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Program description
Doctor of Philosophy Program
in Polymer Science and Engineering

(International Program/Revised Program 2018)

Institution Silpakorn University
Campus/Faculty/Department Sanamchandra Palace campus, Gruduate school, 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 nanansuTvanuUadin 8113 IngInsuagIfingsy
Wodes (MANgNITUIWIYIR)
English Doctor of Philosophy Program in Polymer Science and

Engineering (International Program)

2. Title of degree

Full title in Thai Uy e dndin (Gneinsuasiaminssunadwes)
Full title in English Doctor of Philosophy (Polymer Science and Engineering)
Abbreviated title in Thai U1.9. AneimsuazienIsunediues)

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) 48 credits
Type 1.2 (students with a bachelor’s degree) 72 credits
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Type 2.1 (students with a master’s degree)  at least 48 credits
Type 2.2 (students with a bachelor’s degree) at least 75 credits

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 (one major)

6. Program status and approval/endorsement
Revised program 2018 Implementation in the first semester, academic year 2018.
This program was endorsed by the university academic council in its meeting 15/2017
on 12 December 2017.
This program was approved by the university council in its meeting 3/2018 on 14 March

2018.

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

Academic year 2020

8. Professions/careers after graduation
8.1 Instructors in public and private universities
8.2 Researchers/academic staff in educational institutions or national research institutes
8.3 Researchers/product developers in polymeric materials or advisors in the private sector
8.4 Engineers in the private sector

8.5 Business owners
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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 3-3002-00201-69-9
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 3-7105-01123-94-4
Position: Assistant Professor
Qualifications:  Ph.D. (Polymer Science), 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 3-1014-00676-19-7
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, Nakhon Pathom
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11. External context or developments affecting program planning
11.1 Economic context or developments

The implementation of the 12" National Economic and Social Development Plan (B.E.
2560-2564) on 29 December 2016, was worked out in accordance with the 2 0 -year national
strategic plan (B.E. 256 0-2579). This strategic plan is a broad framework for national
development and achievement towards Sustainable Development Goals (SDGs) as well as a
basis for other national reform plans. Due to the rapid changes in wordwide situations and
closer international cooperation, the 12™ National Economic and Social Development Plan will
continue the work begun under the 9"-11™ plans towards stability, prosperity, and sustainability
with appropriate risk management in accordance with His Majesty the King’ s Sufficiency
Economy Philosophy, to bring about national development for the better future of balance and
sustainability.

New markets with high potential in Brazil, Russia, India, China and South Africa will
take a significant role in changing economic ecosystem. South-east Asia will be a new center of
economic power due to higher investment in the manufacturing sector, especially electronics,
automotive and parts as well as a major factor in the manufacturing supply chain or the
factories of Asia. World export potential will encourage the great powers to join in and expand
the regional economic role created by the new economic forum wordwide. The new service
trade and modes of supply will lead to free trade and higher competitiveness. Moreover, an
increase in the middle income population will enhance world purchasing power, which will lead
to opportuinities to increase business, investment, services as well as capital and labor
movement. However free trade will also create other forms of non-tariff barriers including
regulatory legislation, goods and services standardization, environmental standardrdization and
human rights. Thus, Thailand must have economic and social development in the fundamentals
of science, technology and innovation to strengthen the current potential of its industies by
promoting new industries by innovation, technology and creativity of environmentally friendly
manufacturing. The first S-curve industries are 1) automotive and parts industires which will
develop future automobiles such as electrical automotives, 2) electrical and electronic
industires which will develop smart electronics, 3) chemical industires which will develop
biochemical and bioplastics, 4) agriculture and food industries which will develop health foods,

creative cusines, speciality foods such as halal foods, and bio-industies, 5) rubber and plastic
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industries which will develop rubber tires and bioplastic products, 6) human development
industries such as creative industries.

Thus, support for research and development as well as technological modifications
and combinations are significant elements in the strategy to encourage traditional manufacturing
and services to become smart ones by using advanced technology and combined technologies.
Thus, the development of polymeric materials from natural resources as subsititutes for

petroleum and natural gas will be a significant issue for modern society.

11.2 Social and cultural context or developments

The focus of the strategy of the 12" National Economic and Social Development Plan
is to use innovativtion and to apply developments to encourage comprehensive development
to enhance the country’s potentiality in all aspects. The stratergy will emphasize creativity and
innovation in developments in the development of new high value-added manufacturing,
products and services using recent developments in technology and business models, as well
as social and educational developments in Thailand in the fields of science, technology and
innovation.

Thailand must rapidly develop infra-support for all aspects of the stretergy such as higher
investment in research and development, the development of science, technology and
innovation with development of its potential in human capital by improving the labor skills and
current and future workers in the first S-curve and new S-curve industries and changes in
technology. Moreover, overall human development at all ages in order to produce a population
who can manage among the changing surroundings by leading a good life-style, especially by
enhancing human capital by raising the quality of education, learning, skills development and
public health services in urban areas as well as supporting the role of society in developing a
population exhibiting good deeds, discipline, values and social responsibility. The development

of the country will improve urban and economic zone development, involving green growth.
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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

In order to match the objectives of the National Economic and Social Development
Plan, Vol. 12, manpower in science and technology should be prepared for the future science
and technology sectors that will change the world. Four areas of fundamental technology
(biological technology, nanotechnology, material/ energy/ environment technology, and
information/ communication/digital technology) will affect the development of the twelve new
technologies. These have both economic and social impacts on the country, since they will
generate new industrial and service fields that combine new technologies to meet the needs of
the production sector, the service sector, as well as changing consumer behavior. The twelve
new segments are (1) Mobile Internet, (2) Artificial Intelligence, (3) Internet of Things, (4) Cloud
Technology, (5) Advanced Robotics, (6) Autonomous and Near-Autonomous Vehicles, (7) Next-
Generation Genomics, (8) Energy Storage, (9) 3-D Printing, (10) Advanced Material Technology,
(11) Advanced Qil and Gas Drilling Technology, and (12) Renewable Energy Technology.

Therefore, the leap in research and development for science and technology is an
important key for the development of economics, society, the environment, and will produce
changes in the way of life for everyone, no matter what gender of ages in the future. Producing
new technology and innovations will have a disruptive effect on economics, society, and the
way of life for all humanity. The Philosophy Degree Curriculum in Polymer Science and
Engineering (International program) has thus been developed to produce personnel who have
high level of academic knowledge in polymer science and engineering. It emphasizes research
methodology in order to seek new knowledge freely and to practice research skills by
experiencing thesis work in polymer science and engineering. These actions will have a part in
developing the country’ s industries and in promoting the creation of new and more varied
products in the petrochemical and polymeric material industries. The curriculum will aim to
produce researchers who have the potential to seek new knowledge and to develop products
inside the country using petrochemical and polymeric materials which have a higher value of
raw materials.

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

Program) aims to produce graduates with advanced knowledge in polymer science and
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engineering in order to develop a variety of new products for petrochemical and polymeric
material industries and develop higher value added petrochemical products from raw materials
within Thailand. The program focuses on encouraging students to conduct the research process
independently and to practice research skills by writing a thesis on a topic related to polymer
science and engineering in order to be part of the industrial development of Thailand. The
program also focuses on encouraging students to research and communicate in a foreign
language and to have professional ethics and good norms for living in society in order to prepare
them for globalization and cultural transfer. The program will focus on environmental
conservation and new ecofriendly polymeric materials and processes that are based on scientific
and technological knowledge and which will encourage green industries on the path towards
sustainable development and well-balanced society. Research and development on bioplastic
and bioplastic applications for sustainability, including technology development and innovation
in manufacturing in petrochemical and polymeric material industries, 3-D printing, energy from
renewable sources, including bio-energy and biomass such as gasohol, biodiesel, and energy

from recycled waste.

