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Program Specification

Bachelor of Science Program
in Materials Science and NanoEngineering (International Program)

Revised Program of Academic Year 2019

Name of Institution Mahidol University
Campus / Faculty / Department  Faculty of Science / School of Materials Science and
Innovation

Section 1 General Information

1. Code and Program Title

In Thai : wingaTInermansindin anvdvdagmaniuazimnssuuily
(MANGATUIUIYF)
In English : Bachelor of Science Program in Materials Science and Nanoengineering

(International Program)

2. Degree Offered and Field of Study

In Thai Full Name : Inenenanstadin (Tanaansuayianssuuily)
Abbreviation : .U, (TanmaniuazImnssiulu)
In English Full Name : Bachelor of Science (Materials Science and Nanoengineering)

Abbreviation : B.Sc. (Materials Science and Nanoengineering)
3. Major Subject (If Applicable) None

4. Total Credits Required
Plan A - no less than 133 credits of courses taken while studying at Faculty of Science,
Mahidol University.
Plan B - no less than 83 credits of courses taken while studying at Faculty of Science,
Mahidol University no less than 96 credits taken while studying at University of
Technology Sydney (equivalent to 54 Mahidol credits)
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5. Program Characteristics

5.1 Degree Level Bachelor’s Degree, four-year program
5.2 Type of the Program Academic program

5.3 Language Recruitment English

5.4 Admission Thai and International Students

5.5 Collaboration with Other Institutions
University of Technology Sydney, Australia

5.6 Degree Offered

Plan A - one degree (B.Sc. in Materials Science and Nanoengineering offered by Mahidol
University)

Plan B - double degree (B.Sc. in Materials Science and Nanoengineering offered by Mahidol
University and B.Sc. in Nanotechnology offered by University of Technology Sydney,
Australia)

6. Record of Program Status and Approval / Endorsement

6.1 Revised program of academic year 2019. The program was last revised in 2016.

6.2 Program starts: Semester 1 Academic Year 2019

6.3 The SC Faculty curriculum screening procedure committee approved the program in its
meeting no. 6/2019 on December 12, 2018.

6.4 The MU curriculum screening procedure committee approved the program in its meeting
no. 4/2019 on April 4, 2019.

6.5 The Deans approved the program in its meeting no. 12/2019 on June 26, 2019.

6.6 The MU council approved the program in its meeting no. 546 on July 24, 2019.

7. Expected Date for the Implementation of Program under the Thai Qualifications Register
(TQR) Record
The program will be ready to publicize its quality and standards according to National
Qualifications Framework for Higher Education in Thailand in academic year 2021 (2 years

after program starts).

8. Career Opportunities after Graduation
Graduates of the Bachelor of Science Program in Materials Science and Nanoengineering can
find employment in
8.1 Entrepreneur in the field of Materials Science and Nanoengineering

8.2 Consultant and specialist in the field of Materials Science and Nanoengineering
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8.3 Lecturer or Researcher in the field of Materials Science and Nanoengineering

8.4. An employee in any famous company which require knowledge in the field of Materials

Science and Nanoengineering

9. Name, Surname, ldentification Number, Academic Position, Educational Qualifications, and

Academic Works published in the past 5 years of the Instructors Responsible for the Program

No. Name- Academic Degree (field)/ Institute/ Most recent Academic Works
Surname Position Graduation year in 5 years
1 | Mr. Rakchart Asst Prof Ph.D. (Chemistry), Clemson Potai, R., Faisadcha, K.,
Traiphol University, USA: 2003 Traiphol, R., Traiphol, N.
National ID B.Sc. (Chemistry), Khonkaen | Controllable thermochromic
34802001 0xxxx and phase transition behaviors

University: 1996

of polydiacetylene/zinc(ll)
ion/zinc oxide nanocomposites
via photopolymerization: An
insight into the molecular
level (2018) Colloids and
Surfaces A: Physicochemical
and Engineering Aspects, 555,
pp. 27-36.

2 | Ms. Chayanisa Asst Prof
Chitichotpanya
National ID

31020112 1xxxx

Ph.D. (Materials Science and
Engineering),University of
Rochester, USA: 2004
M.Sc.(Materials Science and
Engineering), University of
Rochester, USA: 1997

B.Sc. (Chemistry),
Chulalongkorn University:
1992

Chitichotpanya, P., Pisitsak, P.,
Chitichotpanya, C. Sericin-
copper-functionalized silk
fabrics for enhanced
ultraviolet protection and
antibacterial properties using
response surface methodology
(2018) Textile Research
Journal, 89, pp. 1166-1179.

3 | Mr. Pongsakorn | Asst Prof
Kanjanaboos
National ID

195990003xxxx

MS-PHD. (Physics), University
of Chicago, USA: 2013

BA (Physics and Economics),
Washington University in
Saint Louis, USA: 2008

Boonthum, C., Pinsuwan, K.,
Ponchai, J., Srikhirin, T,
Kanjanaboos, P. Reconditioning
perovskite films in vapor
environments through

repeated cation doping (2018)
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No. Name- Academic Degree (field)/ Institute/ Most recent Academic Works
Surname Position Graduation year in 5 years
Applied Physics Express, 11 (6),
art. no. 065503.

4 | Mr. Tanant Lecturer Ph.D. (Engineering), Nadimi, M., Waritanant, T.,
Waritanant University of Manitoba, Major, A. Thermal lensing in
National ID Canada: 2017 Nd:GdVO4 laser with direct in-
165990010xxxx M.Sc. (Optics and band pumping at 912 nm

Photonics), National Central | (2018) Applied Physics B:
University, Taiwan: 2011 Lasers and Optics, 124 (8), 170.
B. Eng. (Electronic)
Chulalongkorn University:
2009

5 | Mr. Yodchay Lecturer Ph.D. in Physics, University Roche, B., Roulleau, P., Jullien,

Jompol
National ID
31908001 2xxxx

of Cambridge, UK: 2008
M.Sc. in Physics, Chalmers
University of Technology,
Sweden: 2001

B.Sc. (Physics),
Chulalongkorn University:
1998

T., Jompol, Y., Farrer, |, Ritchie,
D.A, Glattli, D.C. Harvesting
dissipated energy with a
mesoscopic ratchet (2015)
Nature Communications, 6, art.
no. 6738

10. Study Site Location
Mahidol University, Salaya Campus, Phutthamonthon District, Nakhon Pathom Province

11. External Factors and/or Development Considered in Program Planning

11.1 Economic Circumstances / Development

The curriculum is revised according to the 12th National Economic and Social

Development Plan (2017-2021), especially the policies to pull the country out of the

middle-income trap and to promote Thailand 4.0. In order to cope with the challenges

of economic and social development dynamic, natural resource depletion, and

environment crises, building human capital for science, technology, and innovation

readiness is a key strategy. Consequently, the curriculum is planned to produce brilliant

and skillful students in both theory and applications. Students will have a chance to
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study in various fields of materials and allow to widely integrate basic knowledges to
create innovation in the field of materials science and nanoengineering. Students will use
these chances to develop a skill to communicate internationally including to assist and
improve the global compatibility of society and country.

Materials science technology have high impact in the society and directly influenced
the development of the g¢lobal economy. Most of materials are related to the
development in several fields including nanotechnology, information technology,
biotechnology construction, space technology, agricultural technology and so on. In order
to accommodate such a change, the development of human resource in materials
science and engineering is essential. The integration knowledge in materials science and
engineering is required. The students will be able to use materials science and
nanoengineering knowledge to boost up the development of this country. Furthermore,
students will learn how to use English as an international language for everyday life

communication, the program will ensure their internationalization.

11.2 Social and Cultural Circumstances / Development

Transferring of current society into a society of knowledge is a very crucial attempt
for making a value-added attitude to people of this country. Furthermore, it helps to
establish a mutual understanding of utilization of resource in a full capacity. With this
change, the sustainability will be initiated and stabilized and finally this country will be
prosperous by knowledgeable and high moral people. The objective of our society is to
provide a proper education to people and make them realize the importance of
academic ethic, respect their own culture, and believe that all their actions might
influence the progression of the country. Materials Science and Nanoengineering Program
will take part in this scheme by producing skillful students with material process that is
benefit the surrounding and society. These will support and promote the overall

development of culture and country into the right direction.

12. Impacts of Factors in 11.1 and 11.2 on Curriculum Development and Related Institutional
Missions
12.1 Curriculum Development
To develop the revised curriculum effectively, changes and developments in
science, technology, and the socio-economic structure must be taken into consideration.
Consequently, the students must be prepared with 21st century knowledge and skills in

order to be ready for change, transformation, and adaptation. The curriculum is
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developed under the guidelines of Thai Quality Framework (TQF), focusing on the learning
areas including ethics and moral, knowledge, cognitive skills, interpersonal skills and
responsibility, and numerical analysis, communication, and information technology skills,
and the guidelines of AUN-QA, focusing on the expected learning outcome. Materials
science and nanoengineering is one of the most important topics in science and
technology for the development of garment, construction, automobile, electronic,
medical and biomedical, food and agriculture. Therefore, the program is found to
develop the highly skilled people in the field of materials science and nanoengineering
with good social and academic ethics. Students who graduated from this program will

produce the innovation for material industries.

12.2 Related Institutional Missions

The mission of Mahidol University is to excel in health, sciences, arts, and innovation
with integrity for the betterment of Thai society and the benefit of mankind. Thus, the
revised curriculum aims to provide outcome-based education, in order to produce
graduates who can develop their potential of using undergraduates' knowledge and skills.
The graduates are expected to acquire MU graduate attributes; i.e., T-shape breadth and
depth, globally talented, socially contributing and entrepreneurially minded ( see
Appendix 2 page 94). Materials science and nanoengineering program is prepared to meet
the challenges of living and working in a diverse and globalized world. Students are
expected to acquire, utilize and apply their knowledge in professional career and for the

benefit of humankind.

13. Relations to Other Programs Offered by Other Faculties / Departments in the Institution

13.1 Course(s) offered by other faculties/departments

The General Education subjects are offered by other departments in Faculty of

Science and other faculties including

INIU @06
SCIN 101
AN @o&
ENGE 105
INAT ®oen
SCID 103

credits (theory — lab/practice - self-study)

NSANASETIALATUIRNT U 2 (2-0-4)
Creative Thinking and Innovation

YIUNITEUN AL AN G DN 3 (3-0-6)
Integrating Health and Environment
wialulagansaumealuiinnuszaniu 3 (3-0-6)

Information Technology in Daily Life
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WA oo DRANNININGIAERTITTUYR 3 (1-4-4)
SCBE 152 Natural Science Illustration

WA od quw%amam%*uaﬂﬂ?{ml,azia 3 (3-0-6)
SCBE 255 Aesthetics of Fragrance and flavor

339Ud @00 UszyInshagnIsnaIun 2 (2-0-4)
PRPR 101 Population and Development

d oo pllAARNY 2 (2-0-4)

PRPR 102 Regional Studies

credits (theory — lab/practice - self-study)

ARAD oo AwSanguiiloIngUszadnnainng o 2 (2-0-9)
LAEN 180 English for Academic Purpose |
AfNe oce  MuSanguiilainguszasinidunng o 2 (2-0-9)
LAEN 181 English for Academic Purpose I
AFNE belo NUNBIUALNY INUTTTY 2 (2-0-4)

LAEN 282 Multilingualism and Multiculturalism

Specific courses offered by Faculty of Engineering

wen e UHUANITIAINTTUNUGIY 3 (2-2-5)
EGIE 195 Basic Engineering Workshops

IweN bad  NamansdmsuImingsuian 3 (3-0-6)
EGIE 295 Mechanics for Materials Engineering

13.2 Course(s) offer for other Faculties/Departments
The General Education subjects are offered to other departments in Faculty of Science

and other faculties including

credits (theory — lab/practice - self-study)
WU emo  AUImaasiazvalulagiundiu 3 (3-0-6)
SCME 130 Energy Sciences and Technology
WU el INUIEEATLAZUIRATIN 3 (3-0-6)
SCME 372 Scientific Creativity and Innovation

13.3 Coordination
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The Program Director will coordinate with other relevant programs/faculty under
the university regulations.

Section 2 Specific Data of the Program

1. Philosophy, Rationale, and Objectives of the Program
1.1 Program Philosophy
Our primary focus is on educating the learners, as for them to attain academic
achievement through learning- centered education, outcome- based education and
constructivism. To become a wisdom graduate, learners combine what they have learned so
far with the new knowledge, and with experiential learning activities. While the role of a lecturer
in the learning process is shift from an information provider to a coach or a facilitator creating

challenge-based activities.

1.2 Program Objectives
1.2.1 Program Objectives
To produce graduates who have the characteristics, knowledge and skills as
follows:

1. integrate and apply knowledge in materials science, nanoscale science,

technology, and related sciences to address current and future industrial

needs.

2. demonstrate technical skills for using instruments, planning and

development of projects involved in manufacturing and service industries.

