towards the society as a whole. They will have ethics and morality that will lead to
sustainable social and cultural development of the country by adhering to the philosophy of
sufficiency economy. In addition, teaching and learning management at Silpakorn University also
allows the Ph.D. students to realize the value of national, international arts and culture. The
course also responds to the need of the creation of polymer materials made from natural
materials and the efficient use of resources, causing sustainable social development and not
destroy the environment.

12.2 Relation to the mission of the institute

The revised edition of Doctor of Philosophy Program in Polymer Science and Engineering
(International Program) in 2023 specifies that the curriculum philosophy responds to the
philosophy of Silpakorn University. "Art and science creating a sustainable nation” and in line
with the vision of Silpakorn University "Integrating arts and culture and science to foster a
creative and innovative economy to the well-being and sustainability of society”. The Ph.D.
students who graduated from the program will develop oneself to have the common identity
of Silpakorn University “Silpakorn people are creative people” and express their awareness of
the value of art, culture and natural resources through teaching and learning and extracurricular
activities.

The revised curriculum for the year 2023, has been revised to meet the AUN-QA criteria,
and respond to Strategy 1 and Strategy 2 of the 15-year Silpakorn University Strategic Plan
2022-2036 in developing researchers to jointly drive the BCG economic model to be sufficient

both quantitatively and qualitatively. Ph.D. graduated from the program will have the ability to
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think creatively and create new knowledge in the production of polymer materials both from
the domestic petrochemical industry and natural polymer materials (such as starch and natural
rubber), which can substitute synthetic materials without causing environmental problems
including the creation of nanomaterials from polymer materials for a variety of future
applications such as in the medical field or alternative energy to promote the development of
researches from natural polymer materials that contribute to the development of communities
and society in Thailand. It includes, bioplastic products for use in agriculture, using
nanotechnology to develop natural dyed fabrics with added value, and local natural fibers to
produce polymer composites resulting in the extension of the knowledge of the community to
the international level to create a sustainable integration of science and art.

In addition, full-time instructors will be involved in providing academic services to create
cooperation between departments and external agencies to organize training programs that
promote re-training (Re-skill) or training to Up-skill to increase work performance and lifelong

learning.

13. Relationship with other programs offered by faculties/departments within the
institute

None
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Section 2 Program Specific Information

1. Philosophy, significance and objectives of the program

1.1 Philosophy

The philosophy of the program has been revised to meet the AUN-QA criteria and use
the philosophy of Silpakorn University as a guideline to create the philosophy of the program.
As the philosophy of Silpakorn University is to provide education to learmers to gain academic
achievement, using the outcome-based education. The graduates will have leadership skill,
combining science and art with creativity to create value for society, therefore, the program
focuses on developing researchers and academics with competence and insight into high-level
knowledge and innovation in Polymer Science and Engineering field.

1.2 Significance

The program aims to produce Ph.D. graduates in Polymer Science and Engineering with
knowledge and competence in theory and practical skills as well as expertises in conducting
researches in Polymer Science and Engineering. The Ph.D. students will emphasize on a
research methodology to enable independent student towards pursuit of new knowledge and
the practice of research skills through thesis work experience in Polymer Science and
Engineering field, contributing the industrial development in Thailand. Ph.D. graduates of the
program have the ability to think creatively to generate new knowledge for academic
advancement and integrate various sciences subjects for use in the education and industry
sectors.

The strength of the program is many qualified academic members and staffs who have
knowledge and expertise in research in a variety of related polymer, including nano-structured
polymers and nano-composites, polymer processing (including micro- and nano-fabrication),
polymer synthesis and characterization, natural polymers and rubber, biomedical applications
of polymers, functional polymers and systems, modeling and simulation of polymer processes
and technology, polymer recycling and sustainability, as well as polymers in energy, which are
important to the development of the petrochemical and polymer industries in order to enable
Thailand to be competitive at the ASEAN level and international level. Therefore, Ph.D.
students in the program can choose research topics according to their interests and academic
backgrounds with the faculty members of the department who are specializing in consulting in
research work. The students may also cooperate with industry to develop new knowledge and
solve problems arising from industrial production processes as well as conducting research work
by providing opportunity to the students about research work or training in universities or

research agencies abroad.
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1.3 Objectives and program learning outcomes
1.3.1 Objectives

1) To produce Ph.D. graduates with the ability to determine the causes of
problems and methods of solving problems in Polymer Science and
Engineering field.

2) To produce Ph.D. graduates who can produce qualified research and lead
to contribute to the fundamental knowledge or new knowledge in
Polymer Science and Engineering field for the benefits of the country’s
development.

3) To produce Ph.D. graduates with research skills by focusing on students to
be creative and be able to decide to work on their own to develop
research methodology by themselves.

4) To produce Ph.D. graduates with management skills, life-long learning,
and an awareness of the value of arts and culture as well as natural

resources.

1.3.2 Program Learning Outcomes (PLOs)

No. PLOs Cognitive Domain Psychomotor | Affective
(Knowledge) Domain Domain
(Bloom’s Taxonomy (Skills) (Attitude)
(Revised))
RIU|Ap|An| E | C S At
PLO1 Explain the theoretical v
knowledge, principles
and in-depth concepts
which is basic in Polymer
Science and Engineering
field.
PLO2 | Apply research results v

and theories to design
research methodology to
solve problems in
Polymer Science and

Engineering field.




10

TQF 2

No.

PLOs

Cognitive Domain
(Knowledge)
(Bloom’s Taxonomy

(Revised))

Psychomotor
Domain

(Skills)

Affective
Domain

(Attitude)

U|Ap | An | E

At

PLO3

Distinguish prior
knowledge to provide a
conclusion that expands
the existing knowledge
which is relevant
significantly to Polymer
Science and Engineering

field.

v

PLO4

Assess theoretical and
practical problems
related to Polymer
Science and Engineering

field.

PLO5

Develop knowledge and
innovation in Polymer
Science and Engineering

field by creative thinking.

PLO6

Demonstrate based on

the researcher’s ethics.

PLOY

Create effective
interactions with others
by presenting the
knowledge gained from
studying in the courses
through various academic

media.

PLO8

Demonstrate leadership
skills appropriately
according to the occasion
and demonstrated

situation in the courses.
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No. PLOs

Cognitive Domain
(Knowledge)
(Bloom’s Taxonomy

(Revised))

Psychomotor
Domain

(Skills)

Affective
Domain

(Attitude)

Ap | An | E | C

At

PLO9 Choose methods to

evaluate and decide

as well as natural

resources to society

participatively.

value of arts and culture

v

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

PLO1

PLO2 | PLO3 | PLO4 | PLO5

PLO6 | PLOY

PLO8 | PLO9

1. To produce Ph.D.
graduates with the ability
to determine the causes of
problems and methods of
solving problems in
Polymer Science and

Engineering field.

2. To produce Ph.D.
graduates who can produce
qualified research and lead
to contribute to the
fundamental knowledge or
new knowledge in Polymer
Science and Engineering
field for the benefits of the

country’s development.
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Objectives of the program

PLOs

PLO1

PLO2

PLO3

PLO4

PLOS

PLO6

PLO7

PLO8

PLO9

3. To produce Ph.D.
graduates with research
skills by focusing on
students to be creative and
be able to decide to work
on their own to develop
research methodology by

themselves.

4. To produce Ph.D.
graduates with
management skills, life-long
learning, and an awareness
of the value of arts and
culture as well as natural

resources.

Note: Specify the symbol v'in the box that the objectives to the expected learning outcomes

of the program (PLos).
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2. Program improvement and modification plan

TQF 2

The Doctor of Philosophy Program in Polymer Science and Engineering (International

Program) has an improvement and modification plan, significant strategies for pursuing the

achievement of this plan, and evidence/indicators:

Improvement/Modification

Plan

Strategies

Evidence/Indicators

To develop high-quality and
accredited program according
to national qualification
framework for higher
education in Thailand within 5

years

Regularly monitor and
evaluate the program with at
least the following

documents will be prepared:
1. Develop a description of the
program according to TQF 3,
covering the instructors,
objectives, course description
and actions related to teaching
and learning mehods. Student
development mehods based
on CLOs and PLOs, including
lesson plans and assessments
as well as teaching resources

and improving of the course.

2. Develop a report on course
outcome according to TQF 5,

which is consistent with TQF 3.

3. Develop an annual report
on program operation

according to TQF 7.

1. Annual SAR with
supplement documents, at
least, TQF 3 for all courses,
TQF 5 for all courses taught
and annual TQF 7.

2. Revised TQF 2 (if revised)

To revise the program
consistent to employment
demands and country’s need

within 2-3 years, depending on

Implement program
evaluation through a report
on program operation,

evaluation of satisfaction of

1. SAR report as annual

program evaluation

2. Supplement document for
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Improvement/Modification

Plan

Strategies

Evidence/Indicators

current situation.

employers of Ph.D. graduates,
and report on Ph.D. graduate

employment.

revised program (if revised)

To disseminate research

outcomes within 3 years

Published research outcomes
and academic articles of
department staff and Ph.D.

students in the program.

Published articles or
proceedings at academic and

research conferences.
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Section 3 Educational management system, implementation and curriculum structure

1. Educational management system

1.1 System

Bi-semester academic system. The program for one academic year composes of two

regular semesters. There will be a minimal 15 weeks in each semester. The regulations

associated with academic matters are followed the official announcement of the Ministry of

Education on graduate program accreditation criteria, 2015, and/or any revisions thereto.

1.2 Special summer session

None

1.3 Credit equivalent to bi-semester system

None

2. Program implementation

2.1 Study period

First Semester July = November

Second Semester November — March

2.2 Admission requirements

2.2.1 Admission requirements classified by study plan as follows:

2211

2212

2213

Type 1.1 Thesis equivalent to 48 credits

The applicants must possess a Master of Engineering degree in Polymer
Science and Engineering or equivalent degree with permission from the
Department of Materials Science and Engineering, Silpakorn University.
Type 1.2 Thesis equivalent to 72 credits

The applicants must possess a Bachelor of Engineering degree with
honors in Petrochemicals and Polymeric Materials or equivalent degree
with permission from the Department of Materials Science and
Engineering, Silpakorn University.

Type 2.1 Thesis equivalent to 36 credits and 12 additional course
credits

The applicants must possess a Master of Engineering degree in Polymer
Science and Engineering or equivalent degree with permission from the

Department of Materials Science and Engineering, Silpakorn University.
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2.2.1.4 Type 2.2 Thesis equivalent to 48 credits and 27 additional course
credits
The applicants must possess a Bachelor of Engineering degree with
honors in Petrochemicals and Polymeric Materials or equivalent degree
with permission from the Department of Materials Science and
Engineering, Silpakorn University.

2.2.2 Applicants must have other qualifications required in accordance with
Silpakorn University’s regulations on graduate study, 2018 Title 6 and/or any
revisions thereto. (as in Appendix A).

2.2.3 Applicants must have test scores in accordance with the announcement of
Silpakorn University on English comphrensive standards for Ph.D. students of
Silpakorn University and/or any revisions thereto. (as in Appendix A)

2.2.4 Applicants must have other qualifications required by the Department of
Materials Science and Engineering.

Problems of newly enrolled students

2.3.1 Students encounter English problems in writing thesis proposals, progressive
reports and thesis in English.

2.3.2 Students have different knowledge backgrounds and skills in polymer science
and engineering equipments.

Strategies for solving problems/limitations of students specified in item 2.3

2.4.1 Provide native speakers of English to correct and proofread and provide
sufficient current textbooks in Polymer Science and Engineering and on topics
related to student research topics.

2.4.2 Provide training in polymer science and engineering equipments to develop

skills using the equipment used in research.

2.5 Student enrollment plan and expected numbers of graduates in the next 5 years
Type 1.1
Year Number of students in each academic year
2023 2024 2025 2026 2027
Year 1 2 2 2 2 2
Year 2 - 2 2 2 2
Year 3 - - 2 2 2
Total 2 4 6 6 6
Number of expected graduates - - 2 2 2
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Year

[ v = 1 = =
MUMWUNANYILAATUNITANE

2023

2024

2025

2026

2027

Year 1

1

Year 2

1

Year 3

Year 4

Year 5

Total

Number of expected graduates

Type 2.1

Year

Number of students in each academic year

2023

2024

2025

2026

2027

Year 1

1

1

Year 2

1

Year 3

Total

Number of expected graduates

Type 2.2

Year

AuNUNAnEIkAazln1sAnen

2023

2024

2025

2026

2027

Year 1

1

Year 2

1

Year 3

Year 4

Year 5

Total

Number of expected graduates
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2.6.1 Revenue budget (Unit: baht)

TQF 2

Revenue details Fiscal year
2023 2024 2025 2026 2027
Academic fees 12,000 24,000 36,000 40,000 44,000
Registration fees 240,000 480,000 720,000 800,000 880,000
Government support 100,000 100,000 100,000 100,000 100,000
Total revenue 352,000 604,000 856,000 940,000 | 1,024,000
2.6.2 Expenditure budget (Unit: baht)
Budget category Fiscal year
2023 2024 2025 2026 2027
A. Operational costs
Staffs expenses 432,526 454,153 476,860 500,703 525,739
Operational expenses 119,832 268,164 755,496 755,496 755,496
Scholarships 100,000 100,000 100,000 100,000 100,000
University expenses - - - . -
Total (A) 652,358 822,317 | 1,332,356 | 1,356,199 | 1,381,235
B. Investment costs
Equipment 100,000 100,000 100,000 100,000 100,000
Equipment for curriculum
100,000 100,000 100,000 100,000 100,000
development
Total (B) 200,000 200,000 200,000 200,000 200,000
Total (A)+(B) 783,526 870,153 | 1,082,360 | 1,118,203 | 1,257,739
Number of students 3 6 9 10 10
Expense per student 261,175.42 | 145,025.42 | 120,262.25 | 111,820.33 | 125,773.90

Note: Maximum expense per person per year 261,175.42 bath

2.7 Teaching and learning modes

Classroom

Other (please specify)

Distance learning through the primary source of printed media

Distance learning through the primary source of e-learning media

Distance learning through the primary source of Internet media

Distance learning through the primary source of audio-visual media
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2.8 Course/credit transfer and inter-university course registration

Course/credit transfer and inter-university course registration are in accordance

with Silpakorn University’s regulations on graduate study, 2018 and/or any revisions thereto (as

in Appendix A).

3. Curriculum and faculty members
3.1 Curriculum
3.1.1 Number of credits

Type 1.1 Total credits for the program:
Type 1.2 Total credits for the program:
Type 2.1 Total credits for the program:
Type 2.2 Total credits for the program:

3.1.2 Program structure

equivalent to 48 credits
equivalent to 72 credits
at least 48 credits
at least 75 credits

Doctor of Philosophy Program in Polymer Science and Engineering offers four

options for program structure: Type 1.1, Type 1.2, Type 2.1 and Type 2.2 as

Type 1.1 Thesis: Ph.D. students who have a master’s degree

Seminar (non-credit) 1 credit
Research skills (non-credit) 1 credit
Thesis (equivalent to) a8 credits
Total credits for the program equivalent to a8 credits

Type 1.2 Thesis: Ph.D. students who have a bachelor’s degree with honor

Research methodology (non-credit)
Seminar (non-credit)
Research skills (non-credit)

Thesis (equivalent to)

2 credits

2 credits

1 credit
72 credits

Total credits for the program equivalent to 72 credits
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Type 2.1 Thesis and Coursework: Ph.D. students who have a master’s

degree
Seminar (non-credit) 1 credit
Research skills (non-credit) 1 credit
Compulsory courses 6 credits
Elective courses (at least) 6 credits
Thesis (equivalent to) 36 credits
Total credits for the program at least 48 credits

Type 2.2 Thesis and Coursework: Ph.D. students who have a bachelor’s

degree with honor

Research methodology (non-credit) 2 credits
Seminar (non-credit) 2 credits
Research skills (non-credit) 1 credit
Compulsory courses 21 credits
Elective courses (at least) 6 credits
Thesis (equivalent to) 48 credits
Total credits for the program at least 75 credits

Ph.D. students who have a bachelor’s degree in other related fields equivalent to
the Petrochemical and Polymeric Materials program or have a master’s degree in other related
fields equivalent to the Materials Science and Engineering program, must take fundamental
courses in the bachelor’s degree program in Petrochemicals and Polymeric Materials or
master’s degree program in Polymer Science and Engineering with the consent of the admission

committee of the department of Materials Science and Engineering as non-credits courses.