12.2 Relation to the mission of the institute

The Department of Materials Science and Engineering, Silpakorn University, was the
first in Thailand to offer a Bachelor of Engineering program in Petrochemicals and Polymeric
Materials in 1992. The graduates have gained a strong background in polymer research and
education with fundamental knowledge in multidisciplinary fields in chemistry, physics,
engineering, and industrial management. Currently, there are 9 Ph.D. graduates who have been
offered positions in emerging careers in petrochemical and polymeric materials, including
polymer science, polymer processing, research and development and quality control in leading
companies in Thailand as well as in government laboratories and academic institutions. In order
to implement the government policy on human development by increasing the number of Ph.D.
graduates educated in Thailand and the policy on knowledge development to substitute for
imported technology through the production of local machinery and technology as well as to
utilize local raw materials and to develop processes leading to higher efficiency, the Department
of Materials Science and Engineering emphasizes involvement in academics and advanced

research to develop versatile and well-educated Ph.D. graduates for the academic and industrial
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demands of Thailand. Faculty members in the department have cooperated on research with
colleagues from other universities in Thailand such as Chulalongkorn University, Kasetsart
University, and King Mongkut’ s Institute of Technology North Bangkok, and international
universities in Denmark, Japan, Singapore, Germany, and Italy.

The aims of Doctor of Philosophy Program in Polymer Science and Engineering
(International Program) are in accordance with the vision of Silpakorn University (“Silpakorn is
the leading creativity university”); the focus is on human development in Science and
Technology and producing quality researchers in a quantity sufficient to serve the needs of the
public. The program focuses on the integration between acquiring knowledge and conducting
research by producing doctoral graduates who are able to think creatively in order to produce
new knowledge in polymeric material production for petrochemical industries in Thailand and to
produce polymeric materials from renewable resources such as starch and natural rubbers as
substitutes for synthetic materials without creating environmental problems. The research
includes polymeric nano-materials for various applications such as medicine and energy, as well
as research in local communities in Thailand on natural dyeing of silk and cotton fabrics, and
natural fiber composites from local plants; this community-based research is a form of
knowledge-based transfer from one locality to the international community for the sustainability

of the integration of Arts and Sciences.

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
To develop researchers and academic staff with knowledge, ability and understanding at

an advanced level in Polymer Science and Engineering.

1.2 Significance

The program focuses on producing Ph.D. graduates in Polymer Science and Engineering
who have knowledge both in theory and practical skills as well being able to conduct research
in Polymer Science and Engineering using a research methodology which encourages students to
search for new knowledge independently and to practice laboratory skills by writing a research
thesis in Polymer Science and Engineering which aims to improve industrial development in
Thailand. Ph.D. graduates of the program are able to think creatively in order to create new
knowledge to advance the field of study and integrate various subject fields for academic and
industrial sectors.

The strength of the program is that the department has many qualified members of staff
who have knowledge and a research background in broad areas such as 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, all of which are
significant research areas for industrial development in petrochemical and polymer industries in
order to enable Thailand to compete with other countries both in ASEAN and around the world.
Ph.D. students have considerable flexibility in the selection of a research topic, according to
their interest and based on their academic background under the supervision of department
staff members who have experience in supervising research; the students will also have the
opportunity to expand their knowledge using a multidisciplinary approach in conducting
cooperative research with industry to create new knowledge or solve problems in industrial
production, as well as by taking part in student exchange for research or training in universities

or research institutes aboard.
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1.3.1 To produce Ph.D. graduates capable of defining and solving problems in Polymer

Science and Engineering by producing high quality research contributing to basic

knowledge or creating new knowledge in Polymer Science and Engineering to

benefit the development of the country.

1.3.2 To create Ph.D. graduates with research skills, who are creative and capable of

making decisions, and who have advanced research skills, management skills, and

the characteristic of life-long learning.

2. Program improvement and modification plan

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

1. Develop a description of
program course according to
TQF 3.

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

3. Develop a report on
program operation according

to TQF 7.

1. TQF 3 for all courses

2. TQF 5 for all courses taught

3. Annual TQF 7

To revise the program to
make it consistent with
employment demands and

country’s need within 5 years

Implement program

evaluation through a report on
program operation, evaluation
of satisfaction of employers of
Ph.D. graduates, and report on

Ph.D. graduate employment.

Program evaluation




11

TQF 2

Improvement/Modification

Plan

Strategies

Evidence/Indicators

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

Section 3 Educational management system, implementation and curriculum structure

1. Educational management system

1.1 System

Bi-semester system, with all regulations in accordance with the announcement of the

Ministry of Education on graduate program accreditation criteria, B.E. 2558, and/or any revisions

thereto.

1.2 Special summer session

A special summer session may be offered with the approval of the committee of the

Faculty of Engineering and Industrial Technology.

1.3 Credit equivalent to bi-semester system

None

2. Program implementation
2.1 Study period
First Semester
Second Semester

Summer Session

August-December
January-May

June-August

2.2 Admission requirements

2.2.1 Admission requirements classified by study plan as follows:

2.2.1.1 Type 1.1 Thesis equivalent to 48 credits
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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.

2.2.1.2 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.

2.2.1.3 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.

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 as required in accordance with Silpakorn
University’s regulations on graduate study, B.E. 2550, Title 7 and/or any revisions
thereto. (as in Appendix A)

2.2.3 Applicants must have test scores in accordance with the regulation of the Higher
Education Commission or in accordance with the announcement of Silpakorn
University on English comphrensive standards for Ph.D. candiates of Silpakorn
University, B.E. 2560 and/or any revisions thereto. (as in Appendix A)

2.2.4 Applicants must have other qualifications as required by the Department of

Materials Science and Engineering.

2.3 Problems of newly enrolled students
2.3.1 Students encountering English problems in writing thesis proposals, progressive

reports and thesis in English.
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2.3.2 Students have different knowledge backgrounds and skills in polymer science and

engineering equipments.

2.4 Strategies for solving problems/limitations of students specified in item 2.3
2.4.1 Provide native speakers of English to correct and proofread English and 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 and Type 2.1

Year Number of students in each academic year
2018 2019 2020 2021 2022
Year 1 6 6 6 6 6
Year 2 - 6 6 6 6
Year 3 - - 6 6 6
Total 6 12 18 18 18
Number of expected graduates - - 6 6 6
Type 1.2 and Type 2.2
Year Number of students in each academic year
2018 2019 2020 2021 2022
Year 1 1 1 1 1 1
Year 2 - 1 1 1 1
Year 3 - - 1 1 1
Year 4 - - - 1 1
Year 5 - - - - 1
Total 1 2 3 4 5
Number of expected graduates - - - - 1
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2.6 Planned budget
2.6.1 Revenue budget (Unit: baht)

Revenue details Fiscal year
2018 2019 2020 2021 2022
Academic fees 414,281 828,562 | 1,242,843 | 1,657,124 | 2,071,405
Registration fees 632,410 | 1,264,820 | 1,758,613 | 2,529,640 | 3,162,050
Government support 3,477,429 | 4,797,990 | 6,124,868 | 7,458,443 | 8,799,115
Total revenue 4,524,120 | 6,891,372 | 9,126,324 | 11,645,207 | 14,032,570

2.6.2 Expenditure budget (Unit: baht)

Budget category Fiscal year

2018 2019 2020 2021 2022

A. Operational costs

Staffs expenses 1,754,776 | 1,860,062.56 1,971,666 2,089,966 2,215,364
Operational expenses 1,215,274 2,430,549 3,645,823 4,861,098 6,076,372
Scholarships 100,000 100,000 100,000 100,000 100,000
University expenses 414,281 828,562 | 1,242,843 | 1,657,124 | 2,071,405

Total (A) 3,484,331 5,219,173 | 6,960,332 | 8,708,188 | 10,463,141

B. Investment costs

Equipment 507,379 507,379 507,379 507,379 507,379

Equipment for curriculum 100,000 100,000 100,000 100,000 100,000
development

Total (B) 607,379 607,379 607,379 607,379 607,379

Total (A)+(B) 4,091,710 5,826,552 | 7,567,711 | 9,315,567 | 11,070,520

Number of students 7 14 21 22 23

Expense per student 584,530 416,182 360,367 423,435 481,327

Approximate cost for producing a Ph.D. graduate is 450,000 baht per person per year
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2.7 Teaching and learning modes
[ \/] Classroom
[ ] Distance learning through the primary source of printed media
[ 1 Distance learning through the primary source of audio-visual media
[ ] Distance learning through the primary source of e-learning media
[ ] Distance learning through the primary source of Internet media

[ 1 Other (please specify)

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, B.E. 2550 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: equivalent to 48 credits
Type 1.2 Total credits for the program: equivalent to 72 credits
Type 2.1 Total credits for the program: at least 48 credits
Type 2.2 Total credits for the program: at least 75 credits

3.1.2 Program structure
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) 48 credits

Total credits for the program equivalent to a8 credits
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Type 1.2 Thesis: 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
Thesis (equivalent to) 72 credits
Total credits for the program equivalent to 72 credits

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 a8 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) 43 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 who 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
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the admission committee of Department of Materials Science and Engineering as non-credits

courses.