3. have responsibility for society and creative thinking as well as self-

development.

4. have leadership, professional ethics, and formulate ideas and products to

serve the social needs.

1.2.2 Program-level Learning Outcomes: PLOs
At the end of the program, successful students will be able to:

1. PLO1 Solve industrial problems in the field of materials science and
nanoengineeering logically by applying interdisciplinary approaches.

2. PLO2 Carry out industrial and academic works relating to materials science
and nanoengineeering by using appropriate instruments and in accordance
with international standard methodology.

3. PLO3 Create an independent project in material science and

nanoengineeering analyzed from scientific journals and laboratory reports
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along with laboratory safety skills and professional code of conduct.

4. PLO4 Communicate concepts of material science and nano engineering

clearly and purposefully with target audiences in English, in both written

and oral forms with appropriate technologies in an organized manner.

5. PLO5 Work independently and coordinate with others to achieve team

goals based on roles and responsibilities of a material scientist.

2. Improvement Plan

Improvement /
Modification Plan

Strategy

Evidence / Indicators

1. To revise curriculum
continuously according
to social and economic
changes including labor

market demands

. Develop a new outcome-based

curriculum based on

stakeholders’ inputs

. Obtain constants feedbacks on

the characteristics, knowledge

and skills of graduates to improve

upon the curriculum

1.TQF 5, TQF 7

2.Summary of stakeholders’

input

3. Academic meeting report,

Employers’ Satisfaction
Survey results, Students’
Teaching Evaluation, and a
summary of focus group
research with students,
parents, and alumni with
satisfraction over 3.0 out of

5.0

2. To ensure the quality of
teaching and learning
activities

. Enhance a faculty’s teaching

techniques to promote practical
learning through faculty trainings

and seminars

. Monitor and improve upon a

faculty’s teaching performance

. Emphasize student’s

demonstration of ideas, logical

reasoning, and problem-solving

1. Faculty’s training needs
survey, and a summary of
new teaching techniques

deployment

2. Teaching evaluation

records with continuous

improvement goal
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Improvement /
Mcodification Plan

Strategy

Evidence / Indicators

through interactive lectures,
laboratory, individual and group
discussions and assignments and

active research projects.

3. To improve students’
soft skills

. Encourage students’ participation

in extra-curricular activities
through student clubs and
academic activities organized by

external organizations

1. Activity transcript,

certifications and awards

Section 3 Educational Management System, Program Implementation, and

Structure

1. Educational Management System

1.1 System
Semester system

1.2 Summer Sessions

According to Mahidol University Regulations on Diploma and Undergraduate Studies of
the Year B.E. 2552-2560 and SC’s Announcement of the Year B.E. 2553, the summer session is

not compulsory session. For Faculty of Science, each course offered in the summer session must

have at least 15 failing students.

1.3 Credit Equivalence Ratio (In Reference to Semester System)

None

2. Program Implementation

2.1 Academic Calendar

In regular management, the offered courses are scheduled during normal working hours

(08:30 a.m. — 04:30 p.m.) on weekday (Monday - Friday). However, teaching and learning

outside of normal working hour are possible with appropriate management.
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Semester: 1* Semester : August-December

2" Semester : January-May

Academic calendar is subjected to change in process of approval by the University Council.

2.2 Admission Requirements

Mahidol Admission Requirements for Plan A and Plan B

1. High school graduates or equivalent certificate in the science and mathematics

program and meet the requirements according to the rules and regulations in the

student selection methods of the Faculty of Science, Mahidol University.

2. No physical impairment and mental health problems that could affect the studying

University of Technology Sydney for Plan B

B.Sc. student in Materials Science and Nanoengineering who would like to study at the

University of Technology Sydney to develop learning experience in the field of Materials

Science and Nanoengineering in a multicultural-international environment during the 2

- 3" years of study has to meet the following criteria:

1. A candidate must finish the first year of BSc. Program in Materials Science and

Nanoengineering (International Program) with GPA higher than 2.5

2. A candidate must pass one of the following English Proficiency Test: IELTS 6.5 overall

with a writing score of 6.0, or TOEFL (internet base) 79-93 overall with a writing score

of 21, or AE5 Pass, or PTE 58-64, or CAE 176-184

3. Additional requirements complied with MOU between Faculty of Science, Mahidol

University and University of Technology Sydney

Students’ Limitations in 2.3

2.3 Limitations for Certain Groups of Newly Enrolled Students/ 2.4 Strategies to Resolve

Limitations of Newly Enrolled Students

Strategies to Resolve Students’ Limitations

1. English and math skills 1. Students with limited English and/or math
skills are required to attend the provided
basic science, mathematics and English
courses

2. New environmental adaptation of 2. Students are encouraged to participate in

students in university

extra-curricular activities through student

clubs
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2.5 A Five-year Plan for Admission and Graduation

Academic Year 2019 2020 2021 2022 2023
First-year student 25 25 25 25 25
Second-year student - 25 25 25 25
Third-year student - - 25 25 25
Fourth-year student - - - 25 25
Cumulative number 25 50 75 100 100
Number of expected graduates - - - 25 25

2.6 Budget Plan
Investment

2.6.1 Breakeven/worthiness
Plan A

Income per person/throughout the program: 550,000 baht

The smallest number of students above the breakeven point: 7

°
® [xpenses per person/ throughout the program: 512,221.43 baht
°
°

The expected number of students: 30

Income per person/throughout the program: 2,033,366.40 baht

The smallest number of students above the breakeven point: 1

°
® [xpenses per person/ throughout the program: 1,814,766.40 baht
°
°

The expected number of students: 10

12
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2.6.2 Budget and costs for producing graduates (baht per year)
1) Costs in producing graduates

Plan A
No. Costs Baht per Year
1 Costs on personnel 1,868,000
2 | Hire, supplies and materials 21,450
3 Public utilities 115,500
q Depreciation 824,100
5 Subsidy (/student) 108,000
Plan B
No. Costs Baht per Year
1 Subsidy (/student) 52,400

Note: Costs on personnel, hire, supplies and materials, public utilities and depreciation

are included in Plan A

2) Income from tuition fee and others

Plan A
No. Incomes Bath/year/student
Tuition fee / course credits 270,000
2 | Outsource fund or income that supports the program 280,000
Others
Plan B
No. Incomes Bath/year/student
1 | Tuition fee / course credits MU 1920,866
2 | Tuition fee / course credits AU 1,762,366
3 | Outsource fund or income that supports the program 140,000
4 | Others
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2.7 Academic System
Plan A Plan B
In Class
Distance Learning Mainly Through Printed Materials
Distance Learning Mainly Through Broadcast Media
Distance Learning Mainly Through Electronic Media (E-learning)

Distance Learning Through the Internet

OO0000OR~
OO0000OR~

Others (Please Specify)

2.8 Credit Transfer and Cross-institutional Enrollment (If any)
According to Mahidol University Regulations on Diploma and Undergraduate Studies of the
Year B.E. 2552-2560

3. Program and Faculty Members
3.1 Program
3.1.1 Total Credits Required
Plan A - no less than 132 credits of courses taken while studying at Mahidol University.
Plan B - no less than 83 credits of courses taken while studying at Mahidol University.and
no less than 96 credits of courses taken while studying at University of Technology Sydney

(equivalent to 53 Mahidol credits)

3.1.2 Program Structure complies with the Standard of Undergraduate Programs of Study
B.E. 2558 announced by the Ministry of Education.

Standard guideline of
the Ministry of Education
for the undergraduate
Course Category . Plan A Plan B
level of education of the . .
(credits) (credits)
year B.E. 2558.
(4-year program)
(credits)
1. General Education Courses no less than 30 30" 30"
1. Science and Mathematics 20 20
2. Social Sciences and Humanities 4 4
3. Languages 6 6
2. Spicific Courses no less than 72 97 53+90*
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1. Science and Mathematics 30 18+30*
2. Major Required Courses in 50 35+30*
materials science and
nanoengineering

3. Major Elective Courses in 17 0+30*
materials science and

nanoengineering

3. Free Elective Courses no less than 6 6 0+6*

Total Credits no less than 120 133 83+96*

* credits while studying at Mahidol University + credits while studying at University of
Technology Sydney
# Students have the choice of completing the General Education courses provided by other

programs/departments/faculties to fulfill the credit requirement.

3.1.3 Courses of the Program

Courses are listed respectively in the categories: general education courses, Specific
courses and free electives, each with course codes alphabetically listed.

In each course code, credit numbers are shown before the parentheses, and teaching hours
and/or practicing hours and self-study hours are shown in the parentheses.

Course codes of the Bachelor of Science Program in Materials Science and Nanoengineering
(International program) at Faculty of Science, Mahidol University, consist of 7 characters: 4 letters
and 3 numbers.

a. Meaning of the 4 letters:

- The first 2 letters are the initials of the faculty/institution in charge, namely

M - SC indicates Faculty of Science

79 - PR indicates Institute for Population and Social research
@) - EN indicates Faculty of Environment and Resource Studies
FiF — LA indicates Faculty of Liberal Arts

9 - EG indicates Faculty of Engineering

15



Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and
Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

- The last 2 letters are the initials of the department/project in charge of teaching management.

faculty/institution abbreviation full name
Faculty of Science ARl — MA Mathematics
AN - CH Chemistry
@ — BE Bioresources & Enviromental
Biology
wel - PY Physics
A3 - ID Multidisciplinary
U - ME Materials science and
nanoengineering
YN — BM Biomedical Science
U - IN Bioinnovation

Faculty of Environment and Resource @n — GE
Studies
Faculty of Liberal Arts a9 - EN

Institute for Population and Social research ~ U# - PR

Faculty of Engineering an - IE
b. The 3 digits after the course initials
- The first digit indicates the year of study.
- The second digit indicates the field of subject.

0 indicates course related to materials science

1 indicates course related to matemathics and computer

2 indicates course related to chemistry

3 indicates course related to physics

4 indicates course related to biology and medical science

5 indicates course related to engineering

General education

English
Population and  social
research

Industrial engineering

6 indicates course related to nanotechnology and nanoengineering

7 indicates course related to industries and businesses

8 indicates course related to laboratory, intemship, seminar and project

9 indicates course related to other fields

- The last digit indicates the order of the course offered in each course category to avoid

repetition.
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Courses in Bachelor of Science Program in Materials Science and Nanoengineering
General Education 30 Credits
1. Science and Mathematics (20 credits)
credit (theory — lab/practice - self-study)

MU @06 NSANASNETIALATUIANT U 2 (2-0-4)
SCIN 101 Creative Thinking and Innovation

WU emo  IUImaasiazmalulagiundiau 3 (3-0-6)
SCME 130 Energy Sciences and Technology

AN @o& gsmflmiqmmwuas?aLmﬁam 3 (3-0-6)
ENGE 105 Integrating Health and Environment

MRS eom  WAlulagarsaumalutinuszdriu 3 (3-0-6)
SCID 103 Information Technology in Daily Life

W odle  DAUNIINYIAERITITUYIR 3 (1-4-4)
SCBE 152 Natural Science Illustration

WA & qum?amam%mmﬂ?{uuama 3 (3-0-6)
SCBE 255 Aesthetics of Fragrance and flavor

WU melo ANYIFERSLASUIANTTY 3 (3-0-6)

SCME 372 Scientific Creativity and Innovation

2. Social Sciences and Humanities (4 credits)

23Ud @00 UTEeINTUAZNITIEIUN 2 (2-0-4)
PRPR 101 Population and Development
WUd ool QilmAfnw 2 (2-0-4)

PRPR 102 Regional Studies

3. Language (6 credits)

Arne odo  MwdinguiiienguszasinIiunns e 2 (2-0-4)
LAEN 180 English for Academic Purpose |
AfNe oce  MudanguiileTnguszasinidninig o 2 (2-0-9)
LAEN 181 English for Academic Purpose I
AFNE belo  NUNWIUALN INUTTTY 2 (2-0-4)

LAEN 282 Multilingualism and Multiculturalism

Note: Students have the choice of completing the General Education courses provided by other

programs/departments/faculties to fulfill the credit requirement under the consent of advisor, the
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Program Director or Curriculum Committee in accordance with Mahidol University’s regulations.