3.1.3 Courses
3.1.3.1 Course numbers assigned 6-digit code divided into two groups, each of

which has three digits
The first set is composed of three digits and describes the organization
responsible for the course.
622 indicates the Polymer Science and Engineering,
Department of Materials Science and Engineering,

Faculty of Engineering and Industrial Technology
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The second set is composed of three digits and describes the type of
courses:
The first digit indicates the degree level of the course:
5-7  Graduate degree program
The second the digit indicates group subject concentration
1 Polymer Science
2 Polymer Engineering
3 Polymer Properties
4 Polymeric Materials
8 Selected Topics in Polymer Science and Engineering
9 Research and Seminars, Thesis

The third digit is the number of the specific course.

3.1.3.2 Criterion for calculation of credits
Course with lecture: the lecture and discussion with not less than 15
hours (in a normal semester) is equivalent to 1 credit
Course with laboratory: the practice and laboratory with not less than
30 hours (in a normal semester) is equivalent to 1 credit
Internship and field practice: training with not less than 45 hours (in a
normal semester) is equivalent to 1 credit
Project and assignment: the activities with not less than 45 hours (in a
normal semester) is equivalent to 1 credit
Independent study: the study with not less than 45 hours (in a normal
semester) is equivalent to 1 credit
Thesis: the study with not 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 (1), 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 = +p+s
3
Credit shown for each course will be presented as a four-digit number
X(l-p-s) where the first digit is outside the parentheses and the second, third and fourth digits
are inside the parentheses which indicate lecture hours (1), practical hours (p), and self-study

hours (s), respectively.
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3.1.3.3 Curriculum
(1) Type 1.1 Thesis: Ph.D. students who have a master’s degree
(A) Seminar (non-credit) 1 credit

622 791 Seminar in Polymer Science and Engineering |l 1*(0-2-1)

(B) Research skills (non-credit) 1 credit
622 792 Research Skills 1%(0-2-1)

(C) Thesis (equivalent to) 48 credits
622 793 Thesis equivalent to 48 credits

(2) Type 1.2 Thesis: Ph.D. students who have a bachelor’s degree with honors
(A) Research methodology (non-credit) 2 credits
622 591 Research Methodology 2%(2-0-4)

(B) Seminar (non-credit) 2 credits
622 592 Seminar in Polymer Science and Engineering | 1%(0-2-1)
622 791 Seminar in Polymer Science and Engineering |l 1*(0-2-1)

(C) Research skills (non-credit) 1 credit
622 792 Research Skills 1%(0-2-1)

(D) Thesis (equivalent to) 72 credits
622 794  Thesis equivalent to 72 credits

(3) Type 2.1 Thesis and Coursework: Ph.D. students who have a master’s degree
(A)  Seminar (non-credit) 1 credit

622 791 Seminar in Polymer Science and Engineering |l 1*(0-2-1)

(B) Research skills (hon-credit) 1 credit
622 792 Research Skills 1%(0-2-1)

* As non-credit subjects with grade evaluation as S.
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(C) Compulsory courses: 6 credits including the following courses
622 711 Special Topics in Polymer Science 3(3-0-6)
622 721 Special Topics in Polymer Engineering 3(3-0-6)

(D) Elective courses: at least 6 credits from the following courses
622 712 Polymeric Composites 3(3-0-6)
622 713 Polymeric Nanocomposites 3(3-0-6)
622 714  Polymeric Material Systems Selection 3(3-0-6)
622 715 Conductive Electroactive Polymers 3(3-0-6)
622 722 Polymer Process Machinery Technology 3(2-2-5)
622 723 Mold Design 3(2-2-5)
622 724  Plastic Production Design 3(2-2-5)
622 725 Additive Manufacturing 3(2-2-5)
622 731 Special Topics in Polymer Properties 3(3-0-6)
622 741 Smart Polymers 3(3-0-6)
622 781 Selected Topics in Advanced Polymer Science and 3(3-0-6)

Engineering |
622 782 Selected Topics in Advanced Polymer Science and 3(3-0-6)
Engineering |l

(E) Thesis (equivalent to) 36 credits

622 795 Thesis equivalent to 36 credits

TQF 2

(4) Type 2.2 Thesis and Coursework: Ph.D. students who have a bachelor’s degree

with honor
(A)
622 591

(B)
622 592
622 791

Research methodology (non-credit) 1 credit

Research Methodology

Seminar (non-credit) 2 credit
Seminar in Polymer Science and Engineering |

Seminar in Polymer Science and Engineering |l

* As non-credit subjects with grade evaluation as S.

2%(2-0-4)

1%(0-2-1)
1%(0-2-1)
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(C) Research skills (non-credit) 1 credit
622 792 Research Skills 1*(0-2-1)

(D) Compulsory courses: 21 credits including the following courses

622 511 Advanced Polymer Synthesis 3(3-0-6)
622 512 Polymer Physics 3(3-0-6)
622 513 Advanced Polymer Characterization 3(3-0-6)
622 521 Applied Mathematical Methods for Polymer Engineering 3(3-0-6)
622 522 Advanced Rheology and Polymer Processing 3(3-0-6)
622 711  Special Topics in Polymer Science 3(3-0-6)
622 721 Special Topics in Polymer Engineering 3(3-0-6)

(E) Elective courses: at least 6 credits from the following courses

622 712 Polymeric Composites 3(3-0-6)
622 713 Polymeric Nanocomposites 3(3-0-6)
622 714  Polymeric Material Systems Selection 3(3-0-6)
622 715 Conductive Electroactive Polymers 3(3-0-6)
622 722 Polymer Process Machinery Technology 3(2-2-5)
622 723 Mold Design 3(2-2-5)
622 724  Plastic Production Design 3(2-2-5)
622 725 Additive Manufacturing 3(2-2-5)
622 731 Special Topics in Polymer Properties 3(3-0-6)
622 741  Smart Polymers 3(3-0-6)
622 781 Selected Topics in Advanced Polymer Science 3(3-0-6)

and Engineering |
622 782 Selected Topics in Advanced Polymer Science 3(3-0-6)

and Engineering |l

(F) Thesis (equivalent to) 48 credits
622 796 Thesis equivalent to 48 credits

* As non-credit subjects with grade evaluation as S.
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3.1.4 Study Plan

TQF 2

3.1.4.1 Type 1.1 Thesis: Ph.D. students who have a master’s degree

1°' academic year, 1% semester

Course number

Course name

Number of credits

(l-p-s)
622 791 Seminar in Polymer Science and Engineering |l 1*(0-2-1)
622 792 Research Skills 1%0-2-1)

Total

15t academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 793 Thesis (equivalent to) 9
Total 9

2" academic year, 1% semester

Course number

Course name

Number of credits

(l-p-s)
622 793 Thesis (equivalent to) 9
Total 9

2" academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 793 Thesis (equivalent to) 9
Total 9

* As non-credit subjects with grade evaluation as S.
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Course number

Course name

Number of credits

(l-p-s)
622 793 Thesis (equivalent to) 9
Total 9

3" academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 793 Thesis (equivalent to) 12
Total 12

3.1.4.2 Type 1.2 Thesis: Ph.D. students who have a bachelor’s degree with

honors

1°' academic year, 1% semester

Course number

Course name

Number of credits

(l-p-s)
622 591 Research Methodology 2%(2-0-4)
622 792 Research Skills 1*%(0-2-1)

Total

15t academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)

622 592

Seminar in Polymer Science and Engineering |

1*%(0-2-1)

Total

* As non-credit subjects with grade evaluation as S.
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2" academic year, 1° semester

TQF 2

Course number

Course name

Number of credits

(l-p-s)
622 791 Seminar in Polymer Science and Engineering |l 1*(0-2-1)
622 794 Thesis (equivalent to) 9
Total 9

2"4 academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 794 Thesis (equivalent to) 9
Total 9

39 academic year, 1% semester

Course number

Course name

Number of credits

(l-p-s)
622 794 Thesis (equivalent to) 9
Total 9

3" academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 794 Thesis (equivalent to) 9
Total 9

* As non-credit subjects with grade evaluation as S.
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4™ academic year, 1% semester

TQF 2

Course number

Course name

Number of credits

(l-p-s)
622 794 Thesis (equivalent to) 9
Total 9

4™ academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 794 Thesis (equivalent to) 9
Total 9

5™ academic year, 1 semester

Course number

Course name

Number of credits

(l-p-s)
622 794 Thesis (equivalent to) 9
Total 9

5™ academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)

622 794

Thesis (equivalent to)

9

Total

9
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3.1.4.3 Type 2.1 Thesis and Coursework: Ph.D. students who have a master’s

degree

1°' academic year, 1% semester

Course number

Course name

Number of credits

(l-p-s)
622 711 Special Topics in Polymer Science 3(3-0-6)
622 721 Special Topics in Polymer Engineering 3(3-0-6)
Elective courses 6
Total 12

1°t academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 791 Seminar in Polymer Science and Engineering |l 1*(0-2-1)
622 792 Research Skills 1%0-2-1)

Total

2" academic year, 1% semester

Course number

Course name

Number of credits

(l-p-s)
622 795 Thesis (equivalent to) 9
Total 9

2" academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 795 Thesis (equivalent to) 9
Total 9

* As non-credit subjects with grade evaluation as S.
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39 academic year, 1° semester

TQF 2

Course number

Course name

Number of credits

(l-p-s)
622 795 Thesis (equivalent to) 9
Total 9

3" academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 795 Thesis (equivalent to) 9
Total 9

3.1.4.4 Type 2.2 Thesis and Coursework: Ph.D. students who have a

bachelor’s degree with honors

1°' academic year, 1% semester

Course number

Course name

Number of credits

(l-p-s)
622 511 Advanced Polymer Synthesis 3(3-0-6)
622 512 Polymer Physics 3(3-0-6)
622 521 Applied Mathematical Methods for Polymer 3(3-0-6)
Engineering
622 591 Research Methodology 2*(2-0-4)
Total 9

15t academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 513 Advanced Polymer Characterization 3(3-0-6)
622 522 Advanced Rheology and Polymer Processing 3(3-0-6)
622 592 Seminar in Polymer Science and Engineering | 1*(0-2-1)
Elective courses 3
Total 9

* As non-credit subjects with grade evaluation as S.
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2" academic year, 1° semester
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Course number

Course name

Number of credits

(l-p-s)
622 711 Special Topics in Polymer Science 3(3-0-6)
622 721 Special Topics in Polymer Engineering 3(3-0-6)
Elective courses 3
Total 9

2" academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 791 Seminar in Polymer Science and Engineering |l 1*(0-2-1)
622 792 Research Skills 1%0-2-1)

Total

3" academic year, 1% semester

Course number

Course name

Number of credits

(l-p-s)
622 796 Thesis (equivalent to) 6
Total 6

3" academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 796 Thesis (equivalent to) 6
Total 6

* As non-credit subjects with grade evaluation as S.
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4™ academic year, 1% semester

TQF 2

Course number

Course name

Number of credits

(l-p-s)
622 796 Thesis (equivalent to) 9
Total 9

4™ academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)
622 796 Thesis (equivalent to) 9
Total 9

5™ academic year, 1 semester

Course number

Course name

Number of credits

(l-p-s)
622 796 Thesis (equivalent to) 9
Total 9

5™ academic year, 2" semester

Course number

Course name

Number of credits

(l-p-s)

622 796

Thesis (equivalent to)

9

Total

9




622 511

622 512

622 513

622 521
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3.1.5 Course Descriptions
Advanced Polymer Synthesis 3(3-0-6)
Polymerization reaction systems used in industries. Emulsion
polymerization systems, rate and molecular weight control, and their application for
industries. Control/living radical polymerization. Metathesis polymerization. Group
transfer polymerization. Plasma polymerization. Sonochemical polymerization.

Synthesis of silicone. Case studies of new polymerization reactions and systems.

Polymer Physics 3(3-0-6)
Conformations of ideal and real polymer chains. Dynamics of polymer

molecules. Linear viscoelasticity of polymers. Physics of amorphous and crystalline

polymers. Transition temperature and free volume of polymers. Elastic properties of

rubber materials. Case studies of current research in polymer physics.

Advanced Polymer Characterization 3(3-0-6)
Relationship between polymer morphology, processing and property.
Techniques for polymer molar mass determination. Characterization of polymers
using thermal analysis. Morphological investigations using microscopy techniques.
Application of techniques in spectroscopy and x-ray diffraction in polymer
characterization. Techniques for dynamics characterization of polymers. Practical
interpretation of polymer characterization data. Case studies of current research in

polymer structural analysis by polymer characterization.

Applied Mathematical Methods for Polymer Engineering 3(3-0-6)
Mathematical principles for understanding and solving engineering
problems in polymer studies. Analytical methods in polymer processing. Case
studies of fluid mechanics concerning rheology, mass and energy transport
equations related to polymer processing. Mathematic models. Applications of
mathematical equations in polymer processing including extrusion and injection

molding.



622 522

622 591

622 592

622 711
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Advanced Rheology and Polymer Processing 3(3-0-6)
Rheological models of elastic solids, Newtonian fluids, and non-
Newtonian fluids. Theoretical basis of capillary and rotational rheometers.
Interpretation practice of rheological data from research articles. Application of
rheological model and continuum mechanics in extrusion, injection molding, blown
film extrusion, and calendaring. Case studies of rheological model for screw and die

design.

Research Methodology 2(2-0-4)
This course is evaluated as S/U.

Researcher’s ethics. Creative thinking and problem-solving skill. Concepts
and examples of research. Systematic approaches to conducting research. Topic
selection. Experimental design. Data collection. Analysis of quantitative and
qualitative data. Research proposal preparation. Research report preparation.
Presentation techniques. Analytical skills for defense. Research publication. Abstract

writing. Skills development of using research instruments.

Seminar in Polymer Science and Engineering | 1(0-2-1)
This course is evaluated as S/U.

Comprehensive article reading. Compilation of information from
interesting and up-to-date research articles in the field of Polymer Science and
Engineering. Content arrangement from selected research articles for giving an oral
presentation before a class in English. Researcher’s etiquette and ethics for citation

in presentations. Compulsory seminar attendance and submission of a full report.

Special Topics in Polymer Science 3(3-0-6)
Synthesis and characteristics of new polymers appearing in the research
literature and being commercialized in the plastics industry. Liquid crystalline
polymers.  Functionalized  polymer  blends.  Thermoplastic  elastomers.
Oligomerically-modified nanocomposites. Physical and thermal characterization of

new polymers.



622 712

622 713

622 714

622 715

622 721
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Polymeric Composites 3(3-0-6)
Polymeric composites appearing in the current researches. New polymeric
composites in terms of their composition, morphology, property, and applications.
Innovations of the fabrication process for new polymeric composites and

biopolymer composites. Recent recycling of polymeric composite.

Polymeric Nanocomposites 3(3-0-6)
Preparation, structure, property, and application of polymeric

nanocomposites. Case studies in current researches of polymeric nanocomposites.