3.1.3 Courses
3.1.3.1 Course numbers assigned as 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

The second set is composed of three digits and describes the type of
course:

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
Lecture courses: 1 credit is equivalent to one hour per week
Trainning or experimental or practical courses: 1 credit is equivalent to
two or three hours per week
Apprenticeship or field trip courses: 1 credit is equivalent to three to six

hours per week
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Thesis or Independent Study: 1 credit is equivalent to three to four hours

per week

The number of credits for each course is calculated by the total of work hours:

lecture hours (I) plus practical hours (P) plus and self-study hours (S) divided by three,

according to the following formula

l+p+s

Number of credits =

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, indicating lecture hours (l), practical hours (P), and self-study hours (S), respectively.

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

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

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

622 712 Smart Polymers 3(3-0-6)
622 713 Polymeric Composites 3(3-0-6)
622 714  Polymeric Nanomaterials 3(3-0-6)
622 715 Polymeric Material Systems Selection 3(3-0-6)
622 716 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)
622 781 Selected Topics in Advanced Polymer Science and 3(3-0-6)

Engineering |
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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

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

with honor

(A) Research methodology (non-credit) 1 credit

622 591 Research Methodology 2%(2-0-4)
(B) Seminar (non-credit) 2 credit

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) 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)

* As non-credit subjects with grade evaluation as S.
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 Smart Polymers 3(3-0-6)



622 713
622 714
622 715
622 716
622 722
622 723
622 724
622 725
622 731
622 781

622 782

(F)
622 796
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Polymeric Composites 3(3-0-6)
Polymeric Nanomaterials 3(3-0-6)
Polymeric Material Systems Selection 3(3-0-6)
Conductive Electroactive Polymers 3(3-0-6)
Polymer Process Machinery Technology 3(2-2-5)
Mold Design 3(2-2-5)
Plastic Production Design 3(2-2-5)
Additive Manufacturing 3(2-2-5)
Special Topics in Polymer Properties 3(3-0-6)
Selected Topics in Advanced Polymer Science 3(3-0-6)
and Engineering |

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

Thesis (equivalent to) 48 credits

Thesis equivalent to 48 credits

3.1.4 Study Plan

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

1°t academic year, 1% semester

Course number

Course name

Number of credits

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

Total

* 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

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

3" academic year, 1% 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) 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)
622 794 Thesis (equivalent to) 6
Total 6

2" academic year, 1% semester

Course number

Course name

Number of credits

(l-p-s)
622 791 Seminar in Polymer Science and Engineering || 1*(0-2-1)
622 794 Thesis (equivalent to) 6
Total 6

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

Course name

Number of credits

(l-p-s)
622 794 Thesis (equivalent to) 6
Total 6

3" 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

4™ academic year, 1%t 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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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
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

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

3" academic year, 1% 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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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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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 Il 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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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
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3.1.5 Course Descriptions

622 511

622 512

622 513

622 521

Advanced Polymer Synthesis 3(3-0-6)

Rate expression and molecular weight control in step-growth and chain-
addition polymerizations. Copolymerization reactions and control of their monomer
sequence in copolymer chains. Polymerization reaction systems and systems used
in industries. Emulsion polymerization systems, rate and molecular weight control,
and their application for industry. Control/living radical polymerization. Metathesis
polymerization. Group transfer polymerization. Plasma polymerization.
Sonochemical polymerization. Synthesis of silicone polymers. Case studies of new

polymer synthetic processes.

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. Morpholosgical 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 including

stress-strain analysis in solids. Case studies of fluid mechanics concerning rheology,

mass and energy transport equations, viscoelastic properties related to polymer



622 522

622 591

622 592
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processing. Mathematic models. Applications of mathematical equations in polymer

processing including extrusion and injection molding.

Advanced Rheology and Polymer Processing 3(3-0-6)
Relationships between stress and strain in tensor equations for elastic
solids and Newtonian fluids.  Rheological models of non-Newtonian fluids.
Theoretical basis of capillary and rotational rheometer. Practical interpretation of
rheological data. 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.

Researchers’ code of ethics. Creative thinking and problem-solving.
Research concepts and examples of research. Systematic approaches to conducting
research and the importance of each step in conducting successful research. Topic
selection. Experimental design. Data collection. Analysis of data using quantitative
and qualitative approaches.  Research proposal preparation.  Research report
preparation. Presentation techniques. Analytical skills for defense. Publication of

research. Abstract writing. Skills development in the use of 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.
Composition content from selected research articles for presentation in English in
the class. Researcher’s ethics and etiquette in citing references for presentations.

Compulsory seminar attendance and submission of a full report.
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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. New polymers and new techniques in polymer preparations.

Smart Polymers 3(3-0-6)
Polymers responding to excitation by changing their physical properties, as

a period in the current research literature. Electro-rheological and magneto-

rheological fluids. Smart gels. Positive thermal coefficient. Electrospun fibers. Shape

memory polymer alloys. Piezoelectric polymers. Nonlinear optical polymers.

Polymeric Composites 3(3-0-6)
New polymeric composites appearing in the current research literature.

New polymeric composites in terms of their composition, morphology, properties,

and applications. Innovations in the fabrication process for new polymeric
composites.
Polymeric Nanomaterials 3(3-0-6)

Polymeric nanomaterials appearing in the current research literature.
Polymeric nanomaterials in terms of their preparation, structure, properties, and

applications.

Polymeric Material Systems Selection 3(3-0-6)
Polymeric material system selection appearing in the current research
literature. Screening of potential polymers. Recording of polymer performance.
Selection of polymers based on priority performance requirements. Comparing and
contrasting potential polymers. Evaluation of process demand and post-fabrication

schemes.
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Conductive Electroactive Polymers 3(3-0-6)
Electrical properties of polymers appearing in the current research
literature. Structure and functionally modified conductive electroactive polymers in

terms of their synthesis, properties, and applications.

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

New plastic processing techniques appearing in the research literature 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. Barrel and screw

combinations.

Polymer Process Machinery Technology 3(2-2-5)

New polymer processing machinery presented at world-class exhibitions.
Review of critical features of new polymer processing machinery launched by
leading companies in the plastics industry in the last five years. Comparison of

advantages, improvements, and limitations of new machinery.

Mold Design 3(2-2-5)

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

construction. Case studies of mold design.

Plastic Production Design 3(2-2-5)

Design of new polymer products made from polymers, applying the total
systems approach to the balance between product design, choice of materials, and
process technique. Use of computer-aided engineering and design in product design

and the analysis of product performance. Case studies of plastic production design.
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Additive Manufacturing 3(2-2-5)
Three-dimensional solid object manufacturing. Advanced laminated object
manufacturing. Advanced stereolithography. Advanced selective laser sintering.
Advanced fused deposition modeling. Computer-aided manufacturing. Segmented
and layered graphical data ecanerating. Plastic prototype manufacturing. Criteria

analysis of plastic prototypes.