Specific Courses 96 Credits
1. Science and Mathematics (30 credits)

credit (theory — lab/practice - self-study)

WA ool WARARAKAL TEUUANN TR RUSARY 3 (3-0-6)
SCMA 174 Calculus and Systems of Ordinary Differential Equations

WA ooe AT 3 (3-0-6)
SCCH 161 General Chemistry

WAl oce  UHUAN5AL 1(0-3-1)
SCCH 189 Chemistry Laboratory

Wd oo TANAVII 3 (3-0-6)
SCPY 180 General Physics

Wi see  UfTRNTHANAT U 1Y 1(0-3-1)
SCPY 111 Basic Physics Laboratory

WA ooe  TIMERIU o 3 (3-0-6)
SCBE 101 General Biology 1

WNd ool UFTRNTIINEWhIY o 1(0-3-1)
SCBE 102 General Biology Laboratory 1

WYN obe  FTIMBITTIUAILALlLANG 2 (2-0-4)
SCBM 121 Cell and Molecular Biology

WA bEs  NUALALTILEY 3 (3-0-6)
SCMA 259 Linear Algebra

MU bee MMSIUTUNTUADUNILADSUAZNTINADY 3 (3-0-6)
SCME 211 Computer Programing and Simulation

MU bk  ANGTWANd LAz VNAAMaNS 3 (3-0-6)
SCME 222 Physical Chemistry and Thermodynamics

WU bae  LATUNENdLazNarmE@nSAIDURAL 3 (3-0-6)
SCME 231 Modern Physics and Quantum Mechanics

WU mod  TINWEEIAEINSUNTINENIINEFNERS 1(1-0-2)
SCIN 305 Essential Skills for Scientific Research

18



Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (International Program)

2. Major Required Courses in materials science and nanoengineering (49 credits)
credit (theory — lab/practice - self-study)

BN o Uﬁﬁ’am'ﬁmmsuﬁugm 3 (2-2-5)
EGIE 195 Basic Engineering Workshops

wen bed  nNamansdmsuIcingsuian 3 (3-0-6)
EGIE 295 Mechanics for Materials Engineering

WU 000 Mé’ﬂm'ﬁ%uLLuzﬁwmﬁa@mam% 3 (3-0-6)
SCME 101 Introduction to Materials

U ol winnsdesiuresesiin 3 (3-0-6)
SCME 202 Basic Principle of Ceramics

INIU o nunINBslane 3 (3-0-6)
SCME 203 Physical Metallurgy

W oom  UNWWAlLlAENITINN 3 (3-0-6)
SCME 263 Nanobiotechnology

MU boe  TaauiluuarnsUszend 3 (3-0-6)
SCME 264 Nanomaterials and Applications

Wbz  1ATNUUIANTINTER o 1(0-3-1)
SCME 282 Materials Innovation Project |

Wil bem  lAsanuuinnssudan b 1(0-3-1)
SCME 283 Materials Innovation Project |l

W moe  mildiedesdliodmiuianmansuazimnsinnly 3 (3-0-6)
SCME 301 Instrumental Methods for Materials Science and Nano Engineering
MU abe  INgrEaninedieuaynstugy 3 (3-0-6)
SCME 321 Principle of Polymer Science and Processing

WU aalen  FagAran suareanssuululussuuliinugeamngsy 3 (3-0-6)
SCME 373 Materials Science and Nanoengineering in Industrial Process

W amo  WAndanuzudadmsuTagemans 3 (3-0-6)
SCME 330 Solid State Physics for Materials Science

W aoe  arsiainhuaruiludidnnseiind 3 (3-0-6)
SCME 361 Semiconductors and Nano Electronic

MU e UHTRNMITITanmansuagimnssuunly o 1(0-3-1)
SCME 381 Research Laboratory in Materials Science and Nano Engineering |
Wi ace  UHTRNIReTanmansuasimnssuulu b 1(0-3-1)
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

SCME 382 Research Laboratory in Materials Science and Nano Engineering |I
Wi acs  duundanmansuazifinssuuily 1(0-3-1)
SCME 386 Seminar in Materials Science and Nano Engineering

WU exd  AsnuITeianeans 9 (0-27-9)

SCME 486 Materials Science Research Project
Note: SCME 486 can be completed in research laboratory both in university and industry

3. Major Elective Courses in materials science and nanoengineering (17 credits)

Divided into 4 subjects which can be chosen in association

Materials and nanoengineering in electronics

WU obo  ASTUALNINISURN 3 (3-0-6)
SCME 260 Surface Process

U oo Lﬂ%qmmuﬁﬂmuLLaxﬂﬁaﬂanimﬁaLﬁﬂmau 3 (3-0-6)
SCME 261 Scanning Probe and Electron Microscopy

W el Tanuwividnuaziandidnnselind 3 (3-0-6)
SCME 332 Magnetic and Electronic Materials

WU e wAlulagNENUaENTUSEAYELATIET ALY 3 (3-0-6)
SCME 333 Thin Film Technology and Nanostructure Fabrication

WU moo  VIAUAEAS 3 (3-0-6)
SCME 360 Optics

WU avle  ululWlndng 3 (3-0-6)
SCME 362 Nanophotonics

Wi ace  MIANIeTanaans 1(0-3-1)
SCME 384 Materials Science Research Practice

W aee  MsENIduTagAansuazn1sUsEyng 1(0-3-1)
SCME 385 Materials Science Research Practice and Applications

WM oo NMITEUTUIUNTUAMTUTZUUSRTUNR IUNTZUIUNITNER 3 (3-0-6)
SCME 411 Programing for automatic system in manufacturing process

MU cne  NMIINA0IlUANA 3 (3-0-6)
SCME 431 Molecular Simulation

W ede  wsesdiedidnnselinduaznisideusetuneuiinmnes 3 (3-0-6)
SCME 451 Electronic Instrument and Computing Interface

WU @re aluladTagAsin 3 (3-0-6)

SCME 471 Semiconductor Technology
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (International Program)

U ol
SCME 472
IMNMIU Eee&
SCME 485

Wdefiayneanmmansuagiainssuunly 3 (3-0-6)
Special Topics in Materials Science and Nanoengineering
Rnauianemansuazimnssuuly 9 (0-27-9)

Internship in Materials Science and Nanoengineering

Materials and nanoengineering in biomedical

INIU n&e
SCME 341
IMNIU nco
SCME 342
INIU o
SCME 432
MU €o
SCME 441
MU €co
SCME 442

Auduiiwvesian 3 (3-0-6)
Toxicology of Materials

wlumalulaglunisundsen 3 (3-0-6)
Nanotechnology in Drug Delivery
TagidaugousuazmsUssgndlinisdanim 3 (3-0-6)
Soft Materials and Bioapplications
Friaamenisunnduazgunsaldmiugenuansaniy 3 (3-0-6)
Biomedical Materials and Devices for Human Body Repair
Wdaiiaun1aianTinisunngd 3 (3-0-6)

Special Topics in Biomedical Materials

Materials and nanoengineering in industrial chemistry

INIU eno&
SCME 304
INIU o
SCME 324
INIU enene
SCME 335
INIU no&
SCME 364
INIU o
SCME 401
INIU <o
SCME 402
MU €veo
SCME 421
MU oo
SCME 422
INIU &enen
SCME 433
MU o

ANUUaRAABLAZN1TIANITT0EY 3 (3-0-6)
Safety and Waste Management

nsidenvosian 3 (3-0-6)
Degradation of Materials

Tanetuvsy 3 (3-0-6)
Inorganic Materials

wilunalulagiduana 3 (3-0-6)
Molecular Nanotechnology

eGLIKINIPETRN 2 (2-0-9)
Composite Materials

nsuwlsgunanadinuazimalulagens 3 (3-0-6)
Polymer processing and rubber technology
wilgnavnssudmsuianaans 3 (3-0-6)
Industrial Chemistry for Materials Science

YanBuniduaznistugy 3 (3-0-6)
Organic Materials and Processing
gymnilaunnadanamansuagimnssuunly 3 (3-0-6)
Special Problems in Materials Science and Nanoengineering
wlunelulagluingmaninediues 3 (3-0-6)
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

SCME 461 Nanotechnology in Polymer Sciences

Materials and nanoengineering in business
WU e wangsnanugudmsuinIne mansyUsenauns 3 (3-0-6)

SCME 375 Business Concepts for Science Entrepreneurs

Free elective courses 6 credits

Students can select elective courses provided by the program and other elective
courses provided by Mahidol University. In the latter case, the selected elective courses
must be in agreement with Faculty of Science, Mahidol University.

University of Technology Sydney Courses
(Bachelor of Science (Nanotechnology))
Second and third-year students in Plan B program study the following courses at

University of Technology Sydney

Mahidol University University of Technology Sydney
Course code Course name Course code Course name
SCMA 192 Calculus and Systems of 33130 *Mathematical Modeling |
Ordinary Differential Equations 33230 *Mathematical Modeling |l
SCMA 259 Linear Algebra 33360 *Mathemetics for Physical
Science
SCME 231 Modern Physics and Quantum 68201 *Physics in Action
Mechanics
SCME 330 Solid-State Physics for Materials 68606 *Solid-state Science and
Science Nanodevices

SCME 361 Semicaonductor and

Nanoelectronics

SCME 222 Physical Chemistry and 65307 *Physical Chemistry |

Thermodynamics

SCME 211 Computer Programming and 68416 *Computational Physics
Simulation

SCME 263 Nanobiotechnology 91140 *Bionanotechnology

SCME 264 Nanomaterials and 68075 Nanomaterials
Applications
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (International Program)

Free elective 6 cp 65212 *Chemistry 2
SCME 130 Energy Science & Technology 68412 Energy Science &
Technology
SCME 360 Optics 68206 Optics
SCME 362 Nanophotonics 68513 Nanophotonics
SCME 261 Scanning Probe and Electron 68320 Scanning Probe and
Microscopy Electron Microscopy
SCME 451 Applied Electronics and 68316 Applied Electronics and
Interfacing Interfacing
SCME 364 Molecular Nanotechnology 67509 Molecular
Nanotechnology
SCME 260 Surface Processes optional subject | Surface Processes
SCME 472 Quantum Physics 68413 Quantum Physics

Note:

* This course is taught as modular courses

6 credits at University of Technology Sydney, Australia is equal to averages of 4-6 hours in class per
week

hpw = hour per week
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Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

3.1.4 Study Plan

Plan A
Year 1 Semester 1
Credits
Code Name (Theory-Laboratory
-self study)

Wd eoe | FIIMEH o 3 (3-0-6)
SCBE 101 General Biology 1

WNE ool | UFTRNMIAMeThll o 1(0-3-1)
SCBE 102 General Biology Laboratory 1

19Ud ool | pilnARnw 2 (2-0-4)
PRPR 102 Regional Studies

MAT eom | WAlulagansaumaludinuszdniu 3 (3-0-6)
SCID 103 Information Technology in Daily Life

W e | UFTRNHENAT UL 1(0-3-1)
SCPY 111 Basic Physics Laboratory

WAl oo | iy 3 (3-0-6)
SCCH 161 General Chemistry

WA ool | WARARARALTEUUANNSITI YT USANTTY 3 (3-0-6)
SCMA 174 | Calculus and System of Ordinary Differential Equations

AfNe oco | MwdnguiloingUstasdmainims e 2 (2-0-4)
LAEN 180 English for Academic Purpose |

Wd oo | HANAII 3 (3-0-6)
SCPY 180 General Physics

WAl oz | UJURNSAL 1(0-3-1)
SCCH 189 Chemistry Laboratory

Total 22
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Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

Year 1 Semester 2

Credits
Code Name (Theory-Laboratory
-self study)
19d e | UTEBINTUAZNITHRIUY 2 (2-0-4)
PRPR 101 Population and Development
WU 000 wé“mma%uLLuzﬁwmﬁa@mam% 3 (3-0-6)
SCME 101 Introduction to Materials
AN @od uimmsqmmmaséqLmé’au 3 (3-0-6)
ENGE 105 Integrated Health and Environment
WYN oo | TVINITEAUAALALILLANA 2 (2-0-4)
SCBM 121 Cell and Molecular Biology
AFNG oce | MESInguitengUszaiInINg 2 (2-0-4)
LAEN 181 English for Academic Purpose |I
BN o Uﬁﬁamﬁmﬂﬁuﬁugm 3 (2-2-5)
EGIE 195 Basic Engineering Workshops
AANG bl | NANYIUATNY IRIUTTTH 2 (2-0-9)
LAEN 282 Multilingualism and Multiculturalism
MU mod | inwzdAgdmsunTIenIsivemans 1(1-0-2)
SCIN 305 Essential Skills for Scientific Research
WU aelo | IBIFIAATLAZLIRNTTY 3 (3-0-6)
SCME 372 Scientific Creativity and Innovation
Total 21
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Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

Year 2 Semester 1

Credits
Code Name (Theory-Laboratory
-self study)
WU eoe | NIANESNATIALATUIRNTTY 2 (2-0-4)
SCIN 101 Creative Thinking and Innovation
W emo | INEEERSLaznAlUladn MuNa s 3 (3-0-6)
SCME 130 Energy Sciences and Technology
WA bex | Ruadndady 3 (3-0-6)
SCMA 259 Linear Algebra
WU oba | UlumAlUlaBNIININ 3 (3-0-6)
SCME 263 Nanobiotechnology
WU boe | Tanuilukaznsuszend 3 (3-0-6)
SCME 264 Nanomaterials and Applications
WM bz | lAsuuinnsuian o 1(0-3-1)
SCME 282 Materials Innovation Project |
AeN b | NamansdmIuImINTsuian 3 (3-0-6)
EGIE 295 Mechanics for Materials Engineers
Total 18
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Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