Polymeric Material Systems Selection 3(3-0-6)
Polymeric material system selection appearing in current researches:

potential polymer screening; polymer performance recording; polymer selection

based on priority performance requirements; potential polymer comparing and

contrasting; and evaluation of process demand and post-fabrication schemes.

Conductive Electroactive Polymers 3(3-0-6)
Polymer electrical properties, electrical property measurement, synthesis,
properties, and applications of conductive electroactive polymers. Case studies of

current researches related to conductive electroactive polymers.

Special Topics in Polymer Engineering 3(3-0-6)

New plastic processing techniques appearing in researches and currently
being commercialized in the plastics industry: multi-material injection molding
technology; multi-layer material technology; advanced blow molding; theory and
design of polymer processing machinery; hydraulic and electrical control circuits;

machine logic; drives; pumps and motors; and barrel and screw combinations.



622 722

622 723

622 724

622 725

622 731
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Polymer Process Machinery Technology 3(2-2-5)
New polymer processing machinery presented in world-class exhibitions.
Critical features of new polymer processing machinery launched review by the
plastics industry leading companies in the last five years. Advantages,

improvements, and limitations of new machinery comparison.

Mold Design 3(2-2-5)

New mold construction materials, machining operations, rapid tooling
developments, mold repair methods, hot-runner and special tooling developments.
Use and design of computer-aided engineering in mold design and construction.

Case studies in mold design.

Plastic Production Design 3(2-2-5)

New polymeric product design, application of systems approach to
product design balance, materials choosing, and process technique. Use and design
of computer-aided engineering in product design and the analysis of product

performance. Case studies in plastic production design.

Additive Manufacturing 3(2-2-5)
Manufacturing of three-dimensional solid object and advanced laminated
object, advanced stereolithography, advanced selective laser sintering, and
advanced fused deposition modeling. Computer-aided manufacturing, segmented
and layered graphical data generating, plastic prototype manufacturing, and criteria

analysis of plastic prototypes.

Special Topics in Polymer Properties 3(3-0-6)

New techniques of polymer properties evaluation appearing in the
researches and being commercialized in the plastics industry: dynamic mechanical
analyzer; techniques for rheological testing; empirical, semi-empirical, and
theoretical methods for determining polymer properties by refractive index, density,
transition temperature, compatibility, and mechanical properties; and advanced
techniques for predicting the engineering and physical properties of polymers from

molecular structures.



622 741

622 781

622 782

622 791

622 792

622 793
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Smart Polymers 3(3-0-6)
Definitions of smart polymers or stimuli-responsive polymer. Synthesis
and properties of temperature-responsive smart polymers, pH-responsive smart
polymers, photo-responsive smart polymers, and electrical-responsive smart
polymers. Innovative smart polymers samples from current researches and smart

polymer used in industrial application.

Selected Topics in Advanced Polymer Science and Engineering |  3(3-0-6)
Interested current selected topics in Advanced Polymer Science and

Engineering.

Selected Topics in Advanced Polymer Science and Engineering Il 3(3-0-6)
Interested current selected topics in Advanced Polymer Science and
Engineering. Unique content from each as described in 622 781 Selected Topics in

Advanced Polymer Science and Engineering .

Seminar in Polymer Science and Engineering 1(0-2-1)
This course is evaluated as S/U.

Comprehensive article reading. Compilation of interesting information and
current topics in Polymer Science and Engineering field for presentation and seminar
organization in related topics. Compulsory seminar attendance and full report

submission.

Research Skills 1(0-2-1)
This course is evaluated as S/U.

Research skills development. Skills training on the use of scientific tools in
Polymer Science, and the use of machinery in Polymer Engineering. Training in using
innovative experiments in Polymer Science and Engineering. Plastics testing

standards.

Thesis equivalent to 48 credits
Individual research thesis under supervision in Polymer Science and

Engineering field for type 1.1 students.



622 794

622 795

622 796
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Thesis

Individual research thesis under supervision

Engineering field for type 1.2 students.

Thesis
Individual research thesis under supervision

Engineering field for type 2.1 students.

Thesis
Individual research thesis under supervision

Engineering field for type 2.2 students.

TQF 2
equivalent to 72 credits

in Polymer Science and

equivalent to 36 credits

in Polymer Science and

equivalent to 48 credits

in Polymer Science and
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3.2.1 Instructors responsible for the program

TQF 2

3.2 Name, surname, national ID number, position and academic qualifications

No.

Position, Names-Surnames,

national ID number

Academic qualifications,
Major, Institution, Year of

graduation

Average Teaching Load

(hr/week/academic year)

Current Revised

Assist. Prof. Dr. Nattawut
Chaiyut
3-3002-00201-XX-X

Ph.D. (Polymer Science and
Technology)

Mahidol University (2005)
B.Sc. (Materials
Technology) 2" Class
Honors, Silpakorn

University, Thailand (1998)

4 4

Assist. Prof. Dr. Bussarin
Ksapabutr
3-7105-01123-XX-X

Ph.D. (Polymer Science)
The Petroleum and
Petrochemicals College,
Chulalongkorn University,
Thailand (2003)

B.Sc. (Materials
Technology) 2™ Class
Honors, Silpakorn

University, Thailand (1996)

Assist. Prof. Dr. Pajaera
Patanathabutr
3-1014-00676-XX-X

Ph.D. (Materials Science
and Metallurgy : Polymer
Technology) University of
Cambridge, UK (1999)
B.Sc. (Materials Science)
1% Class Honors,
Chulalongkorn University,

Thailand (1993)
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No.

Position, Names-Surnames,

national ID number

Academic qualifications,
Major, Institution, Year of

graduation

Average Teaching Load

(hr/week/academic year)

Current Revised

Assist. Prof. Dr. Nattawut
Chaiyut
3-3002-00201-XX-X

Ph.D. (Polymer Science and
Technology)

Mahidol University (2005)
B.Sc. (Materials
Technology) 2™ Class
Honors, Silpakorn

University, Thailand (1998)

a4 a4

Assist. Prof. Dr. Bussarin
Ksapabutr
3-7105-01123-XX-X

Ph.D. (Polymer Science)
The Petroleum and
Petrochemicals College,
Chulalongkorn University,
Thailand (2003)

B.Sc. (Materials
Technology) 2™ Class
Honors, Silpakorn

University, Thailand (1996)

Assist. Prof. Dr. Pajaera
Patanathabutr
3-1014-00676-XX-X

Ph.D. (Materials Science
and Metallurgy : Polymer
Technology) University of
Cambridge, UK (1999)
B.Sc. (Materials Science)
1! Class Honors,
Chulalongkorn University,

Thailand (1993)

Assoc. Prof. Dr. Nattakarn
Hongsriphan
3-6498-0007 1-XX-X

D.Eng. (Plastics Engineering)
University of Massachusetts
Lowell, USA (2003)

B.Sc. (Chemistry),

Chiang Mai University,
Thailand (1994)
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No.

Position, Names-Surnames,

national ID number

Academic qualifications,
Major, Institution, Year of

graduation

Average Teaching Load

(hr/week/academic year)

Current Revised

Assoc. Prof. Dr. Supakij
Suttiruengwong

3-1020-01141-XX-X

Dr.-Ing. (Chemical
Engineering)
Friedrich-Alexander,
Universitaet-Erlangen-
Nuernberg, Germany (2005)
M.Sc. (Chemical Engineering)
University of Wales, UK
(1998)

B.Sc. (Chemistry)

Silpakorn University,
Thailand (1995)

a4 2

Assoc. Prof. Manop Panapoy
3-3107-00663-XX-X

M.Eng. (Mechanical
Engineering)

King Mongkut’s Institute of
Technology Ladkrabang,
Thailand (2003)

M.Eng. (Materials Technology)
King Mongkut’s University
of Technology Thonbuiri,
Thailand (2000)

B.Sc. (Materials Technology)
Silpakorn University,
Thailand (1996)

Assoc. Prof. Achanai
Buasri

3-1606-00364-XX-X

M.Eng. (Chemical
Engineering)
Chulalongkorn University,
Thailand (2004)

B.Eng. (Petrochemicals and
polymeric materials) 2™
Class Honors, Silpakorn

University, Thailand (2002)
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No.

Position, Names-Surnames,

national ID number

Academic qualifications,
Major, Institution, Year of

graduation

Average Teaching Load

(hr/week/academic year)

Current

Revised

Assist. Prof. Dr. Chanchai
Thongpin
3-1022-00143-XX-X

Ph.D. (Polymer Science and
Technology)

University of Manchester
Institute of Science and
Technology, UK (1998)
M.Sc. (Polymer Science and
Technology)

University of Manchester
Institute of Science and
Technology, UK (1993)
B.Sc. (Chemistry) 2™ Class
Honors, Silpakorn

University, Thailand (1983)

a

a4

Assist. Prof. Dr. Poonsub
Threepopnatkul
3-1018-00719-XX-X

D.Eng (Plastics Engineering)
University of
Massachussetts Lowell,
USA (2006)

M.Eng. (Chemical
Engineering),
Chulalongkorn University,
Thailand (1998)

B.Sc. (Chemical Engineering),
Chulalongkorn University,
Thailand (1996)

10

Assist. Prof. Dr. Wanchai
Lerdwijitjarud
3-7399-00009-XX-X

Ph.D. (Polymer Science)
The Petroleum and
Petrochemicals College
Chulalongkorn University,
Thailand (2003)

B.Sc. (Materials
Technology) 1°* Class
Honors, Silpakorn

University, Thailand (1996)
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No.

Position, Names-Surnames,

national ID number

Academic qualifications,
Major, Institution, Year of

graduation

Average Teaching Load

(hr/week/academic year)

Current Revised

11

Assist. Prof. Dr. Sudsiri
Hemsri

3-1020-00442-XX-X

Ph.D. (Chemical
Engineering)

University of Connecticut,
USA (2011)

M.Eng. (Chemical
Engineering) Chulalongkorn
University, Thailand (2000)
B.Sc. (Chemistry)
Chulalongkorn University,

Thailand (1996)

a4 a4

12

Dr. Sarawut Phupaichitkun
3-1017-01612-XX-X

Dr.Agr.Sc. (Agriculture
Science) Hohenheim
University, Germany (2008)
M.Eng. (Chemical
Engineering)
Chulalongkorn University,
Thailand (1999)

B.Sc. (Chemical
Engineering)
Chulalongkorn University,
Thailand (1993)

3.2.3 Special instructors

Special lecturer may be invited in some semester.

4. Field experience components (Apprenticeship or Cooperative Education)

None
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5. Thesis requirements

5.1 Brief Description of Task

The Doctor of Philosophy Program in Polymer Science and Engineering (International
Program) aims to produce Ph.D. graduates who are capable to create new knowledge or further
existing knowledge by conducting research in depth in order to have a thorough understanding
of a substantial body of advanced knowledge and research in Polymer Science and Engineering
field. Ph.D. students must be capable to design a research methodology for solving emerging
issues in polymeric materials and related technology which utilizes polymeric materials. They
must also be able to review research reports, theses, thesis and published articles as reference
materials and obtain new knowledge from their own research. The program will encourage
Ph.D. students to create new research and make decisions on their own in their work. The Ph.D.
students will be able to develop their own research methodology and will have the
management skills needed in undertaking life-long learning. The Ph.D. students will have social
responsibility and professional ethics as well as realize the importance of national culture and
art, and natural resources. They will develop leadership skills and good governance. In addition,
all Ph.D. students in every program plan will conduct research in Polymer Science and
Engineering under the supervision of research advisors.

5.2 Standard learning outcomes

(1) Type 1.1

Thesis work or part of the thesis must be published or accepted for publication in
qualified national or international journal in accordance with the Higher Education
Commission’s Announcement entitled criteria for academic journal review for academic
publishing at least 2 articles.

(2) Type 1.2

Thesis work or part of the thesis must be published or accepted for publication in
qualified national or international journal in accordance with the Higher Education
Commission’s Announcement entitled criteria for academic journal review for academic
publishing at least 2 articles.

(3) Type 2.1

Thesis work or part of the thesis must be published or accepted for publication in a
qualified national or international journal in accordance with the Higher Education
Commission’s Announcement entitled criteria for academic journal review for academic

publishing at least 1 article.
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(4) Type 2.2
Thesis work or part of the thesis must be published or accepted for publication in a
qualified national or international journal in accordance with the Higher Education
Commission’s Announcement entitled criteria for academic journal review for academic
publishing at least 1 article.
5.3 Scheduling
Type 1.1 1% academic year, 2" semester-3" academic year, 2" semester
Type 1.2 1%t academic year, 2"¢ semester-5™" academic year, 2" semester
Type 2.1 2" academic year, 1% semester-3" academic year, 2" semester
Type 2.2 3 academic year, 1° semester-5" academic year, 2" semester
5.4 Number of credits
Type 1.1 Thesis (equivalent to) 48 credits
Type 1.2 Thesis (equivalent to) 72 credits
Type 2.1 Thesis (equivalent to) 36 credits
Type 2.2 Thesis (equivalent to) 48 credits
5.5 Preparation
Ph.D. students in every programs plan must attend a seminar and in accordance
with Silpakorn University’s regulations on graduate study, 2018, and/or any revisions thereto (as
in Appendix A) before receiving approval for the topic of their thesis. The program will assign
thesis advisors who are qualified and have research experiences in accordance with the
announcement of the Ministry of Education on graduate program accreditation criteria, 2015
5.6 Evaluation process
The thesis will be evaluated in accordance with Silpakorn University’s regulations
on graduate study, 2018 and/or any revisions thereto. Ph.D. students in a thesis program and
those in a thesis with additional courses program who have passed all compulsory courses, will
take the qualifying examination, which are written and oral examination covering all aspects of
Polymer Science and Engineering. It will be in accordance with Silpakorn University’s regulations
on graduate study, 2018, title 42 and/or any revisions thereto (as in Appendix A). The qualifying
examination will be administered twice in each academic year as scheduled by the university.
Once Ph.D. students have passed the qualifying examination, they can submit a research
proposal to the committee for approval of the topic of research in Polymer Science and
Engineering. Thesis submission and approval by thesis examination committee, consisting of at
least 5 program committees and external examiners, and the chairperson of the committee

must be external examiner and complelted evaluation in accordance with Silpakorn
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University’s regulations on graduate study, 2018, title 44.3. The evaluation of the completed
thesis will be in accordance with Silpakorn University’s regulations on graduate study, 2018, title

34.7 and/or any revisions thereto (as in Appendix A).
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Section 4 Learning outcomes, teaching and evaluation strategies

1. Development of students’ special characteristics

Special characteristics of the Ph.D. graduates upon completion of the Doctor of
Philosophy program in Polymer Science and Engineering, Silpakorn University will be
knowledgeable and competent in developing innovative research in Polymer Science and
Engineering and leading to contribute to the fundamental knowledge or new knowledge in
Polymer Science and Engineering field for the benefit of the country’s development. They will
be in-depth trained by using various machinery and characterization techniques in Polymer
Science and Engineering to produce innovative experiments in Polymer Science and Engineering
field.

In addition, Ph.D. graduates will be able to apply research skills to develop research
methodology themselves. Upon completion the course in the program, by focusing on students
to be creative and develop research methodology themselves.

Moreover, in order to pursue Silpakorn University’s vision of becoming a leading
creative university, the department will focus on teaching strategies and various extra
curriculum activities to enable Ph.D. to have management and leadership skills and an
awareness of the value of arts and culture as well as natural resources by ways of life-long

learning approaches.