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

New techniques to evaluate polymer properties appearing in the research
literature and being commercialized in the plastics industry. Dynamic mechanical
analyzer. Moving die rheometer. Empirical, semi-empirical, and theoretical methods
for determining polymer properties by refractive index, density, glass-transition
temperature, modulus, and compatibility. Advanced techniques for predicting the

engineering and physical properties of polymers from molecular structures.

Selected Topics in Advanced Polymer Science and Engineering |  3(3-0-6)
Current selected topics of interest in Advanced Polymer Science and

Engineering.

Selected Topics in Advanced Polymer Science and Engineering Il  3(3-0-6)
Current selected topics of interest in Advanced Polymer Science and

Engineering. Not the same as described in 622 781 Selected Topics in Advanced

Polymer Science and Engineering |.

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

Comprehensive article reading. Compilation of information on interesting
and current topics in the field of Polymer Science and Engineering to give
presentations and organize a seminar in related topics. Compulsory seminar

attendance. Submission of a full report.
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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. Skills training on the use of machinery in Polymer Engineering.
Experience training through using innovative experiments in Polymer Science and

Engineering. Plastics testing standards.

Thesis equivalent to 48 credits
Individual research thesis under supervision in the field of Polymer Science

and Engineering for type 1.1 students.

Thesis equivalent to 72 credits
Individual research thesis under supervision in the field of Polymer Science

and Engineering for type 1.2 students.

Thesis equivalent to 36 credits
Individual research thesis under supervision in the field of Polymer Science

and Engineering for type 2.1 students.

Thesis equivalent to 48 credits
Individual research thesis under supervision in the field of Polymer Science

and Engineering for type 2.2 students.
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3.2 Name, surname, national ID number, position and academic qualifications

3.2.1 Instructors responsible for the program

No. Position, Names- Academic qualifications, Average Teaching Load
Surnames, national ID Major, Institution, Year of (hr/week/academic year)
number graduation Current Revised
1 Assist. Prof. Dr.Nattawut Ph.D. (Polymer Science and 5 q
Chaiyut Technology)
3-3002-00201-69-9 Mahidol University (2005)
B.Sc. (Materials Technology)
2" Class Honors, Silpakorn
University, Thailand (1998)
2 Assist. Prof. Dr.Bussarin Ph.D. (Polymer Science) 5 a4
Ksapabutr The Petroleum and
3-7105-01123-94-4 Petrochemicals College,
Chulalongkorn University,
Thailand (2003)
B.Sc. (Materials Technology)
2" Class Honors, Silpakorn
University, Thailand (1996)
3 Assist. Prof. Dr.Pajaera Ph.D. (Materials Science and 5 a4
Patanathabutr Metallurgy : Polymer
3-1014-00676-19-7 Technology) University of
Cambridge, UK (1999)
B.Sc. (Materials Science)
1%t Class Honors,
Chulalongkorn University,
Thailand (1993)
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No. Position, Names- Academic qualifications, Average Teaching Load
Surnames, national ID Major, Institution, Year of (hr/week/academic year)
number graduation Current Revised
1 Assist. Prof. Dr.Nattawut Ph.D. (Polymer Science and 5 4
Chaiyut Technology)
3-3002-00201-69-9 Mahidol University (2005)
B.Sc. (Materials Technology)
2" Class Honors, Silpakorn
University, Thailand (1998)
2 Assist. Prof. Dr.Bussarin Ph.D. (Polymer Science) 5 a4
Ksapabutr Petroleum and Petrochemicals
3-7105-01123-94-4 College, Chulalongkorn
University, Thailand (2003)
B.Sc. (Materials Technology)
2" Class Honors, Silpakorn
University, Thailand (1996)
3 Assist. Prof. Dr.Pajaera Ph.D. (Materials Science and 5 il
Patanathabutr Metallurgy : Polymer
3-1014-00676-19-7 Technology) University of
Cambridge, UK (1999)
B.Sc. (Materials Science)
1% Class Honors,
Chulalongkorn University,
Thailand (1993)
a4 Assoc. Prof. Manop M.Eng. (Mechanical Engineering) 3 3
Panapoy King Mongkut's Institute of
3-3107-00663-60-8 Technology Ladkrabang,
Thailand (2003)
M.Eng. (Materials Technology)
King Mongkut’s University of
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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

Technology Thonburi,
Thailand (2000)

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

Assoc. Prof. Achanai
Buasri

3-1606-00364-15-5

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

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

Thailand (2002)

Assist. Prof. Dr.Chanchai
Thongpin
3-1022-00143-05-6

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)

Assist. Prof. Dr.Nattakarn
Hongsriphan
3-6498-00071-81-3

D.Eng. (Plastics Engineering)
University of Massachusetts

Lowell, USA (2003)
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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

B.Sc. (Chemistry),
Chiang Mai University,
Thailand (1994)

Assist. Prof. Dr.Poonsub
Threepopnatkul
3-1018-00719-67-5

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)

Assist. Prof. Dr.Wanchai
Lerdwijitjarud
3-7399-00009-02-7

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

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

University, Thailand (1996)

10

Assist. Prof. Dr.Supakij
Suttiruengwong

3-1020-01141-42-8

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
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No. Position, Names- Academic qualifications, Average Teaching Load
Surnames, national ID Major, Institution, Year of (hr/week/academic year)
number graduation Current Revised
(1995)
11 | Assist. Prof. Dr.Sudsiri Ph.D. (Chemical Engineering) 3 a4
Hemsri University of Connecticut,
3-1020-00442-34-3 USA (2011)
M.Eng. (Chemical Engineering)
Chulalongkorn University,
Thailand (2000)
B.Sc. (Chemistry)
Chulalongkorn University,
Thailand (1996)
12 Dr.Sarawut Phupaichitkun | Dr.Agr.Sc. (Agriculture Science) 3 3

3-1017-01612-49-0

Hohenheim University,
Germany (2008)

M.Eng. (Chemical Engineering)
Chulalongkorn University,
Thailand (1999)

B.Sc. (Chemical Engineering)
Chulalongkorn University,

Thailand (1993)
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3.2.3 Special instructors

No. Position, Name, Surname Academic qualifications, Major,

Institution, Year of graduation

1 Dr.Amnard  Sittattrakul Ph.D. (Polymer Chemistry),
3-7399-00312-85-4 Louisiana State University, USA (1985)

M.S. (Organic Chemistry),

University of Kansas (1974)

B.Sc. (Chemistry),

Chulalongkorn University, Thailand (1967)

4. Field experience components (Apprenticeship or Cooperative Education)

None

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 of creating new knowledge or
furthering existing knowledge by conducting research in depth in order to have a thorough
understanding of a substantial body of advanced knowledge and research in the field of
Polymer Science and Engineering. Ph.D. students must be capable of designing a research
methodology to solve emerging issues in polymeric materials and related technology which
utilizes polymeric materials. They must also be capable of reviewing research reports, theses,
thesis and published articles as reference materials and able to obtain new knowledge from
their own research. The program will encourage Ph.D. students to create new research and
be able to 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 to
undertake 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. Therefore, all Ph.D.
students in every program plan will conduct research in Polymer Science and Engineering

under the supervision of research advisors.
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5.2 Standard learning outcomes

The Doctor of Philosophy Program in Polymer Science and Engineering (International
Program) focuses on five standard program researching and learning outcomes: Morals and
Ethics, Knowledge, Cognitive Skills, Interpersonal Skills and Responsibilities, Numerical

Analysis, Communication and Information Technology Skills.

5.3 Scheduling
Type 1.1 1%t 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 program plan must take a seminar and in accordance with
Silpakorn University’s regulations on graduate study, B.E. 2550, 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 experience in accordance with the
announcement of the Ministry of Education on graduate program accreditation criteria, B.E.