Year 2 Semester 2

Credits
Code Name (Theory-Laboratory

-self study)
WM o€ | Gy iingnenan$5ssuud 3 (1-4-4)
SCBE 152 Natural Science Illustration
Wil oo | vdnmsidesduressiiin 3 (3-0-6)
SCME 202 Basic Principle of Ceramics
WU boa | Menaadlans 3 (3-0-6)
SCME 203 Physical Metallurgy
MU beo | prslusunsuneniinesuazn9ans 3(3-0-6)
SCME 211 Computer Programing and Simulation
WM bkl | WallHENduaronvnamans 3 (3-0-6)
SCME 222 Physical Chemistry and Thermodynamics
WU bae | MIASURENALazNarER SRR UL 3 (3-0-6)
SCME 231 Modern Physics and Quantum Mechanics
W b quw%mam%mmﬂ?{ul,l,ama 3(3:0:6)
SCBE 255 Aesthetics of Fragrance and Flavor
Wb | Tassuuinnssudan o 1(0-3-1)
SCME 283 Materials Innovation Project ||

Total 22
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (International Program)

Year 3 Semester 1

Credits
Code Name (Theory-Laboratory
-self study)
W moe | nsltinesledmiutagmansuarimnssuuily 3 (3-0-6)
SCME 301 Instrumental Methods for Materials Science and Nano
Engineering
WM abe | WMeImaRTNOAWeTuaTN1STUTY 3 (3-0-6)
SCME 321 Principle of Polymer Science and Processing
W amo | NandaouzudsdmiuTanaans 3 (3-0-6)
SCME 330 Solid-State Physics for Materials Science
Wi ace | U§URNSWATanmansuaifmnssuuly o 1(0-3-1)
SCME 381 Research Laboratory in Materials Science and Nano
Engineering |
wndentunguivFanmansuazifinssuuily .
Major Elective
I FONET Free Elective 3
Total 17
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (International Program)

Year 3 Semester 2

Credits
Code Name (Theory-Laboratory
-self study)
W aoe | asteiithuarunludidnnsednd 3 (3-0-6)
SCME 361 Semiconductor and Nano Electronics
W aelen | Tanenansiagimnssuiluluszuulssuanavingsy 3 (3-0-6)
SCME 373 Materials Science and Nano Engineering in Industrial
Process
Wil ace | U§URNsWReTanmansuaifnnssuuly b 1(0-3-1)
SCME 382 Research Laboratory in Materials Science and Nano
Engineering |l
W aco | duunTananiuagieinssuuiiu 1(0-3-1)
SCME 386 Seminar in Materials Science and Nano Engineering
wndentunguivFanmansuazifinssuuily 4
Major Elective
I La9nLET Free Elective 3
Total 15
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

Year 4 Semester 1

Credits
Code Name (Theory-Laboratory
-self study)
Wi exo | WnTwideTanaans 9 (0-27-9)
SCME 486 Materials Science Research Project
Total 9
Year 4 Semester 2
Credits
Code Name (Theory-Laboratory
-self study)
WwndentunguivFanmansuazifinssuuily 9
Major Elective
Total 9
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Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

Plan B
Year 1 Semester 1 (at Mahodol University)
Credits
Code Name (Theory-Laboratory
-self study)

WA oo | TVINEWAN o 3 (3-0-6)
SCBE 101 General Biology 1

WNE ool | UFTRNIANeThll o 1(0-3-1)
SCBE 102 General Biology Laboratory 1

19Ud ool | pilnARnw 2 (2-0-4)
PRPR 102 Regional Studies

WS eom | WAluladasaumaludinuszd1iu 3 (3-0-6)
SCID 103 Information Technology in Daily Life

Wl e | UFTRNsHENATURUSIL 1(0-3-1)
SCPY 111 Basic Physics Laboratory

WAl oo | iy 3 (3-0-6)
SCCH 161 General Chemistry

WA ool | WARARARALTEUUANNSITI0 YIS 3 (3-0-6)
SCMA 174 | Calculus and System of Ordinary Differential Equations

AR aco | MudanguiiteTngUsrasinicinns e 2 (2-0-9)
LAEN 180 English for Academic Purpose |

WHd oco | AN 3 (3-0-6)
SCPY 180 General Physics

WAl oz | UJURNSAL 1(0-3-1)
SCCH 189 Chemistry Laboratory

Total 22
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Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

Year 1 Semester 2 (at Mahidol University)

Credits
Code Name (Theory-Laboratory
-self study)
19d e | UTEBINTUAZNITHRIUY 2 (2-0-4)
PRPR 101 Population and Development
WU 000 wé“mma%uLLuzﬁwmﬁa@mam% 3 (3-0-6)
SCME 101 Introduction to Materials
AN @od uimmsqmmmaséqLL’mé’au 3 (3-0-6)
ENGE 105 Integrated Health and Environment
WYN oo | TVINITEAUAALALILLANA 2 (2-0-4)
SCBM 121 Cell and Molecular Biology
AFNG oce | MESInguitengUszaiInINg 2 (2-0-4)
LAEN 181 English for Academic Purpose |I
BN o Uﬁﬁamﬁmﬂﬁuﬁugm 3 (2-2-5)
EGIE 195 Basic Engineering Workshops
AANG bl | NANYIUATNY IRIUTTTH 2 (2-0-9)
LAEN 282 Multilingualism and Multiculturalism
MU mod | inwzdAgdmsunTIenIsivemans 1(1-0-2)
SCIN 305 Essential Skills for Scientific Research
WU aelo | IBIFIAATLAZLIRNTTY 3 (3-0-6)
SCME 372 Scientific Creativity and Innovation
Total 21
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Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and
Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

Year 2 Spring semester (Semester 1 at UTS)

Code Module Title Credits
33130 Mathematical Modeling | 6
68201 Physics in Action 6
65212 Chemistry 2 6
33230 Mathematical Modeling |I 6
Total 24
Year 2 Autumn Semester (Semester 2 at UTS)
Code Module Title Credits
33360 Mathematics for Physical Science 6
65307 Physical Chemistry | 6
68412 Energy Science & Technology 6
68075 Nanomaterials 6
Total 24
Year 3 Spring Semester (Semester 1 at UTS)
Code Module Title Credits
91140 Bionanotechnology
or or 6
68320 Scanning Probe and Electron Microscopy
68513 Nanophotonics 6
68413 Quantum Physics 6
68206 Optics 6
Total 24
Year 3 Autumn Semester (Semseter 2 at UTS)
Code Module Title Credits
68316 Applied Electronics and Interfacing 6
67509 Molecular Nanotechnology 6
68606 Solid-state Science and Nanodevices 6
68416 Computational Physics 6
Total 24
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Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

Year 4 Semester 1 (at Mahidol University)

Credits
Code Name (Theory-Laboratory

-self study)
WU eoe | NMIARESNATIALAZUTANTIY 2 (2-0-4)
SCIN 101 Creative thinking & Innovation
Wil b | 1ATUNTINTINIGR o 1(0-3-1)
SCME 282 Materials Innovation Project |
wen b | naransdmiuiainssudan 3 (3-0-6)
EGIE 295 Mechanics for Materials Engineers
W moe | MslfiedesiledmiuTanmaniimngsannly 3 (3-0-6)
SCME 301 Instrumental Methods for Materials Science and Nano

Engineering
M e | Iemaniwediosuaznisiugy 3 (3-0-6)
SCME 321 Principle of Polymer Science and Processing
Wi ace | U§URNSWRTanmansuarifAnssuuly o 1(0-3-1)
SCME 381 Research Laboratory in Materials Science and Nano
Engineering |
Wil exo | lassnuitemuTanaans 9 (0-27-9)
SCME 486 Materials Science Research Project
Total 22
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (International Program)

Year 4 Semester 2 (at Mahidol University)

Credits
Code Name (Theory-Laboratory

-self study)
WNE odlo | DHAUNIEIMEIAERS5TTUYR 3 (1-4-4)
SCBE 152 Natural Science Illustration
WL bole | wdnnsilesiuvensiin 3 (3-0-6)
SCME 202 Basic Principle of Ceramics
WU bom | NManmvedlans 3 (3-0-6)
SCME 203 Physical Metallurgy
WINE odd quw%‘amam%mmnﬁuuazsa 3 (3-0-6)
SCBE 255 Aesthetics of Fragrance and Flavor
W b | IATIUUTANTINIER b 1(0-3-1)
SCME 283 Materials Innovation Project ||
WU e PaRAansuazImINssuululusruulsanuenavns sy 3 (3-0-6)
SCME 373 aterials Science and Nano Engineering in Industrial Process
S Ug‘jﬁ’ﬁﬂﬂiw“jﬁ%’ﬁaqm.am%uas‘i'mﬂisyuﬂu © 1(0-3-1)
SCME 382 Research Laboratory in Materials Science and Nano

Engineering ||
WU asd | Funutanmansiazimnssuunly 1(0-3-1)
SCME 386 Seminar in Materials Science and Nano Engineering
Total 18

3.1.6 Curriculum Mapping shown in Appendix 4
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

3.1.7 Course Description
1. General Education Courses

WNE oo | DIAUNIINGIFIENSTITUYR 3 (1-4-4)
SCBE 152 Natural Science Illustration

Fdsduneu: Ll

Prerequisites: No
vinwgmananazaenwiieg et iauedoyalunsinyingrmansossuend nsld
FONAWITANUFININ

Skills in illustrations and photography of specimens for data presentation in

natural science study, picture editing using software

WU eoe | NTANASINETTALATUINNTTY 2 (2-0-4)

SCIN 101 Creative thinking and innovation

sAuneu: Tl

Prerequisites: No

N3EUIUNITAR NsARaT19assA winnssu nsuidym msuszyndldnishnasieassa
wazuinnssudmiunisiteu; nsuszgndlinisfinasieassd wasuinnssudmiunis
AN39T I

Thinking process, creative thinking, innovation, problem solving, the applications of
creative thinking and innovation to learning, the applications of creative thinking

and innovation to living

W aelo | INEIFIEATLAZUIINTTY 3 (3-0-6)
SCME 372 Scientific Creativity and Innovation

Fderuneu: 1l

Prerequisites: No

wnRnwianssudesdy Wneduianssluivesdng Inemansuazmalulad
UssLnvwasuanssuaduusens MINAUNFULAZATYTUINTUIANTTY ﬁ;mﬂ?{aumq
Frpufidunannuinnssufinnaninenmansuazinalulad uwamnisadauinnssunas
MstuwIzIINTSY fregaianssuiivssauanudidamelulsyma uaziiogng
winnssusziulan winnssudunelulad wdnuwidadavaluladiiendestunianssy
Freghamaluladfduuinnssy

Basic principles of innovation, the aim of innovation in terms of society, science
and technology; ten types of innovations, concepts integration and

complementary of innovation; turning point of society from scientific innovations,
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TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

innovation incubation, example of successful innovation in the country and in the
world, basic principles of technology, innovations in technology, examples of

technological innovation

W emo | INeIAanTkazyAluladaiunasu 3 (3-0-6)
SCME 130 | Energy Sciences and Technology
AdaRunou: Tl
Prerequisites: No
Handuazimelulaundiniferdundsnu nquiiifeadesiundsnuuaznistiuldlums
Ienemand fugruenuiiumesvauszmeslulauniing sudsiEnduazmelulauiing
YoITTUUNEINUIAEN s UUSsU Anumeineimansiietundssunazimalulad
auannsalunsudtymiieafundsnu
Physics and thermodynamics of the energy systems; theories related to energy
and its applications to scientific work; fluids and thermodynamics studied at the
introductory level subjects; physics and thermodynamics underlying the
conventional and renewable energy systems; scientific knowledge related to
energy and technology; problem-solving ability in practical applications of energy
science
AN o0& Uﬂ'ﬁm'lm'ﬁqﬁszlwuazﬁfqLmﬁau 3 (3-0-6)
ENGE 105 Integrating Health and Environment

Fwdedunow: Ll

Prerequisites: No

WNANEMTU “quaIn’ Lay “Awlnden” TRuarsEAUTEUAM Lay
Hadeiimvunaunmuazdanadon msufzussuvguamnnsiamds
gnsmansdmunseiuaisaunazaiindon msUszidusa

[
(%

nIEMUMSgUAMazAIAdeL MTITeBsysannsitoguam fdia
mEgATaY sTuvmsaumALioluaiIguNIALAIndeN
ulguneguammanssas nszuIumsouiifeimuinnnndin ms
fuduTindieguamuazduindon nsughaneiies alian1sysanns
aunmuazAIIndoNANANTuSsE I guMNIarAadentuad
Concepts of “health” and “environment”, dimensions and levels
of health and factors determining health and environment; the
health system reform; the strategic development of health and

environment promotion, healthy public policy, health and
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

environmental impact assessment; integrative research for health
and the environment, indicators of well-beings; information system
for promoting health and the environment; communication for
health and the environment; learning process for developing
quality of life, living for health and the environment; self-sufficient
economy; techniques for integrating health and the environment,

health, environment and occupations

WMAT @om | wAluladasaumalutinusyan Ty 3 (3-0-6)