Special Characteristics Strategies or Student Activities

Be knowledgeable and competent | Ph.D. students will conduct an individual research thesis
in developing innovation in under supervision in Polymer Science and Engineering
Polymer Science and Engineering. field with qualified research advisors to develop his/her
research skills. They will be in-depth trained by using
various machinery and characterization techniques in
Polymer Science and Engineering to produce innovative

experiments in Polymer Science and Engineering field.

Be able to apply research skills to | Ph.D. students will be required to conduct literature
develop research methodology survey in preparation for writing a thesis proposal to
themselves. encourage Ph.D. students to create new research after
extensive literature review and comprehensive research
article reading as well as complying information from
up-to-date research articles in Polymer Science and

Engineering field to produce thesis proposal and develop

research methodology themselves.
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Special Characteristics

Strategies or Student Activities

Be able to have management and

leadership skills

Ph.D. students will be able to express management
leadership skills through various classroom activities as
well as presenting their work publicly. They will also have
their roles as teaching assistants or research assistants

according to their ability and funding.

Be able to have awareness of the

value of arts and culture as well as

natural resources.

learning approaches.

Ph.D. students will take courses and attend various extra
curriculum activities which have teaching strategies to
encourage and build awareness of the value of arts and

culture as well as natural resources by ways of life-long

2 Program Learning Outcomes (PLOs)

PLOs

Teaching strategy

Assessment strategy

PLO1 Explain the theoretical
knowledge, principles
and in-depth concepts
which is basic in
Polymer Science and

Engineering field.

1) Teaching by lecturing
method.

2) Encouraging students to
search for knowledge and
then group discussion.

3) Assignments/homework.

4) Case studies.

5) Individual teaching
methods by thesis

advisors.

1) A written exam.

2) The quality of the
presentation.

3) Analyzing case studies/data
from relevant research
articles.

4) Quality of work/homework/
complete report
submitted.

5) Individual activities.

6) The research progress and
report approved by the

thesis advisor.

PLO2 Apply research results
and theories to design
research methodology
to solve problems in
Polymer Science and

Engineering field.

1) Teaching by lecturing
method.

2) Encouraging students to
search for knowledge and
then group discussion.

3) Assignments/homework by
having students to study

research articles, including

1) A written exam.

2) Analyzing information from
interesting and up-to-date
publications. Case
studies/information from
related research articles.

3) Worksheets of Polymer

Science characterization
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PLOs

Teaching strategy

Assessment strategy

applying basic knowledge

to design research

techniques and Polymer

Engineering machinery.

methodology to solve 4) Quality of work/homework
problems in Polymer submitted.
Science and Engineering 5) Individual activities.
field. 6) Participating in class
4) Case studies. discussions.

7) Applying the basic
knowledge gained from
case studies in research
articles, designing research
methodology to solve
problems in Polymer
Science and Engineering
field as needed.

PLO3 Distinguish prior 1) Teaching by lecturing 1) A written exam.
knowledge to provide method. 2) The quality of
a conclusion that 2) Encourage students search presentations in class.
expands the existing for academic articles or 3) Quality of work/
knowledge which is research case studies homework/reports
relevant significantly to related to the content of submitted.
Polymer Science and the course in order to 4) Presenting individual
Engineering field. read, understand and activities based on the
analyze content in subject assigned topics.
articles and present them
in class.
3) Examples of related
research articles and case
studies.
4) Assignments/homework.




50

TQF 2

PLOs Teaching strategy Assessment strategy
PLO4 Assess theoretical and | 1) Teaching by lecturing 1) A written exam.
practical problems method. 2) Presentations and reports
related to Polymer 2) Assigning research topics on practical experience
Science and to make personal reports. from innovative
Engineering field. 3) Case studies. experiments in Polymer
4) Assessment methods Science and Engineering.
thesis advisors and 3) Thesis examination.
committee. 4) A part of the thesis will be
published in accordance
with the graduation criteria
of the Graduate School.
PLO5 Develop knowledge 1) Teaching by lecturing 1) Presentations and reports
and innovation in method. of innovation experimental
Polymer Science and 2) Case studies. practice in Polymer
Engineering field by 3) Individual activities. Science and Engineering.
creative thinking. 4) Encourage students to 2) The quality of
search, present and presentations and
discuss as well as answer discussions as well as
questions in class. answering questions.
5) Encourage students to use | 3) The summary of the design
the knowledge they have report proposed.
learned to design ideas for | 4) The ability to design ideas
innovation in Polymer for innovation in Polymer
Science and Engineering, Science and Engineering by
according to the problems integrating the knowledge
that students can come that has already been
up with. studied.
6) Individual teaching 5) The draft thesis proposal
methods by thesis that has been approved in
advisors. the iThesis system and the

thesis topic examination

committee.
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PLOs

Teaching strategy

Assessment strategy

PLO6 Demonstrate based on

the researcher’s ethics.

1)

3)
4)

Teaching by lecturing
method to encourage
students to be aware of
researcher’s ethics.
Case studies.

Individual activities.
Assessment methods
thesis advisors and

committee.

1) Presentations and study
reports from relevant
standards.

2) Citations of other people’s
research/findings in the
discussion of the work,
presentation and the
report book.

3) Thesis proposal and
related document that
has been approved in the
iThesis system and the
thesis topic examination

committee.

PLO7 Create effective
interactions with
others by presenting
the knowledge gained
from studying in the
courses through

various academic

1)
2)

3)

An example of a seminar.
Assign students to
organize seminar projects.
Examples of presentations
of academic media in
various formats related to

the field of study.

1) Assessment on organizing a
qualified seminar.

2) The classroom activities to
present the work on the
assigned topic.

3) Individual reports.

4) The draft thesis.

media. 4) Assign research topics to 5) Thesis examination.
complete group reports.
5) Teaching methods by
individual thesis advisors.
PLO8 Demonstrate 1) Teaching by lecturing 1) Classroom activities to

leadership skills
appropriately
according to the
occasion and
demonstrated situation

in the courses.

2)
3)
iy

5)
6)

method.

Case studies.
Individual activities.
In-class and extra-
curicurrum activities.
Examples of seminars.

Assign students to

present work on the
assigned topic.
2) The seminar and report on
the results of the seminar.
3) Presentations and reports
of innovation experimental

practice in Polymer
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PLOs

Teaching strategy

Assessment strategy

organize seminar projects.

Science and Engineering.

7) Examples of research 4) Thesis proposal and
articles. related document that has
8) Individual teaching been approved in the
methods by thesis iThesis system and the
advisors. thesis topic examination
committee.

PLO9 Choose methods to 1) Teaching by lecturing 1) Presentations and reports
evaluate and decide method. of hands-on experiences
value of arts and 2) Case studies. from innovative
culture as well as 3) Individual activities. experiments in Polymer
natural resources to 4) Individual teaching Science and Engineering,
society participatively. methods by thesis related to the value of

advisors. natural resources.
2) The research progress

3)

report approved by the
thesis advisor.

The thesis draft.
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Correlation Mapping between PLOs and TQF Learning Outcomes
TQF Learning Outcomes L 2. 3. 4. 5.
Morals and Ethics Knowledge Cognitive Interpersonal Numerical
Skills Skills and Analysis,
Responsibilities | Communication
and Information
Technology
Skills
Program Learning Outcomes
2 3 q 2 3 q 1 2 3 1 2 3 1 2 3
PLO1 Explain the theoretical knowledge,
principles and in-depth concepts which
YARZAR4 v
is basic in Polymer Science and
Engineering field.
PLO2 Apply research results and theories to
design research methodology to solve
YARZ v v
problems in Polymer Science and
Engineering field.
PLO3 Distinguish prior knowledge to provide a
conclusion that expands the existing
knowledge which is relevant
v |V v |V
significantly to Polymer Science and
Engineering field.
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TQF Learning Outcomes 1. 2. 3. 4. 5.
Morals and Ethics Knowledge Cognitive Interpersonal Numerical
Skills Skills and Analysis,
Responsibilities | Communication
and Information
Technology
Program Learning Outcomes kits
2 3 4 2 3 4 1 2 3 1 2 3 1 2 3
PLO4 Assess theoretical and practical
problems related to Polymer Science v |V v v v IV
and Engineering field.
PLO5 Develop knowledge and innovation in
Polymer Science and Engineering field v v v v
by creative thinking.
PLO6 Demonstrate based on the researcher’s
AR
ethics.
PLO7 Create effective interactions with others
by presenting the knowledge gained
from studying in the courses through v v v
various academic media.
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TQF Learning Outcomes L 2. 3. 4. 5.
Morals and Ethics Knowledge Cognitive Interpersonal Numerical
Skills Skills and Analysis,
Responsibilities | Communication
and Information
Technology
Skills
Program Learning Outcomes
2 3 4 2 3 4 1 2 3 1 2 3 1 2 3
PLO8 Demonstrate leadership skills
appropriately according to the occasion
vV IV |V
and demonstrated situation in the
courses.
PLO9 Choose methods to evaluate and
decide value of arts and culture as well
v IV
as natural resources to society
participatively.

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

qualification standard framework (TQF).
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The meanings of learnings outcome are:

1. Morals and Ethics

1.1

1.2

1.3

1.4

1.5

Be able to deal with moral issues of complex ethics in an academic context using
knowledge with fairness, evidence and reasonable principles and good values.
Express and communicate the conclusions of the problem solving by considering of the

feelings of others who will be affected.

Take the initiative approach to point out the shortcomings of the current code of
conduct.
Be able to consider and encourage others to use moral judgment of ethics in dealing

with conflicts and problems which will affect oneself and others.

Express leadership to promot moral ethics at work and in their society.

2. Knowledge

2.1
2.2

2.3
2.4

25

Be able to develop innovations or create new knowledge.

Have a thorough and profound understanding of the core knowledge of the field
including theoretical and fundamental principles and concepts.

Have current knowledge in the field including important issues that will arise.

Know the techniques of research to develop conclusions intelligently that are accepted
in the field.

Have be able to combine knowledge in Polymer Science and Engineering field and other

knowledge areas, and develop innovations or create new knowledge.

3. Cognitive Skills

3.1

3.2

3.3

Be able to use a thorough understanding of knowledge to seek theories and techniques
in creative analysis of key issues and problems including the development of design
research methodology to gain solutions to problems with new methods.

Be able to synthesize research results and theories to distinguish prior knowledge to
develop new insights by integrating exist knowledge in various concepts both from
inside and outside the field of study at an advanced level.

Be able to plan methodology to design and conduct research on their own by using
both theoretical and practical knowledge as well as the use of research techniques that

significantly expand the existing body of knowledge.
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4. Interpersonal Skills and Responsibilities
4.1 Have high ability to express academic opinions.
4.2 Be able to plan, analyze and solve extremely complex problems on their own, including
planning to improve themselves and the organization effectively.
4.3 Be able to create interactions in group activities creatively and showing outstanding

leadership in academics and demonstrate leadership skills appropriately on occasion.

5. Numerical Analysis, Communication and Information Technology Skills
5.1 Be able to analyses mathematical and statistical data using in research studies on
important and complex issues.
5.2 Be able to summarize problems and suggest solutions to the problems in the fields
5.3 Be able to communicate effectively with suitable technology for various groups both in
academic and professional circles including the general community by presenting
reports in both formal and informal through academic and professional publications;

such as thesis or research presentation.
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Distribution of course responsibility in contribution of program standard learning
outcomes classified by courses and PLOs
PLOs : Program-Level Learning Outcomes
Course
3 4 5 6 7 8 9
622 511 Advanced Polymer
, o
Synthesis
622 512 Polymer Physics
o
622 513 Advanced Polymer
o o [ o
Characterization
622 521 Applied Mathematical
Methods for Polymer ® o
Engineering
622 522 Advanced Rheology
and Polymer o o o

Processing

622 591 Research
Methodology

622 592 Seminar in Polymer
Science and

Engineering |

622 711 Special Topics in

Polymer Science

622 712 Polymeric

Composites

622 713 Polymeric

Nanocomposites

622 714 Polymeric Material

Systems Selection

622 715 Conductive
Electroactive

Polymers

622 721 Special Topics in

Polymer Engineering
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Course

PLOs : Program-Level Learning Outcomes

3

4

5

6

7

622 722 Polymer Process
Machinery
Technology

622 723 Mold Design

622 724 Plastic Production

Design

622 725 Additive

Manufacturing

622 731 Special Topics in

Polymer Properties

622 741 Smart Polymers

622 781 Selected Topics in
Advanced Polymer
Science and

Engineering |

622 782 Selected Topics in
Advanced Polymer
Science and

Engineering |l

622 791 Seminar in Polymer
Science and

Engineering |l

622 792 Research Skills

622 793 Thesis

622 794 Thesis

622 795 Thesis
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PLOs : Program-Level Learning Outcomes

1 2 3 4 5 6 7 8 9

Course

622 796 Thesis
® e o6 o6 o o o

Note: Specifying the symbol “ @ ”means the course has a teaching and learning and evaluation approach to
assess that the learners meet the expectd learning outcomes of the curriculum (PLOs) and has a verification of

achievement according to the standard learning outcomes defined.
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PLOs : Program-Level Learning Outcomes

Year/Course code/Course title* Credits 2 3 4 5 6 7 8 9
Type 1.1
Year 1
622 791 Seminar in Polymer Science and 1(0-2-1) Ap An At At
Engineering |l (non-credit)
622 792 Research Skills 1(0-2-1) Ap E C At At At
(non-credit)
622 793 Thesis (equivalent to) 9 E C At At At At
Year 2
622 793 Thesis (equivalent to) 18 E C At At At At
Year 3
622 793 Thesis (equivalent to) 21 E C At At At At
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PLOs : Program-Level Learning Outcomes

Year/Course code/Course title* Credits 2 3 4 5 6 7 8 9
Type 1.2
Year 1
622 591 Research Methodology 2(2-0-4) Ap E C At At At At
(non-credit)
622 592 Seminar in Polymer Science and 1(0-2-1) An At At At
Engineering | (non-credit)
622 792 Research Skills 1(0-2-1) Ap E C At At At
(non-credit)
Year 2
622 791 Seminar in Polymer Science and 1(0-2-1) Ap An At At
Engineering |l (non-credit)
622 794 Thesis (equivalent to) 18 E C At At At At
Year 3
622 794 Thesis (equivalent to) 18 E C At At At At
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PLOs : Program-Level Learning Outcomes

Year/Course code/Course title* Credits 2 3 4 5 6 7 8 9
Year 4
622 794 Thesis (equivalent to) 18 E C At At At At
Year 5
622 794 Thesis (equivalent to) 18 E C At At At At
Type 2.1
Year 1
622 711 Special Topics in Polymer 3(3-0-6) Ap An
Science
622 721 Special Topics in Polymer 3(3-0-6) An At
Engineering
622 791 Seminar in Polymer Science and 1(0-2-1) Ap An At At
Engineering |l (non-credit)
622 792 Research Skills 1(0-2-1) Ap E C At At At

(non-credit)
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PLOs : Program-Level Learning Outcomes

Year/Course code/Course title* Credits 2 3 4 5 6 7 8 9
Year 2
622 795 Thesis (equivalent to) 18 E C At At At At
Year 3
622 795 Thesis (equivalent to) 18 E C At At At At
Type 2.2
Year 1
622 511 Advanced Polymer Synthesis 3(3-0-6) An
622 512 Polymer Physics 3(3-0-6) Ap
622 513 Advanced Polymer 3(3-0-6) An At At
Characterization
622 521 Applied Mathematical Methods 3(3-0-6) An At
for Polymer Engineering
622 522 Advanced Rheology and Polymer 3(3-0-6) An At At

Processing
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PLOs : Program-Level Learning Outcomes

Year/Course code/Course title* Credits 2 3 4 5 6 7 8 9
622 591 Research Methodology 2(2-0-4) Ap E C At At At At
(non-credit)
622 592 Seminar in Polymer Science and 1(0-2-1) An At At At
Engineering | (non-credit)
Year 2
622 711 Special Topics in Polymer 3(3-0-6) Ap An
Science
622 721 Special Topics in Polymer 3(3-0-6) An At
Engineering
622 791 Seminar in Polymer Science and 1(0-2-1) Ap An At At
Engineering |l (non-credit)
622 792 Research Skills 1(0-2-1) Ap E C At At At
(non-credit)
Year 3
622 796 Thesis (equivalent to) 12 E C At At At At
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PLOs : Program-Level Learning Outcomes
Year/Course code/Course title* Credits 1 2 3 4 5 6 7 8 9
Year 4
622 796 Thesis (equivalent to) 18 U E C At At At At
Year 5
622 796 Thesis (equivalent to) 18 U E C At At At At

Note *
channels as following:
“R” for Remembering

“An” for Analyzing

“S” for Psychomotor Domain (Skills)

“U” for Understanding

“E” for Evaluating

“Ap” for Applying
“C” for Creating

“At” for Affective Domain (Attitude)

means specify courses by year of study in accordance to the level of learning outcome of Bloom’s Taxonomy (Revised) assigned in  PLOs
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Information table of expected learning outcomes at the end of the academic year

Type 1.1
Year Expected learning outcomes at the end of the academic year
1 Ph.D. students can comprehend the theoretical knowledge, principles and in-depth

concepts which is basic of Polymer Science and Engineering and manipulate research
results and theories to design research methodology to solve problems in the field.
Also, they can distinguish prior knowledge to provide a conclusion that expands the
existing knowledge relevant significantly to Polymer Science and Engineering field,
and evaluate theoretical and practical problems related to the field. Moreover, they
can plan knowledge and innovation in Polymer Science and Engineering field by
creative thinking. Moreover, they can comply to the researcher’s ethics, and describe
effective interactions with others by presenting the knowledge, gained from studying
in the course through various academic media. In addition, they can practice
leadership skills appropriately to the occasion and situation, and describe methods
to evaluate and decide value of arts and culture as well as natural resources to

society participatively.