2558

5.6 Evaluation process

The thesis will be evaluated in accordance with Silpakorn University’s regulations on
graduate study, B.E. 2550 and/or any revisions thereto. Ph.D. students in a thesis program
plan and those in a thesis with additional courses program plan who have passed all

compulsory courses will take the qualifying examination, which is a written and oral
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examination covering all aspects of Polymer Science and Engineering. It will be in accordance
with Silpakorn University’s regulations on graduate study, B.E. 2550, title 33 and/or any
revisions thereto (as in Appendix A). The qualifying examination will be administered twice
each academic year as scheduled by the Graduate School. 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 program committee and external
examiner at least 5 in total, of which the chairperson of the committee must be external
examiner and complelted evaluation in accordance with Silpakorn University’s regulations on
graduate study, B.E. 2550, title 35.3, and the evaluation of the completed thesis will be in
accordance with Silpakorn University’s regulations on graduate study, B.E. 2550, title 26.4

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

The special characteristics of Ph.D. graduate after graduation with a Philosophy Degree in

Polymer Science and Engineering (International program), Silpakorn University, are as follows.

The curriculum has set strategies or activities for Ph.D. students in order to help them to obtain

these specially determined characteristics which match with the University’ s visions for

becoming a University of Creativity.

Special Characteristics

Strategies or Student Activities

Ph.D. students who have a thorough
understanding of a substantial body of
advanced knowledge and research in
Polymer Science and Engineering and
are capable of creating new knowledge
or furthering existing knowledge to
contribute to research development in
Polymer Science and Engineering in
advanced

order to their

apply

knowledge from courses in the

program and write a thesis to fulfill the
of the country

needs in  Polymer

Science and Engineering.

AWl Ph.D. students in the program must take research
methodology, which will invite specialists or well-
known professors/ researchers to inspire the students
as well as invite full-time faculty members of the
program to provide insights into their research
interests to give students a variety of experiences.
Moreover, the students will have the opportunity to
research units

visit of both public and private

organizations to observe the professional career path.

AUl Ph.D. students in the program must take a seminar
in which students select topics suited to their interests
and related to their research topics to review the
literature in order to reinforce their ability to
document research outcomes from theses, research
project reports, and published articles in refereed
academic or professional publications. The students
will be well prepared for their research proposal and
encouraged to think creatively for their research in
Polymer Science and Engineering after completing all

aspects of the literature review.

Ph.D. students are capable of applying

The department will allocate some part of the
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Special Characteristics

Strategies or Student Activities

their knowledge in Polymer Science
and Engineering to create new research
in  polymeric materials technology.
They can provide effective leadership
in the field and can deal with complex
emerging issues in the field by finding a
suitable solution to the problems. They
have  social  responsibility  and
professional ethics as well as realize
the importance of national culture and

art.

department’” s budget for a teaching assistant

scholarship for Ph.D. students. They will be assigned
to teach laboratory courses and characterization
techniques to bachelor’s degree students in order to
gain  insicht and  knowledge and  practice
communication skills. Therefore, they will gain self-

confidence and experience in the field.

The department will allocate some part of the
department’s budget for Ph.D. students. They will be
assigned to teach bachelor’ s and master’ s degree
students to characterization

use a variety of

techniques and processing machines under the
supervision of faculty members. Therefore, they will
gain in-depth experience in each characterization
technique and processing machine. This will also
encourage Ph.D. students to be more responsible in
their assigned work and to acquire professional ethics

by sharing the facilities of the department.

2. Development of learning outcomes in domains of learning

2.1 Morals and Ethics
2.1.1
The student

Morals and Ethics to be developed

1) Exercises leadership in applying sound ethical and moral practices in the work

environment and the wider community.

2) Deals consistently and sensitively with complex ethical issues in academic

and/or professional contexts and responds on the basis of sound principles and values.

3) Takes initiative in raising deficiencies in existing codes of practice for possible

review and amendment.
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4) Actively encourages others to apply sound ethical and moral judgment in
dealing with issues and problems affecting themselves and others
5) Is familiar with emerging issues at the forefront of the discipline and with the

potential challenges of those issues for future change.

2.1.2 Teaching Strategies
The student

1) Participates in group discussions on existing issues and potential issues in the
future professional career path.

2) Is instilled with a sense of morals and ethics among students and motivates
them to apply these values in everyday life. For example, punctuality in class attendance and
submission of assigned tasks, responsibility towards work and outcomes of the work, citation of
references and acknowledgement of all support received.

3) Is encouraged to apply sound ethical and moral judgment in dealing with

issues and problems affecting themselves and others when conducting research during their

study.
4) Participates in group discussions on ethics of researchers.
2.1.3 Evaluation Strategies
The academic staff
1) Evaluation from observation and records of student’s behavior during group
discussions.

2) Evaluation from work behavior and performance by thesis advisors.

3) Evaluation from student’s behavior during preparation and presentations.

2.2 Knowledge
2.2.1 Knowledge to be acquired
The student
1) Has a thorough understanding of a substantial body of knowledge in a

discipline or professional field, including both specific information and underlying theories,
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principles and concepts in order to apply this advanced knowledge to the further development
of knowledge in their field.

2) Has a thorough knowledge of developments in related fields that potentially
impact on the area of inquiry.

3) Knows about the latest developments in the field including emerging issues
and research techniques and the potential challenges in developments of generally accepted
conclusions.

4) Has the ability to synthesize theory and research in Polymer Science and

Engineering and other fields to create innovative developments or interpret new knowledge.

2.2.2 Teaching Strategies
The academic staff

1) Cites case studies related to course content and students’ prior knowledge in
the field of study in order to facilitate understanding and application.

2) Organizes academic conferences by inviting experts and specialists in the field
of study to discuss up-to-date issues and regulations and standardization related to the field of
study.

3) Assigns individual and group projects on issues related to the field of study.

2.2.3 Evaluation Strategies
The academic staff

1) Evaluates examination results and compares individual academic performance
with the group.

2) Evaluates outcomes of academic conferences.

3) Evaluates student’ s performance on reports or presentations related to

assigned tasks.

2.3 Cognitive Skills
2.3.1  Cognitive Skills to be developed
The student
1) Is able to apply advanced theoretical insights and techniques of inquiry in the

creative analysis of major issues and problems.
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2) Can develop new creative insights or innovative solutions to respond to issues
and problems

3) Can synthesize research from related fields, published articles and create new
knowledge, including the development of conclusions and suggestions, by interpretation or
through original research or proposing new knowledge.

4) Can plan, design and carry out major research involving knowledge of both
theory and practice and research methodology to reach a conclusion which can contribute

significantly to the field.

2.3.2 Teaching Strategies
The academic staff
1) Arranges to have students conduct research in the format of a thesis.
2) Arranges to have students present the progress of their research.
3) Arranges a workshop to encourage students to apply theoretical knowledge to
practice, to make a situation analysis from research questions by emphasizing open-ended

problem-solving by brainstorming and acceptance of different opinions.

2.3.3  Evaluation Strategies
The academic staff
1) Evaluates research proposal.
2) Evaluates research outcomes.
3) Evaluates various research presentations.
4) Evaluates outcomes of class activities.

5) Evaluates seminar presentations by the students.

2.4 Interpersonal Skills and Responsibilities
2.4.1 Interpersonal Skills and Responsibilities to be developed
The student
1) Deals consistently and sensitively with complex ethical issues in academic and

professional contexts
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2) Acts consistently with a high level of autonomy and initiative in professional or
scholarly activities.

3) Takes full responsibility for own activities, and cooperates with others to deal
with arguments and problems.

4) Exercises effective leadership appropriate to the occasion and environment in

order to enhance teamwork.

2.4.2 Teaching Strategies
The academic staff
1) Arranges to have students work on team and group presentations with
instructor’s feedback to evaluate group behavior and performance through both self-evaluation
and team evaluation.
2) Arranges presentations on the progress of research with evaluation of students’
work, according to the research plan and proposed work schedules for the following semester.
3) Assigns tasks which continuously enhance student’s capabilities and personal
development. For example, interpreting current research articles in class, followed by assigning
students to read textbooks or analyze problems prior to class.

4) Organizes field trips.

2.4.3 Evaluation Strategies

The academic staff
1) Evaluates research performance and presentations of research progress.
2) Evaluates the presentation of assigned tasks.