SCID 103 Information Technology in Daily Life

Fdsduneu: Ll

Prerequisites: No

LV]ﬂIUIagﬁ’]'iﬁumﬂLLﬁ%ﬂ?iﬁB?ﬁi AUNLNBLATEIUUTENDU SEUUABLTIMBS 815AWIS
uazgelving Waunsulszendsnunisdoans Wsunsuuszgnddmunsdamsdoya
Tsunsuuszendsmunsinkaslusunsuussgndausuuinass mMssnwianudasnde
yosApuiames NsUsTINARALUUNGLILY TusTILAzNmNeTIRgTes

Information and communication technologies, meaning and component, the
computer system, hardware and software, communication applications, data
handling applications; measurement applications and modeling applications;

computer security, cloud computing, ethics and laws

WNE odd quw%‘&mam%mam?{w,t,asia 3 (3-0-6)
SCBE 255 Aesthetics of Fragrance and Flavor

dsauneu: Tud

Prerequisites: No

ms%'uifﬂ?{maxia NAULKAIUATE SAWIRUISH NAuLavATuenaY a153sine
nIgUILNMINAU gaustin tifuvonssve duNaNLArNITUTIERS TveuuazansUss
WAITAYA aNSlAlAsULUUSTINTIARaENSITUS Tl

Perceptions of fragrance and flavors; smell of death; taste of love; odor and its
chemistry; volatile chemicals; distillation process; aromatherapy; essential oils;
concoction and formulation; perfume and flavors; natural identical and their

applications

29Ud @om | USTW1NTHagNISHRIUN 2 (2-0-4)

PRPR 101 Population and Development

FuTerunau: ludl

Prerequisites: No
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WWIAR N B UTEVINTHATNINRIUT ANNFURUSTENINUTEINTRasN IR WL
Uey1ns FIAL UALLATEEAY NMINUIMITNEINTUYYE N1SANYT ALEINIU Mséediu
wavAududlos vieadu Awndonnaznine nssssuui nsildusnmeauvy an
P msﬁwmaqqﬁm%jmﬁﬂm AATIENRALTNING HUINWNITHIL

Concepts and theories of population and development, relationships between
population and development in terms of population, social and economic
aspects, human resource development; education, poverty, migration,
urbanization, locality, environment and resources, community participation,
feminism; the Greater Mekong Subregion (GMS) development, analyzing and

criticizing directions of development

23Ud @0l
PRPR 102

niaAfn 2 (2-0-4)

Regional Studies

Fdaauneu: Tl

Prerequisites: No

NOUAUNITNAU N uHANUEUTUSIENINUTEMA TRTERimuINSLasiAn1ens
WG‘MUWV]’NLFT?N%H?]LLa”ﬂﬂﬂM%@ﬂﬂi‘”LVIFﬂUL@L‘US ﬂﬂii’)llﬂalﬁ/l’]ﬂLﬂiiﬂ%ﬂﬁ]“ﬂ@ﬂﬂllﬂ’]ﬂ @‘LJ
ﬂiJﬂ’]ﬂﬁﬂJLLllU'ﬂ‘Uﬂ Uiu‘U']ﬂﬁJ@WL‘ZiEJu L‘ummimmimmaua}u ﬂﬂi’)Lﬂi’]u‘ViNﬂﬂiuWU‘Vl—
Lﬂﬂ‘lmiu@’mmi‘l?@;ﬂ’i] AP Useunnsuas Inusssu 3 'JW’]ﬂ‘l?} AU Lazll@uesIg9U
Development theories, international relations theories; an analysis of the
economic and social developments and directions of the Asian countries; regional
economic integration, Greater Mekong Sub-region (GMS), the ASEAN community,
ASEAN-China Free Trade Agreement (FTA); an analysis of economic and socio-

cultural impacts; commenting, discussing and presenting reports

AAND eco
LAEN 180

189NN TNQUIEAIANIIYINTT © 2 (2-0-4)

English for Academic Purpose |

AudaRunou: Tl

Prerequisites: No

fdniinns duau hensel waznwildvesluusundaaadnnnis invenisieansi
fudulunsaumnngudes Msdassamumsaiiiieadesiuuiunuvinedonay
Jv1n13 mil,%uL‘TjﬁﬁmmiLﬁaﬂﬁuﬂ’liémmzmiﬁdmmLméﬁaga@i’m 9

Vocabularies, expressions, grammar, and contextualized social language; essential
communicative skills in small groups; simulations in various university and
academic situations; an introduction to academic writing; and reading and listening

from various sources
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AFNe oce | MuinguiiiengUsrasdmndinins e 2 (2-0-4)
LAEN 181 English for Academic Purpose |I
UsAUARY: ARND oo mwndanguiiteTngUsrasinidinns o
Prerequisites: LAEN 180 English for Academic Purpose |

nagnsiddylurinuensldniuiied mssuuazmsitsiaunmednnms mayaluids
ArmsuaznsdeusziuSenny suainusdes fe heansal fdwiivinms madeu
asu whumwsinguitlilussiueenn uasidomiAvrtudsaulan

Essential strategies for four language skills: reading and listening from various
sources, speaking in academic contexts and essay-writing, including sub-skills i.e.,
grammar, academic vocabularies, and summary with a focus on academic English

and issues related to world societies

ARND bclo | WANWILALNYIRILETTY 2 (2-0-4)
LAEN 282 Multilingualism and Multiculturalism

sAuneu: Tl

Prerequisites: No

Wluimdifeafunivuaz fausssusng seulan avuiduuneid waslanAtand ana
anwalkazauvatnvaslulannuaiwayny Iauss sy

The concepts of languages and cultures around the world; internationalization,
and globalization; the universality and diversity in the multilingual and

multicultural globe

2. Specific courses

WA oo | ALY 3 (3-0-6)
SCCH 161 General Chemistry

sAunew: Tl

Prerequisites: No

lassaievetarnay Wusuiall uiauasnguiaadluanaveuia augasenineignia
a1savanguazAoanaen guunamanseil taunamansini aunavedlossuuazlnfiadl
Atomic structure; chemical bonding; gases and the kinetic molecular theory of
gases; phase equilibria solutions and colloids; chemical thermodynamics; chemical

kinetics; ionic equilibria and electrochemistry

AN o | UJURNISIAL 1(0-3-1)
SCCH 189 Chemistry Laboratory

FuTeruneu: ludl

Prerequisites: No
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Aawmadiansmmesssluiidennuitesiuniivnlusazieiidunididwu
Practice experimental techniques related to topics in general chemistry and basic

organic chemistry

WAN onld | WABATALAYITUUANNITBRURUTA Y 3 (3-0-6)
SCMA 174 | Calculus and Systems of Ordinary Differential Equations

Fudarunou: Tl

Prerequisites: No

NsNUNIULARARAVANINMIIgN kAT auuSyaslenTunniy aufusvesilandunILnaudls
flerdusslnadanndu faidudshduasilsiduasniafiu msmeyiuslay3eouay

g0 3dUTINS MyUssendeyinsufenwius Usiusidawauazluddan nguunudn
YaveuAaRaa walAn15mUTIuS nMsuszgndnsmUsiug ssuvaunsiaeyiiug
andfyanufiemauazsua fuvusving nateast nalnsslagiBmdnvaziomy ms
Useynd seuvaunIageeyiusansy

A review of calculus, chain rule and derivatives of inverse functions, derivatives of
trigonometric, inverse trigonometric, exponential and logarithmic functions, implicit
differentiation and related rates; applications of derivatives, antiderivatives, definite
and indefinite integrals, fundamental theorems of calculus; techniques of
integration, applications of integration, systems of ordinary differential equations,
direction fields and phase portraits, matrix representation, stationary solutions,
solutions by eigenvalue method; applications of systems of ordinary differential

equations

Wild oco | HaAndly 3 (3-0-6)
SCPY 180 General Physics

dsaunau: Tl
Prerequisites: No

4

nafans nasmansveslia suvnarans pauazviaumans Iniudman Hdndaalu

9

Mechanics, fluid mechanics, thermodynamics, wave and optics, electromagnetism,

modern physics

WHld oo | UJURNSTENdTUNUGIU 1(0-3-1)
SCPY 111 Basic Physics Laboratory

FwdsRuneu: lud
Prerequisites: No
N1sVAaIENATUIUgIULTWINYE N UNTIn N1stulinne LagdnsIeina N3

Weulvsnsnaassdniunguijluiidonamans weslulawndind waz luhusiman
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Basic physics experiments emphasizing on measurement, data-recording and data-
analysis skills in the topics related to and supporting a theoretical study on

mechanics, thermodynamics, and electromagnetism

WVE eoe | T1MelU @ 3 (3-0-6)
SCBE 101 General Biology 1

Fdsduneu: Ll

Prerequisites: No

Fnefiuguuazanuivnsdine siavesastiluana siavensad
aiieade masyivlawazwaluaduvesad Jadefidmanans
WIHUlaLAENSHTIN NMsuULead Wugeans WUULNUNSEENen
anuaizyaiugnIsy Wugmansszduluana naluladfidueirenduuun
T Gnaingt Frinerannziindestasn1seying

Basic biology and fields of biology; types of biological molecules;
types of cells and tissues; the growth and metabolic processes of
cells; factors affecting growth and survival of living things; cell
division; genetics; pattern of inheritance; molecular genetics;
recombinant DNA technology; evolution; ecology; environmental
biology and conservation

WE ool | RNl o 1(0-3-1)
SCBE 102 General Biology Laboratory 1

Fudarunou: Tl

Prerequisites: No

ndesqanssmi nsiadoufivesiuana iwaduarosuniuad ieidediy loidednd mauts
Lgas WUgAERSUTTYINT TIIMeNgANTSN TLAINEaETINgIan1ITLInaeY
Microscope; movement of molecules; cells and organelles; plant tissues; animal
tissues; cell division; population genetics; behavioral biology; ecology and

environmental biology

WIN oo | FVINEITEAUWRILALIIANA 2 (2-0-4)
SCBM 121 | Cell and Molecular Biology

Audarunou: Tl

Prerequisites: No

Tnssaiauagnihilveawad Tinuaznisdssindoyamelumad msdeiundsnulussuy
T mMsdsdyanaveaead msilaiveseas mswmunduwadeinduniy nsane
WATAITHAIUN VIR
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Cell structures and functions, life and information flow in cell, energy flow in the
biosystem, cell structures and functions, cell signaling, cell divisions, cellular

differentiation, cell death and development.

WA & | NIAURLTIAY 3 (3-0-6)
SCMA 259 | Linear Algebra
Fudarunou: Tl
Prerequisites: No
U3iinmes nmsudaadadu Usplinaaunely awansuuuigides Amndsassies
flan Adnuazlamziaznnmesdnvazions mswasduuminddoauazaoiuau
U3inwesidedou MIkenAengiu ANnduLiiey seuuaun1seuiusigdy
Vector spaces, Linear transformations, inner product spaces, projections on to
subspaces, Least squares, Eigenvalues and Eigenvectors; diagonalization and
Jordan forms; complex vector spaces, singular value decomposition and the
pseudouniverse; systems of linear differential equations
W bee | NM5UILNTUABUTIMDTLATNITINEO 3 (3-0-6)
SCME 211 Computer Programing and Simulation
Furdarunou: Tl
Prerequisites: No
mu§hluiRnfuronfiimesuuuiinea lWsunsunonfnmes mwfiléideulusunsy
waznSsUTUTLNTUABLNLADS TTUULTIRIAY DaNDINNEUSUMIAUMILAZNIT
ISENEIRU N1TATUUUTIADS
General knowledge of digital computers, computer programs, programming
languages and computer programming; flow charting, the numerical system,
algorithms for searching and sorting; the model simulation
W bl | AIFENS LAz UNaranS 3 (3-0-6)
SCME 222 | Physical Chemistry and Thermodynamics

Fdsduneu: Ll

Prerequisites: No
gaurnaransuazIaunaranslunszuIunsniinseuAquITULLAE aTazatuauna
sewieignn waransazgaethli nuiuaznalnuesufizonilliesuiesnanig
WAnuiseluszuudandl wazszuudinin