Ph.D. students can explain the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and interpret theoretical
and practical problems related to the field. Also, they can design knowledge and
innovation in Polymer Science and Engineering field by creative thinking. Moreover,
they can perform the researcher’s ethics, and act effective interactions with others by
presenting the knowledge, gained from studying in the course through various
academic media. Furthermore, they can perform leadership skills appropriately to the
occasion and situation, and generalize methods to evaluate and decide value of arts

and culture as well as natural resources to society participatively.

Ph.D. students can extend the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and justify theoretical
and practical problems related to the field. Also, they can develop knowledge and
innovation in Polymer Science and Engineering field by creative thinking. Moreover,
they can demonstrate up to the researcher’s ethics, and create effective interactions
with others by presenting the knowledge, gained from studying in the course through
various academic media. In addition, they can demonstrate leadership skills

appropriately to the occasion and situation, and choose methods to evaluate and

decide value of arts and culture as well as natural resources to society participatively.
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Type 1.2
Year Expected learning outcomes at the end of the academic year
1 Ph.D. students can comprehend the theoretical knowledge, principles and in-depth

concepts which is basic of Polymer Science and Engineering, and discover research
results and theories to design research methodology to solve problems in the field.
Also, they can evaluate theoretical and practical problems related to the field of
Polymer Science and Engineering, and plan knowledge and innovation in Polymer
Science and Engineering field by creative thinking. Moreover, they can can comply to
the researcher’s ethics, and describe effective interactions with others by presenting
the knowledge, gained from studying in the course through various academic media.
In addition, they can practice leadership skills appropriately to the occasion and
situation, and describe methods to evaluate and decide value of arts and culture as

well as natural resources to society participatively.

Ph.D. students can defend the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and manipulate
research results and theories to design research methodology to solve problems in
the field. Also, they can distinguish prior knowledge to provide a conclusion that
expands the existing knowledge relevant significantly to Polymer Science and
Engineering field, and describe theoretical and practical problems related to the
field. Furthermore, they can organize knowledge and innovation in Polymer Science
and Engineering field by creative thinking. Moreover, they can follow the researcher’s
ethics, and explain effective interactions with others by presenting the knowledge,
gained from studying in the course through various academic media. In addition, they
can act leadership skills appropriately to the occasion and situation, and identify
methods to evaluate and decide value of arts and culture as well as natural

resources to society participatively.

Ph.D. students can generalize the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and summarize
theoretical and practical problems related to the field. Also, they can relate
knowledge and innovation in Polymer Science and Engineering field by creative
thinking. Moreover, they can practice the researcher’s ethics, and propose effective
interactions with others by presenting the knowledge, gained from studying in the
course through various academic media. Finally, they can present leadership skills
appropriately to the occasion and situation, and describe methods to evaluate and

decide value of arts and culture as well as natural resources to society participatively.
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Year

Expected learning outcomes at the end of the academic year

Ph.D. students can explain the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and interpret theoretical
and practical problems related to the field. Also, they can design knowledge and
innovation in Polymer Science and Engineering field by creative thinking. Moreover,
they can perform the researcher’s ethics, and act effective interactions with others by
presenting the knowledge, cained from studying in the course through various
academic media. Moreover, they can perform leadership skills appropriately to the
occasion and situation, and generalize methods to evaluate and decide value of arts

and culture as well as natural resources to society participatively.

Ph.D. students can extend the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and justify theoretical
and practical problems related to the field. Also, they can develop knowledge and
innovation in Polymer Science and Engineering field by creative thinking. Moreover,
they can demonstrate up to the researcher’s ethics, and create effective interactions
with others by presenting the knowledge, gained from studying in the course through
various academic media. In addition, they can demonstrate leadership skills
appropriately to the occasion and situation, and choose methods to evaluate and

decide value of arts and culture as well as natural resources to society participatively.

Type 2.1

Year

Expected learning outcomes at the end of the academic year

1

Ph.D. students can comprehend the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and manipulate
research results and theories to design research methodology to solve problems in
the field. Also, they can distinguish prior knowledge to provide a conclusion that
expands the existing knowledge relevant significantly to Polymer Science and
Engineering field, and evaluate theoretical and practical problems related to the
field. Moreover, they can plan knowledge and innovation in Polymer Science and
Engineering field by creative thinking. Moreover, they they can comply to the
researcher’s ethics, and describe effective interactions with others by presenting the
knowledge, gained from studying in the course through various academic media.
Furthermore, they can practice leadership skills appropriately to the occasion and

situation, and describe methods to evaluate and decide value of arts and culture as

well as natural resources to society participatively.
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Year

Expected learning outcomes at the end of the academic year

Ph.D. students can explain the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering and interpret theoretical
and practical problems related to the field. Also, they can design knowledge and
innovation in Polymer Science and Engineering field by creative thinking. Moreover,
they can perform researcher’s ethics, and act effective interactions with others by
presenting the knowledge, gained from studying in the course through various
academic media. Moreover, they can perform leadership skills appropriately to the
occasion and situation, and generalize methods to evaluate and decide value of arts

and culture as well as natural resources to society participatively.

Ph.D. students can extend the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and justify theoretical
and practical problems related to the field. Also, they can develop knowledge and
innovation in Polymer Science and Engineering field by creative thinking. Moreover,
they can demonstrate up to the researcher’s ethics, and create effective interactions
with others by presenting the knowledge, gained from studying in the course through
various academic media. In addition, they can demonstrate leadership skills

appropriately to the occasion and situation, and choose methods to evaluate and

decide value of arts and culture as well as natural resources to society participatively.

Type 2.2

Year

Expected learning outcomes at the end of the academic year

1

Ph.D. students can comprehend the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and they can discover
research results and theories to design research methodology to solve problems in
the field. Also, they can evaluate theoretical and practical problems related to
Polymer Science and Engineering, They can plan knowledge and innovation in
Polymer Science and Engineering field by creative thinking. Moreoveer, they can
comply to the researcher’s ethics, and describe effective interactions with others by
presenting the knowledge, gained from studying in the course through various
academic media. Moreover, they can practice leadership skills appropriately to the
occasion and situation, and describe methods to evaluate and decide value of arts

and culture as well as natural resources to society participatively.
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Year

Expected learning outcomes at the end of the academic year

Ph.D. students can defend the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and manipulate
research results and theories to design research methodology to solve problems in
the field. Also, they can distinguish prior knowledge to provide a conclusion that
expands the existing knowledge relevant significantly to Polymer Science and
Engineering field, and describe theoretical and practical problems related to the
field. Moreover, they can organize knowledge and innovation in Polymer Science and
Engineering field by creative thinking. Moreover, they can follow the researcher’s
ethics, and explain effective interactions with others by presenting the knowledge,
gained from studying in the course through various academic media. Finally, they can
perform leadership skills appropriately to the occasion and situation, and identify
methods to evaluate and decide value of arts and culture as well as natural

resources to society participatively.

Ph.D. students can generalize the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and summarize
theoretical and practical problems related to the field. Also, they can relate
knowledge and innovation in Polymer Science and Engineering field by creative
thinking. Moreover, they can practice the researcher’s ethics, and propose effective
interactions with others by presenting the knowledge, gained from studying in the
course through various academic media. Moreover, they can present leadership skills
appropriately to the occasion and situation, and describe methods to evaluate and

decide value of arts and culture as well as natural resources to society participatively.

Ph.D. students can explain the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and interpret theoretical
and practical problems related to the field. Also, they can design knowledge and
innovation in Polymer Science and Engineering field by creative thinking. Moreover,
they can perform the researcher’s ethics, and act effective interactions with others by
presenting the knowledge, gained from studying in the course through various
academic media. In addition, they can perform leadership skills appropriately to the
occasion and situation, and generalize methods to evaluate and decide value of arts

and culture as well as natural resources to society participatively.
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Year

Expected learning outcomes at the end of the academic year

Ph.D. students can extend the theoretical knowledge, principles and in-depth
concepts which is basic of Polymer Science and Engineering, and justify theoretical
and practical problems related to the field. Also, they can develop knowledge and
innovation in Polymer Science and Engineering field by creative thinking. Moreover,
they can demonstrate up to the researcher’s ethics, and create effective interactions
with others by presenting the knowledge, gained from studying in the course through
various academic media. Furthermore, they can demonstrate leadership skills
appropriately to the occasion and situation, and choose methods to evaluate and

decide value of arts and culture as well as natural resources to society participatively.
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Section 5 Student evaluation criteria

1. Regulations and criteria for allocation and distribution of grades
Grading and evaluation will be in accordance with Silpakorn University’s regulations on

graduate study, 2018, category 4 and/or any revisions thereto (as in Appendix A).

2. Student evaluation

The evaluation criteria included new student admissions which showed continuous
assessment of learners during the study and a pre-graduation exam. The assessment criteria has
established to assess students in accordance with Program Learning Outcome (PLOs) and in the
AUN-QA Assessment Guidelines. There are 5 evaluation criteria as:

(1) Measuring the students’ abilities studying in the program and achievement to the
goals, objectives or the Course Learning Outcomes (CLOs). Results are summarized and
reported to assess the quality of students’ ongoing improved/developed.

(2) The assessment and relevants have been clarified in TQF 3 in each course to specify
the details which indicates the evaluate period, methods, elemental guidelines for
measurement and evaluation. The distribution of scores or weights in an evaluation
measurement must be clarified to learners as the criteria for measuring and assessing according
to the rubrics and the division of grades according to Course Learning Outcomes (CLOs) of each
course.

(3) Measuring method used to evaluate students will be primary for scoring according
to quality as rubrics. The division of grade scores in the assessment of student outcomes are
based on Course Learning Outcomes (CLOs) and validation. The method of evaluation will be
according to the expected learning outcomes of the specified courses. It is based on the criteria
of the grade level in each course.

(4) The assessment results of learmers are revised and evaluated to improve/develop
learners to be competent in accordance with Course Learning Outcomes (CLOs) of each course
and to achieve the objectives before graduation.

(5) Variety of channels and procedures are established for learners to be aware of and
able to exercise their right to complain in the assessment process according to the regulations

of the faculties and universities.
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3. Verification process for student achievement

3.1 Verification of student achievement

The department will set up a verification process for students as a part of Education

Assessment and Quality Assurance for Universities. The process of verification of student

achievements based on the program standard learning outcomes of each course will be

conducted as follows:

3.1.1
3.1.2

3.1.3
3.14

3.15

Students will evaluate teaching performance for each course,

Examinations will be reviewed according to the course learning outcomes for each
course as described in the course syllabus,

Distribution of grades will be analyzed,

Reports, assigned projects and other tasks will be compared with examination
performance and students’ grades.

Instructors responsible for the program evaluate the learning outcomes during the
year by analyzing the annual reports for each course on students’ knowledge from
the previous year to continue in the next following year, especially in their ability
to use and choose machine and analytical tools wisely for testing in polymer
science and engineering field as well as their self-confident to conduct research

independently year by year.

3.2 Verification of student achievement after graduation

The department will set up a verification process for student achievements after

graduation in order to improve the teaching process and overall administration of the program

as follows:
3.2.1
322

3.2.3

3.24

Survey of Ph.D. employment,

Survey of the employers’ satisfaction with Ph.D. performance at different intervals
of employment,

Survey of the academic institution’ opinions where the Ph.D. is working on his/her
post-doctoral program to evaluate satisfaction with knowledge, capabilities and
characteristics of Ph.D. graduates,

Survey of the Ph.D. graduates’ satisfaction who are employed in terms of
capabilities and knowledge received from the courses both in the field and related
to the field; this will provide the program with information on the relevancy of
these courses in the professions of Ph.D. graduates. The survey will also provide

the opportunity to receive feedback to revise the program,
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3.2.5 Evaluation of Ph.D. graduates’ and their employers’ satisfaction in order to revise
the program in the future,

3.2.6 Experts will evaluate the verification process for students’ achievement in order to

revise the program in the future.

4. Graduation requirements

Type 1

Pass the Qualifying Examination to be eligible to apply for a thesis proposal, and the
final oral examination by a committee appointed by Silpakorn University which must be
consisted of qualified examiners both inside and outside Silpakorn University and must be open
to public for interested parties to attend.

Thesis work or part of the thesis must be published or at least accepted for publication
in qualified national or international journal in accordance with the Higher Education
Commission’s Announcement entitled criteria for academic journal review for academic
publishing at least 2 articles.

Type 2

Study the specified course in the curriculum completely. They must have a minimum
grade point average of 3.00 from a 4-point system or equivalent. Pass the Qualifying
Examination to be eligible to apply for a thesis proposal and pass the final oral examination by
a committee appointed by Silpakorn University which must be consisted of qualified examiners
both inside and outside Silpakorn University and must be open to public for interested parties
to attend.

Thesis work or part of the thesis must be published or at least accepted for publication
in qualified national or international journal in accordance with the Higher Education
Commission’s Announcement entitled criteria for academic journal review for academic
publishing at least 1 article.

Others

Comply with the regulations of Silpakorn University on Graduate Studies 2018 (Appendix
A) and/or later be changed in accordance with the announcement of the Ministry of Education,

regarding the standard criteria for Graduate Programs 2015 and/or which might be changed later
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Section 6 Faculty development

1. Preparation of new faculty members

The Faculty will

1.1

organize an orientation to familiarize new faculty members with the University’s

policies, the faculty and the assigned courses in the program, and

1.2

allocate a seeding grant to new faculty members to encourage research and

research development in their fields.

2. Knowledge and skills development for faculty members

2.1

2.2

Teaching, assessment and evaluation skills development

The Faculty

2.1.1 evaluates faculty members’ performance

2.1.2 develops teaching skills based on learner-centered and updated evaluation
procedures.