3) Evaluates group activities.

2.5 Numerical Analysis, Communication and Information Technology Skills
2.5.1  Numerical Analysis, Communication and Information Technology Skills to
be developed
The student
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1) Routinely evaluates and makes effective use of mathematical and statistical
data, and uses a wide range of appropriate information and communications technology in
investigating issues and in communicating conclusions and recommendations.

2) Communicates effectively and at appropriate levels with academic and
professional audiences and the wider community through informal and formal reports and
presentations and academic and professional publications, including a thesis.

3) Can use information technology to document, search, make conclusions, and

suggest solutions for any problem:s.

2.5.2 Teaching Strategies
The academic staff
1) Arranges to have students analyze data through numerical analysis, systematic
thinking and reasoning.
2) Organizes oral and poster research presentations or published articles.
3) Assigns tasks using various types of information technology such as e-learning,

submission via e-mail, discussions via web or blogs.

2.5.3  Evaluation Strategies
The academic staff
1) Evaluates research performance, thesis, and research progress presentations in
the form of reports or oral presentations.
2) Evaluates presentation of assigned tasks.
3) Evaluates outcomes of class activities.
4) Evaluates seminar presentations

5) Evaluates the number and quality of published research work.
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3. Curriculum Mapping Ilustrating the Distribution of Program Standard Learning
Outcomes for each Course.
Meanings of learning outcomes in the curriculum map
1. Morals and Ethics
The student
1.1 Exercises leadership in applying sound ethical and moral practices in the work
environment and the wider community.
1.2 Deals consistently and sensitively with complex ethical issues in academic
and/or professional contexts and responds on the basis of sound principles and values.
1.3 Takes initiative in raising deficiencies in existing codes of practice for possible
review and amendment.
1.4 Actively encourages others to apply sound ethical and moral judgments in
dealing with issues and problems affecting themselves and others
1.5 Is familiar with emerging issues at the forefront of the discipline and with the

potential challenges of those issues for future change.

2. Knowledge

The student

2.1 Has a thorough understanding of a substantial body of knowledge in a discipline
or professional field, including both specific information and underlying theories, principles and
concepts in order to apply this advanced knowledge to the further development of knowledge
in their field.

2.2 Has a thorough knowledge of developments in related fields that potentially
impact on the area of inquiry.

2.3 Knows about the latest developments in the field including emerging issues and
research techniques and the potential challenges in developments of generally accepted
conclusions.

2.4 Has the ability to synthesize theory and research in Polymer Science and

Engineering and other fields to create innovative developments or interpret new knowledge.
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3. Cognitive Skills

The student

3.1 Is able to apply advanced theoretical insights and techniques of inquiry in the
creative analysis of major issues and problems.

3.2 Can develop new and creative insights or innovative solutions to respond to
issues and problems

3.3 Can synthesize research from related fields, published articles and create new
knowledge, including the development of conclusions and suggestions, by interpretation or
through original research or proposing new knowledge.

3.4 Can plan, design and carry out major research involving knowledge both theory
and practice and research methodology to reach a conclusion which can contribute significantly

to the field.

4. Interpersonal Skills and Responsibilities

The student

4.1 Deals consistently and sensitively with complex ethical issues in academic and
professional contexts

4.2 Acts consistently with a high level of autonomy and initiative in professional or
scholarly activities.

4.3 Takes full responsibility for own activities, and cooperates with others to deal
with argument and problems.

4.4 Exercises effective leadership appropriate to the occasion and environment in

order to enhance teamwork.

5. Numerical Analysis, Communication and Information Technology Skills
The student
5.1 Routinely evaluates and makes effective use of mathematical and statistical
data, and uses a wide range of appropriate information and communications technology in

investigating issues and in communicating conclusions and recommendations.
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5.2 Communicates effectively and at appropriate levels with academic and
professional audiences and the wider community through informal and formal reports and
presentations and academic and professional publications, including a thesis.

5.3 Can use information technology to document, search, make conclusions, and

suggest solutions for any problems.
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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, B.E. 2550, category 4 and/or any revisions thereto (as in Appendix A).

2. Verification process for student achievement
2.1 Verification of student achievement

The department will set up a verification process for students studying as a part of
Education Assessment and Quality Assurance for Universities. The process of verification of
student achievements according to the program standard learning outcomes for each course will
be conducted as follows:

2.1.1 Students will evaluate teaching performance for each course.

2.1.2 Examinations will be reviewed according to standard learning outcomes for each

course as described in the course syllabus.
2.1.3 Distribution of grades will be analyzed.
2.1.4 Reports, assigned projects and other tasks will be compared with examination

performance and students’ grades.

2.2 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:

2.2.1 Survey of Ph.D. employment

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

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

2.2.4 Survey of satisfaction of the Ph.D. graduates who are employed in terms of

capabilities and knowledge received from courses both in the field and related to
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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.

2.2.5 Evaluation of satisfaction of Ph.D. graduates and their employers in order to revise
the program in future.

2.2.6 Experts will evaluate the verification process for student achievement in order to

revise the program in future.

3. Graduation requirements

Graduation will be in accordance with Silpakorn University’s regulations on graduate study,
B.E. 2550, and/or any revisions thereto (as in Appendix A) with additional requirements of the
Faculty of Engineering and Industrial Technology. The graduates of the Doctor of Philosophy in
Polymer Science and Engineering (International Program) must satisfy the following criteria:

3.1 The period of study must not exceed six academic years for type 1.1 and type 2.1 and
must not exceed eight academic years for type 1.2 and type 2.2.

3.2 The graduates must complete all courses with the required cumulated credits
according to each program plan.

3.3 Type 2.1 and 2.2 graduates must achieve an accumulated grade point average of at
least 3.00 with at least B or S in all courses.

3.4 The graduates must pass the qualifying examination.

3.5 The graduates must successfully defend their own Ph.D. thesis in front of an
examination committee which consists of internal and external professional scholars. The
examination committee is appointed by the Graduate School. Silpajorn University. The
examination must be open to the public. The graduates must submit a thesis in the format
approved by the Graduate School, Silpakorn University.

3.6 Thesis or a part of the thesis of the Ph.D. students for type 1.1 and 1.2 must be
published or at least be accepted for publication in a peer-reviewed national or international
academic journal in accordance with the announcement of committee of higher educion
commission on the guildlines of the published academic journal for at least two papers and at

least one presentation at an international conference.
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The thesis or a part of the thesis of the Ph.D. students for type 2.1 and 2.2 must be
published or at least be accepted for publication in a peer-reviewed national or international
academic journal in accordance with the announcement of committee of higher educion
commission on the guildlines of the published academic journal for at least one paper and at
least one presentation at an international conference.

3.7 The graduates must obtain S on the English examination conducted by Silpakorn
University as part of the admission test or have an exemption on the foreign language test in
accordance with Silpakorn University’s regulations on graduate study, B.E. 2550, category 5, title
32.2 and/or any revisions thereto (as in Appendix A).

3.8 The graduates must fulfill all requirements in accordance with Silpakorn University’ s
regulations on graduate study, B.E. 2550, category 7 and/or any revisions thereto (as in Appendix

A).
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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.

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 work performance of faculty members

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

2.1.3 Supports faculty members in their 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



63 TQF 2

professional organizations, attendance at 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
The Doctor of Philosophy Program in Polymer Science and Engineering (International)
emphasizes the development of academics and researchers to have knowledge, ability and
insights in advanced knowledge in the field of science and polymer engineering, under
supervision of the lecturers in the curriculum to meet the key performance indicators (KPI) set
for each academic year. The division of responsibilities in overseeing the implementation of the
curriculum is as follows.
(1)  Recruiting new students into the program and providing them with academic
advisors.
(2)  Following up on TQF 3 and TQF 5
(3) Reviewing qualifications of instructors in the courses taught in each semester.
(4)  Examining qualifications of thesis advisors and examination committee.

(5)  Acquiring and maintaining learning materials for students.