Thermodynamics and kinetics with applications to gasses, solutions; phase
equilibria and electrolyte; theories and reaction mechanisms used for explaining

the rate of reactions in the chemical and biological systems
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W bme | LUASUNENALaZNamERTAD UGN 3 (3-0-6)
SCME 231 Modern Physics and Quantum Mechanics
sAunew: il
Prerequisites: No
Aa ooURAd ulvdnlnd Mandsefuesmonuasiiinvasnamaninleuiy aun1svesls
faeed NQuauunsii wuudnaesweaniniilen mvihlvmednigunsadassaing
Bianmsou
Waves, optics, and electromagnetism; atomic physics along with the development
of quantum mechanics; Schrodinger’s equation, self-consistent field theory,
Hartree-Fock model, geometry optimization and electronic structure
BN o Uﬁﬁ’ﬁmﬁmﬂsimﬁugm 3 (2-2-5)
EGIE 195 Basic Engineering Workshops
sAunew: Tl
Prerequisites: No
Feuwuuimnssuideiu wlssdleduiuleuwusdmnssy nsldreuiunestaelunis
ponuuutuiiugu nssAinsdndesiu qunsaiuasiaiesdiedmiunsauiBnisndn
audaenfeduiiugudmufiRnsimnssy
Fundamentals of engineering drawing; tools for engineering drawing; basic
computer aided design; fundamentals of manufacturing processes; equipment and
tools for manufacturing processes; basic safety for engineering workshops
FeN bed | nafmansaiuImnIsNTan 3 (3-0-6)
EGIE 295 Mechanics for Materials Engineers
sAunew: Tl
Prerequisites: No
VNNBSUSY @UAATEITRIGNST AMNEUTUSUDIAUALLATAIULTEA AVILLAY N3
Fou Tuiudda n30n wagnistie aenauvedlud namandeidestuiug gnasn
uavady narmanstuiugululaseasseivuly
Force vectors; equilibrium of rigid body; stress and strain relationship; stress, shear,
moment, torsion and buckling; Mohr’s circle; basic continuum mechanics, yield
point and stress; basic mechanics in nanostructure
WU boe | Fanuiluwanisussynd 3 (3-0-6)
SCME 264 Nanomaterials and Applications
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Fdsduneu: Ll

Prerequisites: No

T’nsaidlaswainseiuuily Jaquilu uazgunsalszauunly mallan13vn deposition
nsUanlassaiedanuaznisinisesiamediemedasaiiuwly mahfaguilululdly
Finade AantAfvainvarsuazmsthluldlumsnummduazgunsabidnnsednlue
UIAR

Methods for producing nanostructures, nanostructured materials and nanoscale
devices, using deposition, growth and self-assembling processes; using real-world
examples to demonstrate how the unique properties of these materials can be
tailored for a wide range of applications from novel building materials and medical

prothestics to the next generation of electronic devices

W eoe | WiNNISTULUEIIMTagmmans 3 (3-0-6)
SCME 101 Introduction to Materials

sAunew: Tl
Prerequisites: No

sl a 1%

fugnuenusifesiuimnssuian uasinermansiifeidesiutag anuaansaluns
uityvifeafutan wasiid laguastfvesian uszuarlnssainvesoznenves
VYIUTaUUUNEN m’mblzjamuu'im(iuwﬁﬂ mMsuns andRidanavedlany nMsdeuainsiumia
waznalnnseduanuuds Anudumal ununwawarnsulaavialulany nssudsnig
anufounadlanzuaslanznay wriinduazui wediues nssuBnistusunedues ms
finnseu Tanunly

Fundamental knowledge about materials engineering and science related to
materials; an ability to solve materials problems and understand properties of
materials; bonding and atomic structure of crystalline solids, defects in crystals,
diffusion; mechanical properties of metals, dislocations, hardenting, failure, phase

diagram and phase change in metals; heat treatment of metals and alloys,

ceramics and glass, polymers, polymer processing, corrosion, nano-materials

W ool | naNN13LU0IRNUTDUYIIEIN 3 (3-0-6)
SCME 202 Basic Principle of Ceramics

UsAUARY: MU o006 wﬁﬂms%uLLuzﬁmwﬁa@mam%

Prerequisites: SCME 101 Introduction to Materials

SnwazlazdalanauiLayleeslin aulRlase@Esaveawin NMSFAATIETLAYN1TTY
U anldfidena audRsiannselind andRudman uavanUfduaswaaysnlin
Covalent and ionic characters, structural properties of ceramics; synthesis and

processing, mechanical-, electronic-, magnetic- and optical-properties of ceramics
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INIU woen
SCME 203

AaAINYBelany 3 (3-0-6)
Physical Metallurgy

UAUARY: MU o006 wé’ﬂﬂwa%y’ul,l,uzﬁwmqi’a@mam%

Prerequisites: SCME 101 Introduction to Materials

lassaiavedlany Taunnias YA NIUNS Weiadasess usueadansyn way
vdnmsasuualaveslednany anuduiudsenindasainuuugana ua
AnautRng n1stugUidody

Metallic structure, defects, crystalization, diffusion, ferrous alloy, non-ferrous alloy,
phase transformation, microstructure and mechanical properties; basic metal

forming

INIU o
SCME 263

PumAlLlagn19gInn 3 (3-0-6)

Nanobiotechnology

FIAUNDW: W ebe  TIIMEITTAUAALAYLIANG

Prerequisites: SCBM 121 Cell and Molecular Biology
mwddonnTumalulagluszuudsine msdeunuussuuiignaiislaesssua
dielmAnnsUszgndsingg msdnnaluanasehaduszfoulddenuios szuu
aunUszasisesuuluang SIS uUnTaTamsdanm Fdnememsunndéag
wluwmalulad NMsuszenaldianluauueige

The importance of nanotechnology in the biological system; mimicking the natural
system for new applications; self-assembling complex; the multi-funtional system
at the nanoscale; developing the new biosensing, biomedical systems by using
nanotechnology; its applications to various kinds of work

MU bzl
SCME 282

lassnuuinnssudan o 1(0-3-1)

Materials Innovation Project |

Fwdadunew: 1l
Prerequisites: No
ilasanuddenineitesiunisasuinnssuvesianmans

Carrying out research projects related to materials innovations

MU b
SCME 283

lasanuuinnssudan b 1(0-3-1)

Materials Innovation Project |I

sAunew: Tl

Prerequisites: No
vilassnAdoiifedostunsaisuinnssuvesanmaniuaznisussgnd

Carrying out research projects related to materials innovation and applications
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INIU noe
SCME 301

nsidinsesdledmiuianeansuayimnssuuily 3 (3-0-6)

Instrumental Methods for Materials Science and Nanoengineering

sAuneu: Tl

Prerequisites: No

pdnnsiuguMTiesgideeiowie aunlnawyirenas nagaAnduLaUUDEAaL
nuaugesndu mMIwatamwuvaznauiindilatunisinumaudfvesianmemataniue
AouANIMYS lwmudlawvs  woswelsuvs Aasudums lasunlnnsfluuuresman
whalasunlnnndl leseulasunlnns @ Saadesuunudnslswuud vdnnsveuadedle
wdidnnseululasalad ﬁﬁﬂm’i%@ﬂﬂﬁmﬂﬁ%iiﬂﬁaLgﬂmiauﬁ'&LLUUﬁ@ﬂﬂi’mLL@%LL‘UU‘W%Q
K1 IENNISTOIATBIALNULUULIIOZABY WaghuUTLLaEY ndnnswedesaalnsalad
yospyNABEnNATaIINSsAlend WaviinTsinaidsuuidiond uasirtesawnlasy
PsURINIA loDRUY RN

Basic principles in analytical instrument techniques; UV-Visible spectrometry;
atomic absorption spectrometry; (FTIR, UV-Vis and Raman); atomic emission
spectrometry; conductometry; potentiometry; amperometry; coulombmetry; liquid
chromatography; gas chromatography; ion chromatography; nuclear magnetic
resonance; auger electron spectroscopy; scanning electron microscopy; tunneling
electron microscopy; atomic force microscopy; scanning tunneling microscopy; X-
ray photoelectron spectroscopy; x-ray diffraction; secondary ion mass

spectroscopy

INIU e
SCME 321

Wemansnediueflarn1svugy 3 (3-0-6)
Principle of Polymer Science and Processing

sAuneu: lud

Prerequisites: No

Use3R uasfiuwamedwes MIANYINEALLSIUAIUAS) USEnoume g
fupsizn  msAnwauth nmsAnwlaseadny audfdena  andRdelndy wedlues
uluwalulad

Origin of polymer science, polymer synthesis, polymer characterization, polymer
structure, mechanical property of polymer, polymer in nanotechnology

INIU neden
SCME 373

Tanraniuarlenssuuiluluszuulssnugnamns sy 3 (3-0-6)

Materials Science and Nanoengineering in Industrial Process

dsauneu: Tl
Prerequisites: No
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anufidesiuiiaiutunoumsgnanunssudmiunandasiangg nsdentanildlunis
VT’]Lﬂ'%laﬁﬂil,l,azqmammiwm6] nseonuuuluas LLasmiaaﬂLLUU%udauLﬂéaﬂﬁﬂiguﬂ
msﬂizﬂ%%ufhuLﬂ%ﬁﬂﬂuqmamﬂﬁwﬁLﬁm%aﬁ'ufa@mam%uaﬁmmiuu’ﬂ,u A9
Beouvalssnugnanvnssuiiisades

Fundamental knowledge of material science and nanoengineering in industrial
processing; materials for machine and industries, mold and industrial part design,
industrial machine components and assembly; visiting related industries

WU aeno | TANdauzudsdmsuianans 3 (3-0-6)
SCME 330 Solid-State Physics for Materials Science

dsaunau: Tl

Prerequisites: No

wuszeiluveauds Tnsadrwasmewds madonuuanlasedondn wamanseneyly
AN audinisarudou Bidnnseudaselurends uaundsnuvesvads nsndeuiives
3idnaseunaraiunsvuds audRladidnyin ansfeiai

Chemical bonding in solids; structure of solid matter; diffraction from periodic
structures; dynamics of atoms in crystals; thermal properties; free electrons in
solids; the electronic bandstructure of solids; motion of electrons and transport

phenomena; dielectric properties of materials; semiconductors

WU epe | @15AastkazunludlEnnsaing 3 (3-0-6)

SCME 361 Semiconductor and Nanoelectronics

sAunew: lidl

Prerequisites: No

Tassaaunundanuuesansisinr nquiinisvuds nquinisnszans nsgendulas
msUaesssd lalenseese fi-du seuselaveuavansiuiit udawesviinsesse
lulnan$ sessielany-senled-ansnafih nszuaunisairsgunsal 299539 gunsal
Sidnvseiinddfm gunsalunludidnnsetind

Band structure of semiconductor; transport theory; diffusion theory; absorption
and emission of radiation; P-N junction devices; metal-semiconductor contact,
bipolar junction transistor; metal-oxide-semiconductor (MOS) junction; device
fabrication process; integrated circuits; low dimensional electronic devices;

nanoelectronic devices

WU mo¢ | inwzdAgdnsunTIdenaivemans 1(1-0-2)
SCIN 305 Essential Skills for Scientific Research

FyrdeAunau: Luidl
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Prerequisites: No

MseankUUMIMAaes n1siivdeyasgeiiuszdniam nmstuiindeyavesiesjiRnns
N5ANKUUNITNARDY MTTATIENdaYan1eadia n1slelusunsu R Audasndienis
Fanm anuvasadonmandl anudasasedulii anudedadnddnns nsenaen
91U 930555U AvANS

Research planning; effective data collection; lab notebook writing; experimental
Design; basic statistical analysis; basic in R programming; biological safety; chemical

safety; electrical safety; academic integrity; plagiarism; ethics and copyright.