2.1.3 supports faculty members’ acquisition of knowledge and consistently
provides information or experience in teaching methods and research
developments.

2.1.4 develops faculty members’ practical skills in using technology and innovative
education.

Academic and professional development

The Faculty

2.2.1 supports faculty members’ involvement in community service activities in
order to develop knowledge and morals.

2.2.2 supports faculty members’ acquisition of knowledge and consistently
provides experience to improve their teaching and research in their field,
supports their continuing higher education, training, academic visits and
membership in professional organizations, attendance in national and
international conferences, and sabbatical leave.

2.2.3 encourages faculty members in their academic performance and supports
them in achieving higher academic positions.

2.2.4 supports research which can provide new knowledge and develop teaching
methods in order to enable faculty members to be experts in their field.

2.2.5 allocates money for research grants.
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Section 7 Program quality assurance

1. Standardization

Program committee are responsible for controlling and supervising the standards to
be compliment to the Graduate Program Standards of 2015 and the National Qualifications
Framework for Higher Education 2009 by managing the curriculum as to the following criteria:

(1) there are not less than 3 program committee in charge of the program, and one
program committee is not responsible for more than one course and be in the program
throughout the course of study.

(2) all program committee are qualified as the curriculum standards and have at
least 3 academic works in the past 5 years in at least one of which must be research articles.

(3) all full-time program instructors are qualified according to the curriculum
standards and have at least 3 academic works in the past 5 years in at least one of which must
be research articles.

(4) all instructors are qualified according to course standards and have at least one
academic work in the past 5 years and the part-time instructors have not more than 50% of the
course.

(5) the thesis advisors are qualified, and the workload of the thesis advisor is in
accordance with the curriculum standards.

(6) all thesis examiners both a full-time instructor and a qualified person outside
the institute have qualifications and academic performance in accordance with the curriculum
standards.

(7) the publication of Ph.D. graduates are in accordance with the curriculum
standards

(8) the curriculum is revised at least every 5 years.

2. Graduates

Executive committee of the Department of Materials Science and Engineering and
Instructors responsible for the program monitors the education process to produce qualified
graduates, consistent with the desirable graduate according to the attibute framework of

Silpakorn University as follows:
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Attibute Indicator Methods or assessment of the
desirable graduate according
to the attibute framework of

Silpakorn University

Creative leader Graduates have the qualities | - Assessment on creative
of being a leader in creating aspects from assignments
benefits to society. - Assessment on impact factor

of published paper

Responsibility Graduates have self- - Assessment of progress
responsibility to society and dissertation report according to
environment gantt chart

- Assesment on laboratory
conducts and management on

and waste and hazardous

chemicals.
Expertise Graduates have knowledge in | - Assesment on in-class activities,
the field of study and can hand-in assignment and
apply knowledge for attending semiar or conference.

occupation and in daily life by | - Assesment on efficiency of
being aware of changes in budgets and time used in
society, economy, conducting dissertation.

environment and technology.

Art Appreciation Graduates have appreciation | - Assesment on the attending of
on the value of art and art and creativity exhibition or
creativity. museum as well as appreciation

in research related to art and

creativity.

Thainess 1. Graduates acknowledge the | - Assesment on the attending
value and preserve Thainess. | cultural activities by interview
2. Graduates understand and evaluation form.

cultural diversity and can
work and live with people of

different cultures while

maintaining Thainess
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Attibute

Indicator

Methods or assessment of the
desirable graduate according
to the attibute framework of

Silpakorn University

Integrity and Ethics

1. Graduates have honesty,
morality, and faith in
goodness.

2. Graduates have discipline
and respect the rules of
society and conduct in
accordance with professional
ethics and/or academic and

research ethics

- Assesment on references to
research sources or information
(images or animations) in

dissertation report.

Volunteer spirits and

public consciousness

Graduates have volunteer
and public spirit on caring
and aiming to participate for
benefit of society,

environment and public

property.

- Assesment on the attending
volunteer and public spirit
activities by interview and

evaluation form.

Essential skills for

future citizen

1. E1 Thinking skills

E1.1 Graduates can create
creative works.

E1.2 Graduates can think

critically.

E1.3 Graduates can solve

problems.

2. E2 Management and
Entrepreneurship Skills

E2.1 Graduates have
leadership qualities.

E2.2 Graduates can manage
themselves, individuals and

organizations.

- Assesment on the activities to
develop essential skills for

future citizen.
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Attibute

Indicator

Methods or assessment of the
desirable graduate according
to the attibute framework of

Silpakorn University

3. E3 Work skills

- Graduates are responsible.
They can work as a team to
solve problems and can
apply technology to work

- Graduates are proficient in
using professional
tools/equipment and can
help guide and train others to
be able to work and to use
professional tools/equipment.
- Graduates can apply skills
gained from studying
mathematical techniques and
statistics to work in
accordance with professional

standards.

4. E4 Learning Skills

- Graduates must be curious
by seeking additional
knowledge from various
sources.

- Graduates have a good
learning system and thinking
methods and can distinguish
and obtain the information
from self-learning

appropriately.
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Moreover, instructors responsible for the program monitors as program committee
are responsible for supervising and monitor the production of qualified graduates in accordance
with the National Higher Education Qualifications Framework, achievement of Program Learning
Outcomes (PLOs) and research publication criteria by the methods as follows:

(1) Annual survey of graduate users’ satisfaction will be conducted according to
the National Qualifications Framework for Higher Education by at least 5 aspects as 1) morality
and ethics, 2) knowledge, 3) intellectual skills, 4) interpersonal skills and responsibility, and 5)
numerical analytical thinking skills, communication and use of information technology.
Moreover, graduate users will evaluate the program based on Program Learning Outcomes
(PLOs) and provide feedback to the program committee to gather necessary information from
stakeholders, stakeholders’ needs, satisfaction of graduate users, thus, to improve Program
Learning Outcomes (PLOs) and further teaching and learning processes.

(2) Annual survey of the employed or self-employed status within 1 year after
graduation will be conducted to gather information in issue of work whether it is in the field of
study or not in the field of study and reasons for not working such as further education, military
service, or other reasons, etc. In addition, Ph.D. graduates are also asked to assess themselves
based on Program Learning Outcomes (PLOs). The course instructors will evaluate the
important information from stakeholders, stakeholders’ needs, alumni to improve Program
Learning Outcomes (PLOs) of teaching and learning activities, and further activities to promote
and develop student’s performance. Department of Materials Science and Engineering may
allocate part of research funding and support the funding proposal to any other granted

agency.

3. Students

Program committee are responsible for supervising the system and methods for
Ph.D. admission as well as academic advisors and research advisors for Ph.D. students to meet
student satisfaction and complaint handling as follows:

(1) Student admission process

The program has an admission system to select students who have completed

bachelor’s and/or master’s degrees that meet the qualifications by the program committee.
Admission to study in the program will be conducted by coordinating through the educational
administration system of the Graduate School of Silpakorn University in the procedure as

follows:
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(1.1) The examination date for each admission round is determined according
to the examination calendar, prior announced by the Graduate School.

(1.2) The Department will appoint examination committee as well as exam
subcommittee and interview subcommittee.

The selection criteria of the applicants are clearly and transparently set by the
program committee who have been approved by the department which considers the
selection criteria of the total score from

(1.1) written test score

(1.2) interview score

In which, the written test and interview will be held in English.

The applicants are eligible to study, must have all the qualifications as required
by the regulations of Silpakorn University on Graduate Studies, 2018 and/or later be changed
and according to the announcement of the Ministry of Education Subject: Graduate Program
Standard Criteria, 2015 Ph.D. students must have proficiency in reading, writing and speaking
English at a usable level, according to the announcement of Silpakorn University on English
language proficiency standards for those who are studying in the Ph.D. program Silpakorn
University and/or that will be changed later.

(2) Preparation before admission

The system of selecting students for Ph.D. program will be set clearly and
transparently according to selection criteria. Ph.D. candidates hold a bachelor’s degree in other
fields or equivalent to the field of Petrochemicals and Polymer materials or a master’s degree
in another field or equivalent to the field of Polymer Science and Engineering, may study
fundamental courses of the Bachelor of Engineering program in Petrochemical and Polymer
Materials or of the Master of Engineering program in Polymer Science and Engineering without
credit, according to the approval of the Department of Materials Science and Engineering.

In addition to the Graduate School, Faculty of Engineering and Industrial
Technology and the program also organized an orientation for Ph.D. students to know the
program committee, instructors and supporting staffs understand, the teaching and learning
guidelines at the graduate level, regulations in order to create familiarity between students,
instructors and supporting staffs to have a positive attitude towards the program.

(3) Academic advisor for graduate studies

Academic advisors will be responsible for academic counseling for Ph.D.

students in the program. Once Ph.D. students, enrolling in a course, an academic advisor will

appointed to all students. The program has assigned one instructor to be an academic advisor
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for newly admitted Ph.D. students in each academic year and taken turn annually. Academic
advisors will be responsible for giving advice in various issues until Ph.D. students graduate.

(4) Thesis advisor

Thesis advisor will give research advice to Ph.D. students in the program. Ph.D.
students are able to choose the thesis topic according to their interests in Polymer Science and
Engineering field and other related research topics. When students have completed the thesis
proposal examination, the program will nominate the Graduate School to appoint a thesis
advisor and co-advisor (if applicable) for Ph.D. students to provide advice and
recommendations on the research work during their study. At the end of the semester, the
program requires Ph.D. students to submit a thesis progress report, the thesis advisor will assess
the progress of the thesis work as well as give opinions on the student’s thesis work. Then the
thesis advisor reports the progress of the thesis as an IP or NP report to program committee and
the head of Department, and presented to the Graduate School. If there is a case of giving NP
to Ph.D. students, the thesis advisor must provide reasons to report such results in the thesis
research progress report.

(5) Ph.D. students are empowered to develop and enhance their 21° century
learning skills through a variety of curriculum and extra-curriculum activities, organized by the
department, the faculty, as well as internal and external departments of the university. The
expected learning outcomes of the activities must be consistent to Program Learning Outcomes
(PLOs).

(6) Annual report of resigned students will be recorded and used to analyze the
reasons or factors to prevent students from continuing their studies until the end of the course,
also to collect information and the average time for graduation of each student to analyze the
reasons or factors preventing students from completing their studies within the obligated
duration of the program to find solution for resignation.

(7) There are various channels for receiving complaints from Ph.D. students such as
a public hearing and installed box at the Department of Materials Science and Engineering,
phone, via Facebook, Email and Line groups of students etc. If there is a complaint, the
information will be forwarded to the head of the department and instructors, who are
responsible for the course, to find ways to manage complaints for students. Students can write
a request complaints related to doubts in the examination measurement and evaluation for
various grades in the course through the steps specified by the Faculty of Engineering and

Industrial Technology and Education Service.
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4. Instructors

Executive Committee of the Department of Materials Science and Engineering are
responsible for assigning an instructor or instructor tam for the course, recruiting new
instructors, planning for promotion and developing the instructors as the procedure follows:

(1) Both short-term and long-term workforce rates will be analyzed for planning
the replacement of retired instructors in order to have sufficient manpower to manage
education, research, and academic services.

(2) In recruiting and selecting new instructors of the Department of Materials
Science and Engineering, specific specification and the qualifications of applicants have been
defined to match the courses offered, and the applicants must have a doctorate degree in
accordance with the strategic policy of the Faculty of Engineering and Industrial Technology.
Therefore. New instructors with knowledge, abilities and expertise corresponding to the
workload will be assigned the course. There is the possibility that a new instructor who have
the qualifications may be appointed as a program committee in case of changing the program
committee in the future.

(3) In the case of changing new program committee, the chairman of program
committee or the other former program committee of the same course who has served
continuously, will be the narrator and convey the experience of working as program committee
in order the new program committee to know their roles and duties, and their work responsible
and cooperate in the course management so that it can be carried out continuously and
effectively.

(4) Instructors’ workloads are assigned where appropriate. The instructors do not
have too much workload in order to be able to perform teaching, research and academic
services effectively.

(5) There is a determination of the instructors’ competence in the course that are
consistent to the Program’s Expected Learning Outcomes (PLOs). The instructors should teach
and conduct the learning for the Ph.D. students to achieve the Program’s Expected Learning
Outcomes (PLOs). The instructor competency assessment is evaluated to promote and enhance
competency of the instructors in the course next year.

(6) Instructors are encouraged to do research by being allocated funds for both
internal and external research or jointly research with the private sector to produce research
outcome continuously and lead to higher academic positions.

(7) The part-time instructor teaching in the course must have a doctoral degree or

equivalent or a minimum of a Master’s degree or equivalent with the rank of Associate
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Professor and have specialization or direct experience in research and academic publication
that are not part of the degree-granting study which has been published in accordance with the
criteria for the position appointment of at least one academic publication in the past 5 years

with the number of teaching hours not exceeding 50 percent of the full course.

5. Curriculum, Instruction, Student Evaluation

As the philosophy of Silpakorn University is to provide education to learners to gain
academic achievement, using the outcome-based education. The graduates will have
leadership skill, combining science and art with creativity to create value for society. The
program committee are responsible for supervising the system and methods for curriculum
design and development, according to the the philosophy of Silpakorn University. The up-to-
date curriculum teaching activities student assessment and teaching assessment are follows:

(1) Design and develop curriculum in accordance with the guidelines of Outcome-
Based Education (OBE) using essential information from stakeholders (stakeholders’ needs)
including vision, mission and university identity to define Program Learning Outcomes (PLOs)
with clarity and can be assessed their learning levels according to Bloom’s Taxonomy.

(2) Ph.D. students are able to achieve Program Learning Outcomes (PLOs), both in
the cognitive domain and the affective domain, during studying in the program. The
expectations of each academic year according to the designed learning level of the program
will be evaluated using students’ competency.

(3) In order to design the courses in the curriculum with Course Learning Outcomes
(CLOs), they must use Program Learning Outcomes (PLOs) as a benchmark to design courses in
the curriculum that can drive Ph.D. students to achieve their learning outcomes. The Program
Learning Outcomes (PLOs) are used to plan the study for each academic year which are
arranged continuously according to learning level.

(4) An annual survey of necessary information from stakeholders. (stakeholders’
needs) in every academic year must be conducted to improve the determination of Program
Learning Outcomes (PLOs) for the next course improvement cycle so that the curriculum is up-
to-date and capable of producing Ph.D. graduates as needed by the stakeholders (Stakeholders’
needs).

(5) The philosophy of Silpakorn University is adopted as a guideline for teaching

methods and learning activities in the program as well as extra-curricular activities.
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(6) There are various methods of assessment of Ph.D. students to assess that the

students can achieve expected learning outcomes at both the course level (CLOs) and program
levels (PLOs) in each year. The assessment methods must be accurate, reliable and fair to all
students. Information and feedback from instructors are provided to students who need some
improvements, and support students to achieve the Course Learning Outcomes (CLOs) before

completing the course’s teaching and learning process.

6. Learning support

Executive Committee of the Department of Materials Science and Engineering and
program committee are responsible for directing and supervising the systems and methods for
acquiring learning support. Availability and improvement of learning support are based on the
evaluations as follows:

(1) Actions are taken to improve, supervise, and provide learning support as
qualification and quality of equipments, materials, classroom lectures, laboratory facilities and
buildings for students in each academic year. The necessary evaluation will include the
sufficiency, availability and modernity to ensure that these learning support can drive Ph.D.
students to achieve Course Learning Outcomes (CLOs) of each course, and the Program
Learning Outcomes (PLOs).

(2) In addition, learning supports such as equipments, materials, and buildings, and
other learning supports such as scholarships, administrative services and student support
service, etc., are also prepared for students.