2. Graduates
2.1 Quality of Graduates According to Standard Framework of National Higher
Education

and Learning Outcomes.

The curriculum surveyed users’ satisfaction of the Polymer Science and Engineering
(International) Ph.D. graduates’ quality, based on the standard framework of the national higher
education, regarding moral, ethics, cognitive knowledge, intellectual skills, interpersonal relation
skills and responsibility, arithmetic analytical skills, communication and use of information
technology, and others required by the professional organization. The gathered information has
been used to improve the quality of the curriculum, which can be used to produce graduates
with qualifications directly required by the workforce market.

2.2 Work of Students and Graduates.
The Department of Materials Science and Engineering has allocated funds to disseminate

research results at national or international academic conferences. Dissemination of students’
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and graduates’ works is required according to the standard criteria of the graduate program, B.E.

2558.

3. Students
3.1 Student Recruitment Process.

The program has a system for recruiting undergraduate and graduate students who are
qualified as defined in the curriculum, to further their study in the program in coordination with
the educational administration of the Graduate School, Silpakorn University, as follows:

(1) Determining the examination date, based on the examination calendar announced

by the Graduate School.

(2) Appointment of an examination committee in the field, and sub-committees for
writing the examination, checking the points from the examination, and arranging recruitment
interviews.

The curriculum has been clearly and transparently established by the instructors
responsible for the program in terms of student selection criteria for applicants, and then has
been approved by the department committee. The criteria are the total of:

(1) The score of the written examination.

(2) The score of the interview.

The English language is used in both the written examination and interview.

Successful candidates must meet all the requirements of Silpakorn University regarding
Graduate Study, B.E. 2550, and/or as amended later; and, according to the Ministry of Education
Announcement of Graduate School Curriculum Standards B.E. 2558. Moreover, students must
have good ability in reading, writing and speaking English, demonstrated by passing the foreign
language examination provided by the Graduate School along with the entrance examination for
graduate study, or be exempted according to the regulations of Silpakorn University regarding
Graduate Study, B.E. 2550, and/or as amended later. The results of the examination must be no

longer than two years from the date of the report to the date of enrollment.

3.2 Readiness Preparation before Study
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In the system of recruiting students into the program, the curriculum instructors set clear
and transparent selection criteria. Doctoral students with a bachelor’s degree in equivalent
fields to Petrochemicals and Polymer Materials, or a master’s degree in equivalent fields to
Polymer Science and Engineering (International), are required to take foundation courses in the
Bachelor of Engineering Program in Petrochemicals and Polymer Materials, or in the Master of
Engineering Program in Polymer Science and Engineering, without credit, at the discretion of the
Department of Materials Science and Engineering.

Additionally, the Graduate School, the Faculty of Engineering and Industrial Technology,
and the curriculum provide an orientation to new students to introduce administrators,
lecturers, and staff, to suggest instructional guidelines for graduate study, regulations and rules,
and to familiarize the students with the lecturers and provide them with good attitudes toward
studying in the curriculum.

3.3 Supervision of Thesis Counseling for Graduate Students

The curriculum provides a system for supervising and counseling for its students, based
on resolutions of the departmental committee, which requires students to choose thesis topics
that interest them in the field of science and polymer engineering, as well as other related
research. The steps are as follows:

(1) Thesis topic proposal

The first step starts by informing the students to ask their course instructors in the
curriculum about interesting research topics, and then assigns a thesis topic together with the
thesis advisor(s).

(2) Application for the thesis topic examination

During the summer semester of the academic year, the students will ask to have the
thesis topics examined by the course coordinator. Then the Graduate School will make an
announcement and appoint a committee to examine the proposed thesis topics; the head of
the Department or a representative chairs the committee.

(3) Approval of the thesis topics and appointment of thesis advisors

When the students pass the thesis topic examination, they will submit an approval
form to the Graduate School to announce its approval and appoint thesis advisors. The number
and qualifications of the thesis advisors are controlled according to the standard criteria of the

graduate curriculum, B.E. 2558.
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(4) Thesis progress report
By the end of the semester, according to the graduate study calendar, the final date
for the thesis progress report is scheduled. The instructors responsible for the curriculum fix the
date when the students have to report their thesis progress and submit it to the thesis advisors;
next the advisors review the reports and comment on the reports, and report progress on thesis
as IPs or NPs. Then the coordinator of the curriculum prepares a summary of the thesis progress
reports, submits it to the course instructors to acknowledge progress; then the progress report is
proposed to the department head, and finally, the result is reported to the Graduate School.
3.4 Graduation
Courses are monitored for the duration of the student’s study period. If students are
found to spend more time in the program than the program length, the course instructors will
find the problem from the thesis advisors and the students themselves, and help them resolve

the problem to be able to graduate according to the graduation criteria of the curriculum.

3.5 Satisfaction and Results of Student Complaint Management
The curriculum instructors provide students with a satisfactory assessment of curriculum
and educational management, and they also allow them to submit complaints about curriculum
management. If there are complaints from the students, the suggestions/ complaints will be
followed up on, and they will be presented to the curriculum instructors to be analyzed and to
consider the facts. If a problem needs to be solved, it will be reported to the head of the

department for further consideration.

4. Instructors
4.1 Recruitment and Selection of New Instructors
(1) New instructors must have qualifications endorsed by the Office of the Civil
Commission (OCSC) and be able to cover aspects of all courses provided.
(2) The recruitment of new instructors is in accordance with the regulations and criteria
of Silpakorn University and the Office of the Higher Education Commission.
The university council requires new instructors to have graduated with at least a doctoral

degree.
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4.2 Instructor Encouragement and Development System

The Faculty of Polymer Science and Engineering manages the system and has a system
of encouragement and development for instructors as follows:

(1) Supporting instructors’ research work, as well as encouraging presentations at
academic conferences.

(2)  Rewarding instructors who publish their research work in the form of research
articles.

(3) Supporting the development of the research potential of academic personnel to
encourage research and academic work in the form of textbooks, books, instructional papers

and supplementary instructional papers required for academic promotion.

5. Curriculum, Instruction, Student Evaluation
5.1 Curriculum Design and Course Content
Graduate Curriculums related to the polymer materials industry are available in all
leading public universities, as they are essential to the development of the country’s industry.
The Doctor of Philosophy Program in Polymer Science and Engineering (International Program),
offered by the Department of Material Sciences and Engineering, Faculty of Engineering and
Industrial Science, Silapakorn University, is a doctoral program in polymer engineering, taught by
only a few universities in Thailand. The curriculum places a heavy emphasis on advanced
research processes in order to obtain qualified graduates with a Doctor of Philosophy degree
who possess outstanding research skills. Other qualifications include the ability and responsibility
for managing seminars and invited speakers to keep seminar topics consistent with the research
the students are conducting or having interest in at the time. There are emphases on academic
ethics and good professional ethics in living in society, as well as paying attention to
environmental protection and developing more new eco-friendly polymers.
5.2 Instructor Assignments
The program has a system for assigning instructors, starting from planning for recruiting
instructors as well as sending them to study in a variety of subjects and in accordance with the
courses offered in the program. As a result, the program has instructors who specialize in a wide

range of disciplines and are ready to teach all the subjects offered in the curriculum.
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The program sends the list of subjects to be taught each semester to the department
which meets to assign instructors for each subject. Instructors’ knowledge background and
expertise are considered as the first criteria when making assignments. Thus, sometimes, many
subjects will be taught by more than one instructor to ensure that the students will be able to
study with professional instructors.

5.3 Evaluation of Learning Outcomes According to the National Standards of Higher

Education

In the course defined in the curriculum according to the examination of evaluation of the
learning outcomes; tasks are distributed in the lesson plans, appearing in section 4 of TQF3. The
instructor will present various assessment approaches to assess the learning goals of the subject,
such as tests, problem solutions, reports, class presentations, group activities, objective tests,
class activities and assignments. Evaluation in classes is assessed through activity participation
and field trips. Evaluation of thesis progress which shows the result of the experiment and a
comparison between actual progress and the plan proposed in the examination of the thesis

topic is reviewed by the thesis advisors and approved by the curriculum instructors.