MU e
SCME 381

U UAnswaideTanmansuayienssuunly o 1(0-3-1)

Research Laboratory in Materials Science and Nanoengineering |

Fdsduneu: Ll

Prerequisites: No

V]Z]UJ;]LL@ miﬂiﬂﬂgumﬁummﬂuﬁmafﬂ,mammamumammsmuﬂu ﬂ?'ﬁﬂ\‘imi’luﬂﬁ’]i n19
mammamammﬂwaﬂmiwumu mmmiymumswam ﬂ']’i’JG]ﬂ’l'ﬁLaEJ’JLUu‘UEN'Na
Bnd MIganduveLaaUalasalalvesuadunlsise

Theories and practical work on major techniques in materials science and
nanoengineering, materials synthesis, design, processing, x-ray diffraction, optical
absorption, FTIR spectroscopy

MU =l
SCME 382

U1t Tanmansuazimnssuulu b 1(0-3-1)

Research Laboratory in Materials Science and Nanoengineering |l

FwdsRuneu: lud

Prerequisites: No
ngufuwaznsinUfUAnsvesmaliavantuianemansuagdmnssuunlu n1sldnges
qanssAiBidnaseu MlinTesituia mslindesqanssmiussesnon

Theories and practical work on major techniques in materials science and

nanoengineering; electron microscopy, surface analysis, atomic force microscopy

INIU ancd
SCME 386

duundanmansuazifinssuuly 1(0-3-1)

Seminar in Materials Science and Nano Engineering

FUAUARY: MU o006 wé“ﬂﬂ’ﬁ%w,l,uzﬁwma*?a@mam%
Prerequisites: SCME 101 Introduction to Materials
TnAnwvinsdnsduainiielduuunluidedildSuteumneg
Literature search, giving seminars on assigned topics

MU @D
SCME 486

lssnuidetanenans 9 (0-27-9)

Materials Science Research Project

IRUNDU: WU eoe NENNTTULUETIVNTTARAERS
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Prerequisites: SCME 101 Introduction to Materials
Aunfuazideluhdeildfuneumng Tinsed Jansainaauide aeanuideduian
FERSIAzIAINTIULIY

Carrying out research on the assigned topic, analyzing, discussing, and creating

research in materials science and nanoengineering

3. Major Elective Courses in materials science and nanoengineering

W oo | ATEUIUNIITSU 3 (3-0-6)
SCME 260 | Surface Process
FUsAUABY: U 006 ydnnIstuLurimeYaneans
Prerequisites: SCME 101 Introduction to Materials
iuRwarBumae woslulaunTndaiui wseiein nszvIUMIYATUTigaMaTiasi
a13A7ua NsnsEemvEiden fufnuaznoanosd A lamesunaaniRsening
fufnvesansaosiin AuauURluAlivessesnaTanuavauddylumansluseauunly
Investigating the chemistry of surfaces and interfaces, covering such topics as
surface thermodynamics yielding concepts of surface energy of solids; covering
surface tension of liquids, adsorption isotherms, surfactants and micelles, wetting
spreading, and surface energy and colloidal (or nanoparticulate) systems,
emphasizing on the chemistry of interfaces in underpinning the development of
the nanoscale systems
W boe | inFesannuildnsulazndeganssmididnaseu 3 (3-0-6)
SCME 261 Scanning Probe and Electron Microscopy
FUsAUABY: U 006 ydnnstuLuzimeYanaans
Prerequisites: SCME 101 Introduction to Materials

NInTIRdeUlarasnean aunsal wavsyuunedininaielassaineseauulu nsld
qﬂﬂ'sajm"mg]ﬁl,ﬁ'sﬁaqasml,l,zius]’w walind1miuLA3ed scanning tunneling wae atomic
force lumsdnnislasiairssgiuunlulagseiuognon vdnnsvesAdsqanssal
Sidnnseu nsliiedesanssmididnmsoudmivaumainemansuazimalulad ms
faagnveandesqanssmididnaseu uazmsliiaiesatudesdu

Characterisation and production of materials, devices, biological systems with
nanoscale features requiring an analysis and manipulation tools with extreme

precision; the advent of techniques such as scanning tunnelling or atomic force
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Degree M Bachelor [J Master [ Doctoral Faculty of Science

TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

microscopy to view and manipulate objects at this level; using the electron
microscope for the science and technology; recent developments in the
techniques; hands-on experience using a variety of scanning probe and electron

microscopes

WM malo | TanuilvidnuazJandidnnsetnd 3 (3-0-6)
SCME 332 | Magnetic and Electronic Materials
AdaRunou: Tl
Prerequisites: No
fuguenuifefuauuuimin mawdenhmasivgn @ulddanedistaves
wilwdn woulelelvstlundman anuiounazmsasivesuaulolalnsd Jaquadman
wazgunsaiasiolyl npveslend An1sunlaiin Tave audu uasYandsiinly
Siannsednd Tulnamsudeanes niudawmesnaauulni ssuulwihdanalulasuay
wily uargunsaididnyseiindadelng
Basic knowledge in the magnetic field, magnetic polarization, magnetic induction,
hystheresis loop, magnetic anisotropy, thermal and anisotropy, magnetic media
and modern magnetic device; Ohms law, electrical conductivity, metal, insulator
and semiconductor in electronics, bipolar transistor, field effect transistor,
micro/nano electro mechanical system (MEMs and NEMs), modern electronic
device
W e | AluladWlanuisaznsUsshvglasaseunly 3 (3-0-6)
SCME 333 | Thin Film Technologyand Nanostructure Fabrication
sAuneu: Tl
Prerequisites: No
Sanaosdinlugauad auauiRivesfiduus dnuasnsitindvoamaresuduasiatures
fiduue maliansugnlasasieunly nmsnsiraeulassasieuly msdilulives
TAssasneunlu
Ideal 2 dimension material, thin film properties and characteristics, physics of thin
film nucleation and growth, nanostructure formation techniques, nanostructure
analysis, nanostructure applications.
WU abo | ViAUAIERNS 3 (3-0-6)
SCME 360 Optics

Fuderunew: Ll

Prerequisites: No
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

noAnssuaraudRvedas Mainufduiusveuasivaas M MeinIsinguns
ﬁ%mizwj’mau’mLL;J'mﬁﬂIV\Iﬁ’]Lﬂﬁlauﬁ'ﬁuamﬂmﬂ%mé“ﬂmi‘umL’mma%lma@ﬁ'maz
auNsANBLILTY mﬂﬁﬂﬁﬁmmé’lﬁmﬁamsﬁwﬁﬁam'ﬁﬁugmmqﬁmmam% N3
AATZRULANMTUNAUDNAN TR DINTIAUAIERS

The behaviour and properties of light; the interactions between light and matters;
an analysis of the interaction between the moving electromagnetic fields and
matters by using the principles of vector calculus and differential equations; using
important techniques in conducting basic optical laboratory; analyses and

presentations of optical laboratory results

W el | wilulnlading 3 (3-0-6)
SCME 362 | Nanophotonics

AvaRunou: Tl

Prerequisites: No

flugueduuasitmumanslumsiand nalsvannwesuazurandauazeyiudlunis
osuBUTINgnsaivesauLiiAtuiuaans Unngnsaifintusssrinaaunmiiy
TassadsunluuagunumiiisudfHne uaslassadsunlumaad aunsveaudindiia
wazsunsnievesrdumimanliihfuaans ey nssuiunsaddlelaunsuan
NIRRT NTTUIUNIIN near field oaviind wazurlulnlnind

The foundation studies of waves and optics undertaken in an introductory physics
subjects; using the methods of vector calculus and differential equations to
analyse how propagating fields interact with matter; Showing the important role
of the field distributions at the nanoscale in many well-established and
developing biological and chemical nanoscale analytic tools; Maxwell's equations,
interaction of electromagnetic waves and matters, diffraction and holographic

gratings, near-field optics and nanophotonics

W mee | NSENITeTanAans 1(0-3-1)
SCME 384 Materials Science Research Practice

vaRunou: Tl

Prerequisites: No

vimsidglwhdefifedesiutanmansuarimnssannlu

Carrying out research in a topic related to materials science and nanoengineering

W ace | MSENITeTanmmanswaznsUszend 1(0-3-1)

SCME 385 | Materials Science Research Practice and Applications

Fdsauneu: Tl
Prerequisites: No
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

i sITeluindenifetesiuianmansuagimnssuunluiasnsussend
Carrying out research in a topic related to materials science and nanoengineering

and applications

MW oo | NMIFUTUTLASUANSUTTUUOR UL L UNSEUIUNSHES 3 (3-0-6)

SCME 411 Programming for Automatic System in Manufacturing Process

Fdsduneu: lud

Prerequisites: No

AudndudmiussuunsmuansnluliRlunszuiunisudn, enamnssy 4.0, 5.0 iu
nsudntan, winmislilasroulnsanesidowiu ndnmevhnudesturesszuuslu®
nafeulusunsululasnevlnsaiaes mehouvesdumeailesiussnitgunaiiag
wazAONNIWES fogenisldnulasnsHn@eulysingy

Essential of automatic control in manufacturing processes, industrial 4.0, 5.0 in
material production; basic microcontroller, basic principle of automatic system,
microcontroller programing; interface principle between device and computer,

examples of applications and practical works

W @ae | MITIaslUENG 3 (3-0-6)
SCME 431 | Molecular Simulation

Fwdadunew: 1l

Prerequisites: No

Yaneadia MIBuiiinsnaunisnsiedeud Bnmmamaniluiana Bn1mis
warmansluiana Foueui asla Usingnisalvuds n1s@eulusunsunauiiames
Statistical ensembles, an integration of equation of motion; molecular dynamics

methods, Monte Carlo methods, transport phenomena, computer programming

WU <&o | WATDNEBANNTOINAuazn1SlausauUARLRILMNDS 3 (3-0-6)

SCME 451 Electronic Instrument and Computing Interface

Fdadunew: Ll

Prerequisites: No

vannseiEndidelnih nmsdueandauasiavdadoulunsesuneidnd gl
e BeufiRnsiunusdidnnsedn gunsaluazivesdidnyseiing \n3eaulad
Tfnszuassy / nTzuanss WImMNuTanesiazeenwent 1wasveedygyu Adnea
3udnnsedind lulaslswawes 199530 madeuderuneufinmes

Fundamental electrical physics; knowledge of calculus and of complex numbers
to explain electrical physics; theoretical skills in an application of electronic

circuits, electronic devices and circuits, diodes, transistors and op-amps, signal
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Degree M Bachelor [J Master [ Doctoral Faculty of Science

TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

amplifier circuits, digital electronics, microprocessors, measurement circuits,

computer interfaces

W eve | walulaBTaniasih 3 (3-0-6)
SCME 471 Semiconductor Technology
UFUARY: MU 006 wﬁﬂms%uLLuzﬁmwﬁa@mam%
Prerequisites: SCME 101 Introduction to Materials
sruulanasernouvesdianeuy AuanlRddidnd uazdidnvselln ves@aneu msads
wiudanoures ndidesiilumeluladYagisiah fosrdusunasiaiasdonagmely
arudiieatulilaanasnsvialnn i Augrunanaulumelulad faniadni
gunsalasielminninelulad fannafai
Crystalization of silicon, physical properties of silicon, electronic structure of
silicon, silicon formation; wet chemical in semiconductor technology, clean room
and instruments in silicon tecnology, photoresist and lithography, basic plasma in
semiconductor technology, modern devices from semiconductor technology
WU oo | FdefilAunIeTanfanikaglfInTINLIly 3 (3-0-6)
SCME 472 | Special Topics in Materials Science and Nanoengineering
Furdarunou: Tl
Prerequisites: No
vdeiduduiiaulalutlagtumshutagmansuagimnssumunly
Topics of current interests in materials science and nanoengineering
W e=e | Ineudagmansuagininssuunly 9 (0-27-9)
SCME 485 Internship in Materials Science and Nanoengineering
AvaRunou: Tl
Prerequisites: No
Anaululssnu Uidn mignuvielamianieg Mifniesiuiagmansuagiansy
wilu Wuszegnaed ey 16 &aii wazgamnsaversallanuusnudiiu
Practical work related to materials science and nanoengineering in industrial
companies or research organizations for at least 16 weeks with an extension if
necessary
WU ace | ANUTuTivveian 3 (3-0-6)
SCME 341 | Toxicology of Materials
WIAUNW: WM ebe  TIIMETTAUAALAYLIANG
Prerequisites: SCBM 121 Cell and Molecular Biology

unihesenuduiivueseynia anuduiivreseyniadanluwadiidinuasdwndon
Ufise1veteuniaaniuberiuead NsavaulaynIINTELRIMWININYBIDUNIA
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

a0 mamswwaaaumﬂifa@ﬁﬁﬂﬁlﬁmmsé’ﬂLausuaal,evaa‘ maveaeuaulufivres
a0

An introduction of toxicology of nanoscale material particles, cytotoxicity of
particles in living cells and environment; interaction of particles with membranes,
bioaccumulation and biodistribution of oparticles, proinflammatory effects of
particles on cells; toxicological testing of material particles

WU aco | Wiluwmalulaglunisiidsen 3 (3-0-6)
SCME 342 Nanotechnology in Drug Delivery

dsAUNeU: WU oo Wiluwmalulagniewinin

Prerequisites: SCME 263 Nanobiotechnology
wann1sveseunaunluluszuumstiiden Aeaasealusyuunsingdsen n1stideen
aeluad wazmsdsihuludavadidming nsldeymeauluduasnszdunsiad
Ty suanvesuluwmaluladlunisiasen

Principles of nanosized drug delivery system, the colloidal delivery system, drug
release from the nanosized drug delivery system; intracellular delivery and
targeting, nanoparticles as adjuvant for vaccine delivery; future of nanotechnology
in the drug delivery

W ealo | Fanfifianuseuduazmsuszgndlinisdanim 3 (3-0-6)
SCME 432 | Soft Materials and Bioapplications

UAUARBY: MU 006 wé“ﬂﬂﬁ%uLLuzﬁm’]ﬁa@mam%

Prerequisites: SCME 101 Introduction to Materials
Tassadsvesianiifianusoush manouausswousadrefansouia stuuvesTanidl
AINBOUAD WOFLLDS), ADAABYA, 198, A1TANLIIANH, TansouRdlundniueinig
Faam: 1aTesd1ens, wHuDauAuNE, thewheuazen WAZUTIININDIMS

Soft material structures, cellular response to soft materials; soft material systems
(polymers, colloids, gels, surfactant); soft materials in bioproducts: cosmetics,
adhesives, detergents, food packing

W <o | TyTanNIINsLIMguazaUnsaldmiusenie 3 (3-0-6)
SCME 441 Biomedical Materials and Devices for Human Body Repair

FTIRUADY: 11U oo wlumealulagniednin

Prerequisites: SCME 263 Nanobiotechnology
ananTAvesTaniignltlumenisunmduagiunnssu Uﬁﬁ%smzij?jﬁa@uamﬁéL?ja
44l33m Tnsudsavadannediweisssumiuas nedwoidunseet maluladnsasa
Furuegnnndmivimnssudodeuasnsuanlasuasurad

55



Degree M Bachelor [J Master [ Doctoral Faculty of Science

TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Properties of materials used in medicine and dentistry; interactions between bio
matierials and living tissues; oxidation active biomaterial for wound healing;
biomatierials for tissue engineering, natural and synthetic polymeric scaffolds;

rapid prototyping technology for tissue engineering and scaffolds

MU <o
SCME 442

WidefiiAyn1eTandinisunme 3 (3-0-6)

Special Topics in Biomedical Materials

Fwdadunew: 1l
Prerequisites: No
wdefiddsdunaulalutlagiumeimutantnisunnd

Topics of current interest in biomedical materials.