(3) An annual satisfaction assessment of the students and student feedback on
learning support will be managed and prioritized as urgently to ensure that learning supports

will be sufficient, ready to use, and continually up-to-date.
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7. Key performance indicators
Key performance indicators for the program
Types of indicators: Process
Standard criteria: Level

Type 1.1 and 2.1 for students with a master’s degree

Key Performance Indicators 2023 | 2024 | 2025 | 2026 | 2027

(1) At least 80% of the Instructors who are X X X X X
responsible for the program, are involved in the
planning, follow-up and review of program

performance.

>
>
>
>
>

(2) Course descriptions (TQF 2 Form) are provided
according to the National Qualification Framework for

higher education or professional standards (if any)

>
>
><
><
>

(3) Course specifications (TQF 3 Form) for all courses
are provided before the semester begins, except for

courses that are studied across the institution.

>
>
><
>
>

(4) A course report (TQF 5 Form) for all courses is
completed within 45 days after the semester ends,
except for courses that are studied across the

institution.

>
><
><
>
>

(5) A program report (TQF 7 Form) is completed

within 60 days after the academic year ends.

>
>
><
>
>

(6) The students’ learning achievement according to
the learning outcomes specified in the TQF 3 for at
least 25% of the courses, offering in each academic
year is verified, except for courses that are studied

across the institution.

>
><
>
>

(7) The teaching and learning process, such as the
teaching strategies or the evaluation strategies are
developed/ improved according to the performance

evaluation report on the TQF 7 of the previous year.

>
>
>
>
>

(8) All new faculty members (if any) are given

orientation or advice on teaching and learning.
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Key Performance Indicators 2023 | 2024 | 2025 | 2026 | 2027
(9) All program committee must participate in X X X X X
academic and/or professional development programs
at least once a year.
(10) At least 50% of support staff (if any) participate X X X X X
in academic and/or professional development
programs each year.
(11) The average level of satisfaction of final year X X
students/new graduates about the quality of the
program is at least 3.5 out of 5.0.
(12) The average level of satisfaction of employers X
to new graduates is at least 3.5 out of 5.0.
Total number of key performance indicators for 9 10 11 12 12

each year

Evaluation criteria

The standardized program according to the National Qualification Framework for higher

education must pass the following evaluation criteria:

At least 80% of all the objectives of the total number of key performance indicators

(considering the number of total key performance indicators designated for each year) must be

achieved.

Academic | Standardized program according to the National Qualification Framework for
year higher education
2023 Achieving the objectives of 9 key performance indicators in total.
2024 Achieving the objectives of 10 key performance indicators in total.
2025 Achieving the objectives of 11 key performance indicators in total.
2026 Achieving the objectives of 12 key performance indicators in total.
2027 Achieving the objectives of 12 key performance indicators in total.
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Type 1.2 and 2.2 for students with a bachelor’s degree

TQF 2

Key Performance Indicators

2023

2024

2025

2026

2027

2028

(1) At least 80% of the Instructors who are
responsible for the program, are involved in the
planning, follow-up and review of program

performance.

X

(2) Course descriptions (TQF 2 Form) are provided
according to the National Qualification Framework for

higher education or professional standards (if any)

>

>

>

>

>

>

(3) Course specifications (TQF 3 Form) for all courses
are provided before the semester begins, except for

courses that are studied across the institution.

>

>

>

>

>

>

(4) A course report (TQF 5 Form) for all courses is
completed within 45 days after the semester ends,
except for courses that are studied across the

institution.

>

>

>

>

>

>

(5) A program report (TQF 7 Form) is completed

within 60 days after the academic year ends.

>

>

><

>

>

><

(6) The students’ learning achievement according to
the learning outcomes specified in the TQF 3 for at
least 25% of the courses, offering in each academic
year is verified, except for courses that are studied

across the institution.

>

>

><

>

>

>

(7) The teaching and learning process, such as the
teaching strategies or the evaluation strategies are
developed/ improved according to the performance

evaluation report on the TQF 7 of the previous year.

>

><

>

>

>

(8) All new faculty members (if any) are given

orientation or advice on teaching and learning.

>

>

><

>

>

><

(9) All program committee must participate in
academic and/or professional development programs

at least once a year.

>

>

>

>

>

>
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Key Performance Indicators 2023 | 2024 | 2025 | 2026 | 2027 | 2028

(10) At least 50% of support staff (if any) participate X X X X X X
in academic and/or professional development

programs each year.

(11) The average level of satisfaction of final year X X
students/new graduates about the quality of the

program is at least 3.5 out of 5.0.

(12) The average level of satisfaction of employers X
to new graduates is at least 3.5 out of 5.0.

Total number of key performance indicators for 9 10 10 10 11 12

each year

Evaluation criteria

The standardized program according to the National Qualification Framework for higher
education must pass the following evaluation criteria:

At least 80% of all the objectives of the total number of key performance indicators
(considering the number of total key performance indicators designated for each year) must be

achieved.

Academic | Standardized program according to the National Qualification Framework for

year higher education

2023 Achieving the objectives of 9 key performance indicators in total.

2024 Achieving the objectives of 10 key performance indicators in total.

2025 Achieving the objectives of 10 key performance indicators in total.

2026 Achieving the objectives of 10 key performance indicators in total.

2027 Achieving the objectives of 11 key performance indicators in total.

2028 Achieving the objectives of 12 key performance indicators in total.
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Section 8 Program evaluation and improvement

1. Evaluation of Teaching Effectiveness
1.1 Evaluation of Teaching Strategies
1.1.1 Assessment of quizzes, students’ behavior in class, debates and discussions
between teachers and students, answers of students to questions in class, midterm and final
examinations.
1.1.2 Teaching assessment for each course of students.
1.2 Evaluation of Faculty Members’ Skills in Using Teaching Strategies
1.2.1 Students assess teachers’ performances in all courses after the semester end
using the faculty assessment forms provided through the internet network.
1.2.2 Assessment results are delivered to teachers and the curriculum head for further
improvement.
1.2.3 The faculty collects assessment results showing a need for teaching skill
improvement and delivers these results to teachers and the curriculum committee who will
make improvements in planning and/or teaching strategies that are suitable for the courses and

the current situation.

2. Overall Program Evaluation

The faculty will organize curriculum assessment in order to improve the curriculum
every five years. This will manage the curriculum up-to-date and meet the minimum standards
provided by the Office of the Higher Education Commission. The faculty has appointed a
Curriculum Assessment Committee for the following purposes:

2.1.1 Plan systematically for curriculum assessment.

2.1.2 Survey information used in curriculum assessment from current students at all
levels, graduates, graduates’ employers, and other related groups, such as academic institutions

where graduates pursue higher education.

3. Evaluation of Program Performance

The internal evaluation of the quality of academic programs is held annually by using
the AUN-QA criteria and other criteria specified by the university. The qualifications of internal
evaluation committee are specified by the university.

AUl curriculums must be updated periodically and assessed for improvement at least by

the end of each curriculum period or every five years.
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4. Review of Program Evaluation and Improvement Plan
4.1 Course improvement

4.1.1 Teachers evaluate assessment results of students after the course finishes and
improve teaching strategies appropriately for the next semester/academic year.

4.1.2 In case that a problem is found in some courses, the course should be improved
immediately, in which it is just a minor curriculum modifications, and not affect to the
curriculum structure.

4.2 Curriculum improvement

Curriculum improvement will be performed every five years, including a major
modification which have an impact on the curriculum structure. The up-to-date curriculum will
be conformed to the needs of graduate employers. The steps are as follows:

4.2.1 Evaluation of the curriculum

4.2.2 Improvement of the curriculum

4.2.3 Making of the curriculum

4.2.4 Presentation of the curriculum to the university for consideration before propose
it to the university council and the Higher Education Commission

4.2.5 Management of the curriculum



(A)

(B)

©

(D)

(E)
(F)
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Appendix

Silpakorn University’s regulation on graduate study, 2018 and the announcement of
Silpakorn University on English comphrensive standards for Ph.D. candiates of Silpakorn
University and the announcement of Silpakorn University on Standards And English
Proficiency Test for The Completion of Graduate Students

Curriculum vitae of instructors responsible for the program/instructors and special
instructors of the program

Assessment report of Doctor of Philosophy Program in Polymer Science and Engineering
(International Program/Revised Program 2018)

Directives on appointment of sub-committees for considering the Doctor of Philosophy
Program in Polymer Science and Engineering (International Program/Revised Program 2023)
Table of comparison between former and revised program

The Relation between Program Learning Outcomes (PLOs) and Course Learning Outcomes

(CLOs)
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Appendix A

Silpakorn University’s regulation on graduate study, 2018 and
the announcement of Silpakorn University on English comphrensive
standards for Ph.D. candiates of Silpakorn University and the
announcement of Silpakorn University on Standards and English

Proficiency Test for The Completion of Graduate Students

TQF 2
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Appendix B

Curriculum vitae of instructors responsible for the program/instructors

and special instructors of the program
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Appendix C

Assessment report of Doctor of Philosophy Program in Polymer Science and Engineering

(International Program/Revised Program 2018)
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Appendix D

Directives on appointment of sub-committees for considering the
Doctor of Philosophy Program in Polymer Science and Engineering

(International Program/Revised Program 2023)
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Appendix E

Table of comparison between former and revised program
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Appendix F

The Relation between Program Learning Outcomes (PLOs) and

Course Learning Outcomes (CLOs)
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The Relation between Program Learning Outcomes (PLOs) and
Course Learning Outcomes (CLOs)
PLOs Subject responsible for each PLO and CLOs Reamrk

PLO1 Explain the th

eoretical knowledge, principles and in-depth concepts which is basic in Polymer Science and Engineering field.

1) 622511
CLO1
CLO2

2) 622512
CLO1

3) 622513
CLO1
CLO2

4) 622521
CLO1

5) 622522
CLO1

Advanced Polymer Synthesis 3(3-0-6)
explain fundamentals of different polymer synthesis reactions and systems.

explain and write different types of polymer synthesis reactions.

Polymer Physics 3(3-0-6)

explain theoretical knowledge of important polymer physics.

Advanced Polymer Characterization 3(3-0-6)

describe the relationship between morphology, processing, and properties of the polymers.

explain principles and techniques to determine the molecular weight of polymers, and explain principles of
polymer characterization using thermal techniques, microscopic techniques, spectroscopy techniques, and X-ray

diffraction techniques.

Applied Mathematical Methods for Polymer Engineering 3(3-0-6)
explain mathematical principles used to analyze engineering problems related to the study of polymers, including

analytical methods and mathematical models used in polymer extrusion and injection molding process.

Advanced Rheology and Polymer Processing 3(3-0-6)
Explain how to choose rheological models for questions or case studies, and understand theories of extrusion,

injection molding, blown film extrusion, and calendering.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

6) 622591
CLO1

7 622711
CLO1

CLO2
CLO3

8) 622712
CLO1
CLO2

9) 622713
CLO1

10) 622 714
CLO1

Research Methodology 2(2-0-4)

explain research concepts and procedures for conducting research systematically related to polymer science and

engineering.

Special Topics in Polymer Science 3(3-0-6)

explain theories, principles and concepts related to synthesis and identity of new polymers, which are presented
in research articles and are used in commercial plastics industries, with the insight and profound knowledge.
describe the identity and synthesis of liquid crystalline polymers.

describe functionalized modification of polymers, preparation of oligomers and use of olisomers in the

improvement of composites or polymer blends.

Polymeric Composites 3(3-0-6)
describe composite material, functions of each phase in composite materials.

describe key compositions and factors that affect properties, morphology and usability.

Polymeric Nanocomposites 3(3-0-6)

describe preparation of resulting structure and properties of nanoscale polymeric composites.

Polymeric Material Systems Selection 3(3-0-6)
explain theories, principles and concepts related to the selection of polymer material systems appearing in the

current research articles with the insight and profound knowledge.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

11)

12)

13)

14)

15)

622 715
CLO1
CLO2
CLO3

622 721
CLO1

622 122
CLO1

622 723
CLO1
CLO2
CLO3

622 725
CLO1

Conductive Electroactive Polymers 3(3-0-6)
explain relationship between structure or functional group and electrical properties of polymers.
describe method and reaction for synthesis of electrically responsive polymers.

explain principles and measurements of electrical properties by various techniques.

Special Topics in Polymer Engineering 3(3-0-6)
explain theories, principles and concepts related to new plastic processing appearing in the research articles and

commercial applications in the plastics industry with the insight and profound knowledge.

Polymer Process Machinery Technology 3(2-2-5)
explain theories, principles and concepts related to selection of new polymer processing machineries appearing in

the world exhibition with the insight and profound knowledge.

Mold Design 3(2-2-5)
explain principles and selection of suitable materials for molds making and mold making process.
explain mold repair process.

explain hot runner molds and special tools.

Additive Manufacturing 3(2-2-5)
explain theories, principles and concepts related to the creation of three-dimensional solid parts with the insight

and profound knowledge.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

16)

17)

18)

19)

20)

21)

22)

622 731
CLO1
CLO2
CLO3

CLO4

622 741
CLO1

622 781
CLO1

622 782
CLO1

622 791

CLO1

622 792

CLO1

622 793
CLO1

Special Topics in Polymer Properties 3(3-0-6)

describe techniques for testing properties of polymers both in research articles and the industries.

explain principles and testing of the dynamic mechanical properties and rheological properties of polymers.
describe experiment, quasi-experiment and theories of refractive index, density, transition temperature,
compatibility and mechanical properties.

explain relationship between mechanical, physical properties and molecular structure.

Smart Polymers 3(3-0-6)

explain theoretical knowledge of smart polymers.

Selected Topics in Advanced Polymer Science and Engineering | 3(3-0-6)

explain theories on selected topics in advanced polymer science and engineering.

Selected Topics in Advanced Polymer Science and Engineering Il 3(3-0-6)

explain theories on selected topics in advanced polymer science and engineering.

Seminar in Polymer Science and Engineering Il 1(0-2-1)
explain principles and concepts with the insight and profound knowledge in a comprehensive reading of research

articles in polymer science and engineering.

Research Skills 1(0-2-1)

explain concepts of research skills used in research processes related to polymer science and engineering.

Thesis equivalent to 48 credits

explain theories and principles of various instrument usability in research proficiently and well management.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

23) 622 794

CLO1

24) 622795

CLO1

25) 622796

CLO1

Thesis equivalent to 72 credits

explain theories and principles of various instrument usability in research proficiently and well management.

Thesis equivalent to 36 credits

explain theories and principles of various instrument usability in research proficiently and well management.

Thesis equivalent to 48 credits

explain theories and principles of various instrument usability in research proficiently and well management.

PLO2 Apply research results and theories to design research methodology to solve problems in Polymer Science and Engineering field.

1)

2)

3)

4)

5)

622 591
CLO2

622 711
CLO4

622 712
CLO3
CLO4

622 713
CLO2

622 723
CLO4

Research Methodology 2(2-0-4)

Apply polymer engineering and science tools to develop research skills.

Special Topics in Polymer Science 3(3-0-6)

choose a new polymer characterization method.

Polymeric Composites 3(3-0-6)
choose a composite molding method that is suitable for the composite material to be prepared.

recommend the composite polymer materials recycle.

Polymeric Nanocomposites 3(3-0-6)

design experiments to produce nanoscale-polymeric composites with desired properties.

Mold Design 3(2-2-5)

use computer-aided engineering and designed for mold design and fabrication.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

6)

7)

8)

622 724
CLO1

622 791

CLO2

622 792
CLO2

Plastic Production Design 3(2-2-5)

use computer aided engineering and designed in product design and product functional analysis.

Seminar in Polymer Science and Engineering Il 1(0-2-1)
apply research results and theories for analysis of research methodological design when collating information

from interesting and up-to-date publications on various topics in polymer science and engineering.