6. Learning support
6.1 Budget management
The Faculty prepares an annual budget which includes funds received from the
government and faculty revenue in order to allocate sufficient annual resources for teaching in
accordance with international standards, to support classroom lectures and workshops as well
as support self-learning environments for the students.
6.2 Existing teaching and learning resources
The Doctor of Philosophy Program in Polymer Science and Engineering (International
Program) has sufficient books, textbooks, journals and on-line databases in Science, Technology

and Engineering through the University central library:

(1) The total number of books and textbooks is approximately 2,080
(2) The total number of Online Database is seven full text databases
The Department also has books, specialized textbooks and sufficient supporting teaching

equipment such as:



10 TQF 2

(1) The total number of books and textbooks is more than 380
(2) There is scientific equipment such as:

(2.1)  Fourier Transform Infrared Spectrophotometer (FTIR)

(2.2)  Attenuated Total Reflection Fourier Transform Infrared Spectrophotometer

(ATR-FTIR)

(2.3)  Raman Spectrometer

(2.4)  Ultraviolet and Visible Spectrophotometer (UV-Vis)

(2.5) Differential Scanning Calorimeter (DSC)

(2.6)  Thermo-gravimetric Analyzer (TGA)

(2.7)  Gas Chromatography-Mass Spectrometer (GC-MS)

(2.8)  Scanning Electron Microscope (SEM)

(2.9)  Polarized Microscope with Hot Stage

(2.10) Rotational Rheometer

(2.11) Torque Rheometer (Internal Mixer)

(2.12) Moving Disk Rheometer (MDR)

(2.13) Mooney Viscometer

(2.14) Melt Flow Indexer (MFI)

(2.15) Universal Testing Machine

(2.16) Pendulum Impact Tester (Izod/Charpy)

(2.17) Falling Dart Impact Tester

(2.18) Shore Hardness Durometer

(2.19) Abrasion Tester

(2.20) Gas Permeability Tester

(2.21) Twin-Screw Extruder

(2.22) Cast Film Extruder with corona

(2.23) Blown Film Extruder

(2.24) Injection Molding Machine

(2.25) Two-Roll Mills

(2.26) Compression Molding Machine

(2.27) Accelerated Weathering Chamber
(2.28) Size Exclusion Chromatography
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6.3 Provision of additional teaching learning resources

(1) The Department has a teaching/learning resource procurement plan and follows up
on the efficiency and effectiveness of teaching/learning resources.

(2) Faculty members and instructors for each course can suggest a list of books and
textbooks in their field of interest to the department for consideration for purchase.

(3) The Faculty allocates funds to buy books, textbooks and databases.

(4) The Department co-operates with University central library to purchase books and
textbooks related to the field.

(5) The program committee follows up on the needs and the efficiency and

effectiveness of teaching/learning resources.

6.4 Assessment of sufficiency of teaching and learning resources

Goals

Operations

Evaluation

1. Classrooms and
laboratories are sufficient
for needs of faculty

members and students.

Provides sufficient and effective

classrooms and laboratories.

Report on satisfaction of
faculty members and
students on classrooms and

laboratories.

2. Books, textbooks and
journals are sufficient for
needs of faculty members

and students.

Allocates funds from
government and faculty
revenue as well as co-operates
with University central library to
provide additional books,

textbooks and journals.

Report on satisfaction of
faculty members and
students on books, textbooks

and journals.

3. Additional learning
resources both in class and
out-of-class for self-learning

are sufficient and effective.

Creates networks and a self-
learning center of sufficient

quality and quantity so that
students can study by

themselves.

Report on satisfaction of
students on use of self-

learning resources.
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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

2018

2019

2020

2021

(1) At least 80% of program committee 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.

(4) A course report (TQF 5 Form) for all courses is

completed within 30 days after the semester ends.

(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 offered each academic

year is verified.

(7) The teaching and learning process, 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) AUl program committee, must participate in

academic and/or professional development programs

TQF 2
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Key Performance Indicators 2018 | 2019 | 2020 | 2021
at least once a year.
(10) At least 50% of support staff (if any) participate 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 with the quality of the
program is at least 3.5 out of 5.0.
(12) The average level of satisfaction of employers X
with new graduates is at least 3.5 out of 5.0.
Total number of key performance indicators for 9 10 11 12
each year

Evaluation criteria

TQF 2

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
2018 Achieving the objectives of 9 key performance indicators in total.
2019 Achieving the objectives of 10 key performance indicators in total.
2020 Achieving the objectives of 11 key performance indicators in total.
2021 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

2018

2019

2020

2021

2022

2023

(1) At least 80% of program committee 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.

(4) A course report (TQF 5 Form) for all courses is

completed within 30 days after the semester ends.

(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 offered each academic

year is verified.

(7) The teaching and learning process, 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) Al program committee, must participate in
academic and/or professional development programs

at least once a year.

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

programs each year.
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Key Performance Indicators 2018 | 2019 | 2020 | 2021 | 2022 | 2023
(11) The average level of satisfaction of final year X X
students/new graduates with the quality of the
program is at least 3.5 out of 5.0.
(12) The average level of satisfaction of employers X
with 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

2018 Achieving the objectives of 9 key performance indicators in total.

2019 Achieving the objectives of 10 key performance indicators in total.

2020 Achieving the objectives of 10 key performance indicators in total.

2021 Achieving the objectives of 10 key performance indicators in total.

2022 Achieving the objectives of 11 key performance indicators in total.

2023 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, student behavior in class, debates and discussions
between teachers and students, answers given by students to questions in class, midterm and
final examinations.
1.1.2 Teaching assessment for each course by students.
1.2 Evaluation of Faculty Members’ Skills in Using Teaching Strategies
1.2.1 Students assess teachers’ performance 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 make 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 Planning systematically for curriculum assessment.

2.1.2 Surveying information for use in curriculum assessment from current students at
all levels of the curriculum, graduates of the curriculum, graduates’ employers, and other

related groups, such as academic institutions where graduates pursue higher education.

3. Evaluation of Program Performance
The evaluation of program performance occurs annually. The specifications of the

Curriculum Assessment Committee and criteria for evaluation are in accordance with the Ministry
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of Education Announcement of Graduate School Curriculum Standards B.E. 2557 and/ or as
amended later.
AUl curriculums must be updated periodically and assessed for improvement at least by

the end of each curriculum period or every five years.

4. Review of Program Evaluation and Improvement Plan
4.1 Course improvement

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

4.1.2 In case a problem is found in some courses, the course should be improved
immediately if it is a question of just minor curriculum modifications not affecting the curriculum
structure.

4.2 Curriculum improvement

Curriculum improvement in all courses is considered a major modification having an
impact on the curriculum structure. It will be performed every five years, which will result in up-
to-date curriculum and conform 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
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Appendix

Silpakorn University’s regulation on graduate study, B.E. 2550 and the announcement of
Silpakorn University on English comphrensive standards for Ph.D. candiates of Silpakorn
University.

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), B.E. 2556.

Directives on appointment of sub-committees for drafting the Doctor of Philosophy Program
in Polymer Science and Engineering (International Program/Revised Program 2018) and
directives on appointment of sub-committees for considering the Doctor of Philosophy
Program in Polymer Science and Engineering (International Program/Revised Program 2018).

Table of comparison between former and revised program.
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Appendix A

Silpakorn University’s regulation on graduate study, B.E. 2550 and
the announcement of Silpakorn University on English comphrensive

standards for Ph.D. candiates of Silpakorn University.
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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), B.E. 2556.
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Appendix D

Directives on appointment of sub-committees for drafting
the Doctor of Philosophy Program in Polymer Science and Engineering
(International Program/Revised Program 2018) and
directives on appointment of sub-commmittees for considering
the Doctor of Philosophy Program in Polymer Science and Engineering

(International Program/Revised Program 2018).
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Appendix E

Table of comparison between former and revised program.
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