Research Skills 1(0-2-1)
develop skills in using scientific instrument in polymer science, and training skills in the use of polymer

engineering machinery.

PLO3 Distinguish prior knowledge to provide a conclusion that expands the existing knowledge which is relevant significantly to Polymer Science and Engineering field.

1)

2)

3)

622 711
CLO5

622 714

CLO2

622 715
CLO4

Special Topics in Polymer Science 3(3-0-6)
search and evaluate for new and up-to-date knowledge on special topics in polymer science from databases,

academic articles and case studies using information technology.

Polymeric Material Systems Selection 3(3-0-6)

distinguish the prior knowledge reach to conclusions that expand the existing body of knowledge involving the
separation of possibly usable polymers, polymer behavior data collection, polymer selection as a result of
prioritizing application requirements, comparison and contrast of possibly usable polymers, analysis of fabrication,

and finishing requirements.

Conductive Electroactive Polymers 3(3-0-6)

analyze current researches or case studies related to electrically responsive polymers.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

4)

5)

6)

622 721
CLO2

622 122
CLO2

622 123
CLOS

622 724
CLO2

CLO3

622 725
CLO2

Special Topics in Polymer Engineering 3(3-0-6)

distinguish the prior knowledge reach to conclusions that expand the existing body of knowledge involving various
types of plastic injection technology, multi-material injection molding technology, multi-layer material technology,
advanced blow molding, theory and design of polymer processing machinery, hydraulic and electrical control

circuits, machine logic, drives, pumps and motors, and barrel and screw combinations.

Polymer Process Machinery Technology 3(2-2-5)
differentiate the prior knowledge reach to conclusions that expand the existing body of knowledge involving
reviews the key characteristics of the new machine in the polymer processing produced by leading companies in

the plastics industry in the past 5 years. Compare the advantages, improvement and limitations of new machines.

Mold Design 3(2-2-5)

apply quick tooling to create molds.

Plastic Production Design 3(2-2-5)
bring a new product made of polymers and select the appropriate type of material to apply in the product
design.

consider the polymer processing that affects the design of plastic products.

Additive Manufacturing 3(2-2-5)

distinguish the prior knowledge reach to conclusions that expand the existing body of knowledge involving
advanced laminated object manufacturing, advanced stereolithography, advanced selective laser sintering,
advanced fused deposition modeling, computer-aided manufacturing, segmented and layered graphical data

generating, plastic prototype manufacturing, and criteria analysis of plastic prototypes.
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PLOs Subject responsible for each PLO and CLOs Reamrk
9) 622 731 Special Topics in Polymer Properties 3(3-0-6)
CLO5 search for new and up-to-date knowledge about polymer properties from databases and academic articles using
information technology.
10) 622 741 Smart Polymers 3(3-0-6)
CLO2 search for new and up-to-date knowledge about polymer properties from databases and academic articles using
information technology.
11) 622 791 Seminar in Polymer Science and Engineering Il 1(0-2-1)
CLO3

distinguish the prior knowledge reach to conclusions that expand the existing body of knowledge relevant to

polymer science and engineering by conducting seminars on relevant topics and submitting complete reports.

PLO4 Assess theoretical and practical problems related to Polymer Science and Engineering field.

1) 622 511 Advanced Polymer Synthesis 3(3-0-6)
CLO3 use information technology in researching knowledge and searching for academic articles related to the course
content.
CLO4 analyze research or case studies related to polymer synthesis reactions and systems.
2) 622 512 Polymer Physics 3(3-0-6)
CLO2

search researches of polymer physics from academic databases through information technology, and explain the

summary of the research.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

3) 622513
CLO3

CLO4
CLO5

4) 622521
CLO2
CLO3

CLO4

5) 622522

CLO2
CLO3

6) 622591

CLO3

CLO4
CLO5

Advanced Polymer Characterization 3(3-0-6)

research academic articles or case studies related to polymer characterization using the existing information
technology.

interpret data obtained from polymer characterization.

analyze academic articles or case studies related to polymer characterization.

Applied Mathematical Methods for Polymer Engineering 3(3-0-6)

research case studies applying mathematics to polymer processing using the existing information technology.
analyze engineering problems related to the study of polymers, and find a mathematical model used in the
polymer processing by extrusion and injection molding.

analyze a mathematical method to study fluid mechanics related to rheology, mass & energy transfer equations

related to the polymer processing.

Advanced Rheology and Polymer Processing 3(3-0-6)
apply information technology to research articles.
interpret experimental results using rheological instrument, and analyze problems in extrusion, injection molding,

blown film extrusion, and calendering.

Research Methodology 2(2-0-4)

use information technology to store information, analyze date quantitatively and qualitatively, prepare a research
project proposal, and publish research related to polymer science and engineering.

analyze procedures for solving polymer in polymer science and engineering.

evaluate the implementation of the research procedures.systematically
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

8)

9)

10)

11)

12)

13)

622 592
CLO1

CLO2

622 741
CLO3

622 781
CLO2

622 782
CLO2

622 792

CLO3

622 793
CLO2

622 794
CLO2

Seminar in Polymer Science and Engineering | 1(0-2-1)
use information technology in searching for research articles related to polymer science and engineering from
information systems, and understand the important concepts of the article.

analyze research content on selected research articles using knowledge in polymer science and engineering.

Smart Polymers 3(3-0-6)

analyze problems related to smart polymers.

Selected Topics in Advanced Polymer Science and Engineering | 3(3-0-6)

analyze problems related to selected topics in advanced polymer science and engineering.

Selected Topics in Advanced Polymer Science and Engineering Il 3(3-0-6)

analyze problems related to selected topics in advanced polymer science and engineering.

Research Skills 1(0-2-1)
develop skills in problem solving in polymer science and engineering by practicing experience from innovative

experiments in polymer science and engineering.

Thesis equivalent to 48 credits
analyze data from the body of knowledge in polymer science and engineering, and answer inquiries of his/her

research.

Thesis equivalent to 72 credits
analyze data from the body of knowledge in polymer science and engineering, and answer inquiries of his/her

research.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

14) 622 795

CLO2

15) 622 796

CLO2

Thesis equivalent to 36 credits

analyze data from the body of knowledge in polymer science and engineering, and answer inquiries of his/her

research.

Thesis equivalent to 48 credits
analyze data from the body of knowledge in polymer science and engineering, and answer inquiries of his/her

research.

PLO5 Develop knowledge and innovation in Polymer Science and Engineering field by creative thinking.

1)

622 591
CLO6
CLOT

622 713

CLO3

622 723
CLO6

622 724
CLO4

622 725
CLO3

Research Methodology 2(2-0-4)
develop experiment design related to polymer science and engineering.
prepare a research project proposal and design the research that is consistent to the development of skills in

using research instrument related to polymer science and engineering.

Polymeric Nanocomposites 3(3-0-6)

design innovative concepts of polymeric nanocomposite for practical applications.

Mold Design 3(2-2-5)

design, present and discuss the reports about mold design and mold making, and the mold design case studies.

Plastic Production Design 3(2-2-5)

design, present and discuss reports about plastic product design, the plastic product design case studies.

Additive Manufacturing 3(2-2-5)

go through procedures to design and produce a plastic prototype creatively by additive manufacturing.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

6) 622792
CLO4
7) 622793
CLO3
8) 622794

CLO3

9) 622795
CLO3

10) 622 796
CLO3

Research Skills 1(0-2-1)

determine creatively on practicing experience from innovative experiment in polymer science and engineering.

Thesis equivalent to 48 credits
review the research articles or academic articles from various databases in the information system, and elevate

research creatively.

Thesis equivalent to 72 credits
review the research articles or academic articles from various databases in the information system, and elevate

the research creatively.

Thesis equivalent to 36 credits
review the research articles or academic articles from various databases in the information system, and elevate

the research creatively.

Thesis equivalent to 48 credits
review the research articles or academic articles from various databases in the information system, and elevate

the research creatively.

PLO6 Demonstrate based on the researcher’s ethics.

1) 622513
CLO6
2) 622522
CLO4

Advanced Polymer Characterization 3(3-0-6)

choose the methods with complied with the academic ethics and good morality for living in society.

Advanced Rheology and Polymer Processing 3(3-0-6)

demonstrate a researcher’s ethics in finding research articles.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

a)

5)

6)

622 591
CLO8

622 592

CLO3

622 715

CLOS

622 781

CLO3

622 782
CLO3

622 792
CLO5

622 793
CLO4

Research Methodology 2(2-0-4)

demonstrate a researcher’s ethics from the knowledge studied and understood.

Seminar in Polymer Science and Engineering | 1(0-2-1)
nurture research ethics and morality in citing reference sources of research material for class presentations (i

neledundn)

Conductive Electroactive Polymers 3(3-0-6)

cite reference sources or other people’s research that are used as information for presentations and reports.

Selected Topics in Advanced Polymer Science and Engineering | 3(3-0-6)
use information technology to retrieve up-to-date academic articles and case studies on the selected topics in

advanced polymer science and engineering from various databases.

Selected Topics in Advanced Polymer Science and Engineering Il 3(3-0-6)
use information technology to retrieve up-to-date academic articles and case studies on the selected topics in

advanced polymer science and engineering from various databases.

Research Skills 1(0-2-1)
demonstrate the researcher’s ethics understandably from the knowledge studied from the plastic testing

standards.

Thesis equivalent to 48 credits

demonstrate academic and professional ethics of researchers in developing and citations of research.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

10) 622 794 Thesis equivalent to 72 credits

CLO4 demonstrate academic and professional ethics of researchers in developing and citations of research.

11) 622 795 Thesis equivalent to 36 credits

CLO4 demonstrate academic and professional ethics of researchers in developing and citations of research.

12) 622 796 Thesis equivalent to 48 credits

CLO4 demonstrate academic and professional ethics of researchers in developing and citations of research.

PLO7 Create effective

interactions with others by presenting the knowledge gained from studying in the courses through various academic media.

1) 622 521 Applied Mathematical Methods for Polymer Engineering 3(3-0-6)

CLO5 present and discuss academic articles and research case studies that can be applied in mathematics to the

polymer processing.

2) 622 522 Advanced Rheology and Polymer Processing 3(3-0-6)

CLO5 present clearly and accurately ideas related to the research.

3) 622591 Research Methodology 2(2-0-4)

CLO9 present and describe clearly and accurately about classroom activities related to polymer science and

engineering.

4) 622 592 Seminar in Polymer Science and Engineering | 1(0-2-1)

CLO4 practice oral presentation skills in class using English.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

5) 622722
CLO3
6) 622741
CLO4
7) 622781
CLO4
8) 622782
CLO4
9) 622791
CLO4
CLO5
10) 622 793
CLO5
11) 622 794

CLO5

Polymer Process Machinery Technology 3(2-2-5)
apply knowledge obtained from the courseworks to develop academic media in various formats appropriately as

assigned.

Smart Polymers 3(3-0-6)

collaborate responsibly with others, and demonstrate leadership.

Selected Topics in Advanced Polymer Science and Engineering | 3(3-0-6)

collaborate responsibly with others, and demonstrate leadership.

Selected Topics in Advanced Polymer Science and Engineering Il 3(3-0-6)

collaborate responsibly with others, and demonstrate leadership.

Seminar in Polymer Science and Engineering Il 1(0-2-1)
create effective interactions with others by exhibiting the body of knowledge obtained from the study to present
articles, and conduct seminars on related topics.

Attend the seminar as scheduled.

Thesis equivalent to 48 credits

write a thesis book and manuscript of research work, and present clearly and accurately the research results.

Thesis equivalent to 72 credits

write a thesis book and manuscript of research work, and present clearly and accurately the research results.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

12) 622 795 Thesis equivalent to 36 credits

CLO5 write a thesis book and manuscript of research work, and present clearly and accurately the research results.

13) 622 796 Thesis equivalent to 48 credits

CLOS5 write a thesis book and manuscript of research work, and present clearly and accurately the research results.

PLO8 Demonstrate leadership skills appropriately according to the occasion and demonstrated situation in the courses.

1)

2)

3)

a4)

5)

622 513 Advanced Polymer Characterization 3(3-0-6)

CLOT work together as a group being responsible for the assigned tasks successfully.

622 591

Research Methodology 2(2-0-4)

CLO10 collaborate responsibly with others, and demonstrate leadership in group activities.

622 592
CLO5

622 714
CLO3

622 721
CLO3

Seminar in Polymer Science and Engineering | 1(0-2-1)

gain new perspectives on research in related fields by attending research paper presentations by undergraduate

students.

Polymeric Material Systems Selection 3(3-0-6)
demonstrate leadership skills appropriately to the occasion and situation in group activities related to the

selection of polymer material systems appearing in the current research article.

Special Topics in Polymer Engineering 3(3-0-6)
demonstrate leadership skills appropriately to the occasion and situation in group activities related to the new

plastic molding process appearing in research articles and are being used commercially in the plastics industry.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

6) 622791
CLOG

7) 622792
CLO6

8) 622793
CLO6
CLO7
CLO8

9) 622794
CLO6
cLov
CLO8

10) 622 795
CLO6
CLO7
CLO8

Seminar in Polymer Science and Engineering Il 1(0-2-1)
demonstrate leadership skills appropriately to the occasion and situation by exhibiting the body of knowledge

obtained from the study to present articles and conduct seminars on related topics.

Research Skills 1(0-2-1)
collaborate responsibly with others, and demonstrate leadership in developing research skills in polymer science

and engineering.

Thesis equivalent to 48 credits

assess methodology procedures on the thesis topic of interest.

demonstrate leadership in decision-making.

demonstrate the appropriate leadership skills and work responsibly with others in conducting research both inside

and outside the department.

Thesis equivalent to 72 credits

assess methodology procedures on the thesis topic of interest.

demonstrate leadership in decision-making.

demonstrate the appropriate leadership skills and work responsibly with others in conducting research both inside

and outside the department.

Thesis equivalent to 36 credits

assess methodology procedures on the thesis topic of interest.

demonstrate leadership in decision-making.

demonstrate the appropriate leadership skills and work responsibly with others in conducting research both inside

and outside the department.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

11) 622 796 Thesis equivalent to 48 credits
CLO6 assess methodology procedures on the thesis topic of interest.
CLO7 demonstrate leadership in decision-making.

CLO8 demonstrate the appropriate leadership skills and work responsibly with others in conducting research both inside

and outside the department.

PLO9 Choose methods to evaluate and decide value of arts and culture as well as natural resources to society participatively.

1) 622 591 Research Methodology 2(2-0-4)

CLO11 choose methods to evaluate relationships to assess the values of art, culture and natural resources through

classroom and group activities

2) 622 725 Additive Manufacturing 3(2-2-5)
CLO4 choose methods to evaluate awareness and decide the values of art, culture and natural resources through

designing and creating plastic prototypes with additive manufacturing.

3) 622 792 Research Skills 1(0-2-1)

CLOT respond to the values of art, culture and natural resources through classroom activities related to the

development of skills in research in polymer science and engineering.

4) 622 793 Thesis equivalent to 48 credits

CLO9 conduct research in a responsible use of natural resources.

5) 622 794 Thesis equivalent to 72 credits

CLO9 conduct research in a responsible use of natural resources.
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PLOs

Subject responsible for each PLO and CLOs

Reamrk

6) 622795 Thesis equivalent to 36 credits

CLO9 conduct research in a responsible use of natural resources.

7) 622796 Thesis equivalent to 48 credits

CLO9 conduct research in a responsible use of natural resources.

Remark : CLOs modification is subject to approval of the program committee and must be recorded in the form of meeting minutes.

In case of more than one revision, it requires approval of the academic committee, in which justification on problems and obstacles

must be provided