INIU sno&
SCME 304

ANNUADANEWALNNTINNITVDIEE 3 (3-0-6)

Safety and Waste Management

ITIAUNaU: WAL obe wiivialy

Prerequisites: SCCH 161 General Chemistry
vdnnsuaznguiiienduingsunmeuaznisannudesiosunsy mnsndusunne
vosasiall MsTuunUszianingdunsie MIIN1sTngdunsie M1sdInnsveude
Basic principles and theories in hazardous substances and how to reduce hazard
risk, hazard of chemicals; classifications of hazardous substances, hazardous

substance management, waste management

MU o
SCME 324

nsidenvesian 3 (3-0-6)
Degradation of Materials

FUsAUABY: MU 006 ydnnstuLuzimeYanaans

Prerequisites: SCME 101 Introduction to Materials
nsiinseuvedlansluanvasazaedui wiliiidosduveinistanseu nsm
damsdanseu Juuumsianseu mstesiumsianseu nsidenvemediues
madenvesesndn mathiaandualdln

Corrosion of metals in agueous environment, basic electrochemistry of corrosion;
corrosion rate determination, forms of corrosion, corrosion protection;

degradation of polymer, degradation of ceramic, recycling of materials

INIU enen&
SCME 335

Tanatuvsd 3 (3-0-6)

Inorganic Materials

FUIAUNeU: WAL ebe wiivialy
Prerequisites: SCCH 161 General Chemistry
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Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

Tnsseadsluanalassaiauuues msdaeszitarmsuiuasulasiainwesiane
fuv3d Yandesenoudelavensuddu suaunluduazsifnoniilud fufuazi
Usgdu mafmuniifuiagiusuiadfanedunid

Molecular and extended structures, synthesis and structural modification of
inorganic materials, transition metal, lanthanide and actinide related materials;

surface and interfaces; recent development in inorganic material chemistry

Wi ave | wilumalulagidduiana 3 (3-0-6)
SCME 364 Molecular Nanotechnology

IUAUNaU: WAL ebe wniivialy

Prerequisites: SCCH 161 General Chemistry

uilumaluladidaed sunsniovesoznonnazluanavuialnajuazvuinidn usedlily
nsuszneulnanatuin MawssuuaslnsgigunsaiseauTuana msldgunsalseu
Tuiana gunsalfTléluiagiu Wy sdnveanar nMiweslessudmiunumaiiuasdi
Lana

Focusing on the chemical basis of nanotechnology and the atomic and molecular
interaction of small and large molecules, and how these forces can be used to
assemble molecular devices; the preparation, characterisation and uses of
molecular devices; existing molecular devices, such as liquid crystals and

biological and synthetic ion-channels

MU oo | TEATIUTENBY 2 (2-0-9)
SCME 401 | Composite Materials

UAUARY: MU 06 wﬁﬂms%uLLuzﬁmwﬁa@mam%

Prerequisites: SCME 101 Introduction to Materials

NANNISVRINTEARA vilavesTandausenay Jagdisseneuvilans TandeUsenau
yiaduly fagdesznoudidanaine nssvunmstuguiandaiszney autfdena
wazdugivevesianalseney detaglulunisiaunfandaseney
Principles of adhesion, types of composites, particulate composites, fiber
composites, structural composites; composite processing, mechanical property

and morphology of composites; current topics in composite developmen

WU @ob | nsuwlszunanainuazimaluladens 3 (3-0-6)

SCME 402 | Polymer Processing and Rubber Technology

FnUsduneu: 1l

Prerequisites: No

MINaNLaENIHUATIZINGaAn walanslande n153agu nsivide N15nAdA N3
Jugufou mawismvde audfasnisUsrondonsssunfuazenadaanesivias 4
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TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

aadflldlunsndnerwdnsug nssuIunaNaNen nssUIuMItusUuay
NITUIUNIIDUYN

Mixing and compounding of plastics, injection moulding, extrusion, blow
moulding, compression moulding, thermoforming, rotational moulding; properties
and applications of natural rubber and various types of synthetic rubbers;
chemical used in rubber processing, rubber compounding, shaping and curing of
rubber

W oo | inTlgnamnssudmiuianmans 3 (3-0-6)
SCME 421 Industrial Chemistry for Materials Science

vaRunou: Tl

Prerequisites: No

AWM vesgRavnTTINATl udeiinvesingiulugnavinssinedl asugmans
qmamﬂﬁmﬁméfu nszuiun1sAaedanlal gnamnssutllngall ndnsdueian
gnavnssudlasiaiiuasnodued nsvuiunistusunedues Ussiududunndond
Reilesiugnanvnssuiadl

An overview of chemical industry, raw materials for chemical industry; an
introduction to industrial economics, chlor-alkaline process, petrochemical
industry; products from petrochemical and polymer industries, polymer

processing; environmental issues regarding to chemical industry

WU oo ﬁaﬂéuw%éuazmsﬁugu 3 (3-0-6)
SCME 422 | Organic Materials and Processing

YUY WAL ebe wniivialy

Prerequisites: SCCH 161 General Chemistry

lassas1aluana Ujfsennisduasizvinedwes dunsisuisenitanedwesiunedwes
Sumsizenszminawedmesiulusiu Janduvddadwihiivarnvans safedegnsaiunly
fvannnediues W@ﬁLM@%ﬁmmiaﬁﬂwﬁﬂl@]’uazﬂizmuﬂﬂimimgauuiﬁmmﬁ’amw
Molecular structures, polymer synthesis reactions, polymer-polymer interactions,
polymer-protein interactions; multifunctional organic materials including

polymeric nanoreactors; conducting polymers and biomineralization

W <o | Vgymfivawniadaneansuazdainssuuily 3 (3-0-6)

SCME 433 Special Problems in Materials Science and Nanoengineering

Fwdadunew: 1l
Prerequisites: No
Jgymamandunaulalutagdumetanmansuasimnssuunly

Problems of current interests in materials science and nanoengineering
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Faculty of Science
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WU @oe | Wluwaluladluingimaninediwes 3 (3-0-6)

SCME 461 Nanotechnology in Polymer Sciences
FvaRunou: Tl
Prerequisites: No
audfanzvasianunly aunawily mpuiuaev wWulowily uwiswilu sy Aauuns
lassasunluiuuiivey nsiiagaldndnualianuily nsuszendldianuilu wanseny
yosTaqunluiifinedsny
Unique properties of nanomaterials, nanoparticles, quantum dots, nanofibers,
nanorods, graphene, thin films; characterization of nanomaterials; applications of
nanomaterials; impact of nanomaterials on society

W eae | dngIRNugdmuinInemansdusznaums 3 (3-0-6)

SCME 375 Business Concepts for Science Entrepreneurs
FrvaRunou: Tl
Prerequisites: No
wﬁﬂﬁqiﬁﬁ]‘ﬁugmwmaﬁm &y Lﬂi‘t@mam% M3EY NITAMUY N15AAA ey dmsu
thAnemanstuszneuns mslitlamihaulamsgsinldflininAnyiRe i
mwAngsAa waznsliinAnwassiassthiausunugsiannnuideiitndnwaule
Covering many basic business ideas including basic
economics, finance, investment, marketing, and accounting for science
entrepreneurship; examining many real-world business cases and introducing of
business talks with product or service ideas from student research interests

4. Courses of University of Technology Sydney, 96 Credits

33130 Mathematical Modeling | 6
This subject develops the knowledge and skills necessary for problem-solving and
mathematical modelling at an introductory level. Differential calculus is applied
to model situations in science and engineering that involve oscillations. Integral
calculus is used to solve selected problems involving first- and second-order
differential equations, and to calculate areas, volumes, lengths and other physical
quantities. Vectors and matrices are introduced and applied to problem solving
and modelling.

33230 Mathematical Modelling I 6

This subject consists of two parts: multivariate calculus and an introduction to

statistics. The mathematical part develops the mathematical skills required for

mathematical modelling of systems involving more than one independent
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variable. The statistics part is an introduction to descriptive statistics, statistical
inference and simple linear regression. Topics include linear algebra, solutions to
sets of equations resulting from particular problems, eigenvectors and
eigenvalues, partial derivatives, optimisation, multiple integrals and their
applications, and probability with a focus on the determination of the reliability

of a system of components in various engineering contexts.

33360 Mathematics for Physical Science 6

Topics in this subject include a review of integration techniques; boundary value
problems, separation of variables; Fourier series; heat and wave equations;
Laplace's equation; the application of double and triple integrals to scientific
problems; vector fields; line and surface integrals, and theorems of Gauss and
Stokes.

65307 Physical Chemistry | 6

This subject is designed to provide students with a working knowledge of
chemical thermodynamics, optical spectroscopy, and chemical kinetics, which can
then be applied to other subjects within the course. Students are introduced to
fundamental concepts in these areas and learn how to apply their principles in
problem-solving situations.

67509 Molecular Nanotechnology 6

The subject focuses on the chemical basis of nanotechnology and the atomic
and molecular interaction of small and large molecules, and how these forces
can be used to assemble molecular devices. The preparation, characterisation
and uses of molecular devices are discussed. Existing molecular devices, such as

liquid crystals and biological and synthetic ion-channels are also discussed.

68070 Introduction to Materials 6

This subject develops a solid science foundation for further materials and
engineering-related studies and facilitates the working relationship between
engineers, materials scientists and other scientists; an ability to identify and solve
materials problems; and an ability to relate properties of engineering materials to
technical applications. Topics covered in this subject are: chemical bonding of
materials, classification of materials, structure-property relationships, mechanical
properties, heat treatment and strengthening mechanisms, ferrous and non-

ferrous alloys, ceramics, polymers and composites, materials degradation,

materials recycling and materials selection. Numerous applied examples are
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discussed. Laboratory work imparts practical skills and reinforces the underlying

theories. This is an integral part of the subject along with tutorial workshops.

68201 Physics in Action 6

This subject is a foundation for later stage subjects. In this subject students learn
about: electrostatics, dc circuits, magnetism, electromagnetism and induction,
geometrical optics, physical optics, introductory atomic physics, and quantum
theory. Research linked to each of the topic areas, and which is happening within
the School of Physics and Advanced Materials at UTS, is integrated into this

subject.

68316 Applied Electronics and Interfacing 6

This subject builds upon the foundation studies of electricity undertaken in an
introductory physics subject. It assumes knowledge of calculus and of complex
numbers. The subject develops practical and theoretical skills in the application
of electronic circuits in the laboratory with particular emphasis on the
development of computer interfacing applications. Op-amps and digital circuit
components are treated as building blocks to functional interfacing systems. The

Labview environment is used to build skills in programming a computer interface.

68320 Scanning probe and Electron Microscopy 6

Characterisation and production of materials, devices, biological systems with
nanoscale features requires analysis and manipulation tools with extreme
precision. This is a central issue in nanotechnology and many contemporary areas
of materials science. The advent of techniques such as scanning tunnelling or
atomic force microscopy allows us to view and manipulate objects at this level.
Electron microscopy has a more established history, but in more recent times has
turned out to be an invaluable tool to the nanotechnologist. This is a hands-on
subject that introduces the concepts behind these techniques, their use and
application in many areas of science and technology. Recent developments in
the techniques are introduced, and students have the opportunity to gain hands-

on experience using a variety of scanning probe and electron microscopes.

68412 Energy Science and Technology 6

This subject explores the physics and thermodynamics of energy systems. It
builds on the fluids and thermodynamics studied in introductory level subjects,

and develops an understanding of the physics and thermodynamics underlying

conventional and renewable energy systems. The subject builds problem-solving
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skills in practical applications of energy science. These systems and related issues

are explored through lectures, tutorials and project-based work.

68416 Computational Physics 6

This subject introduces the key elements of computational physics such as
methods for solving physical problems numerically and the use of computers for
simulating the dynamics of large or complex systems. Numerical techniques
including matrix manipulation, iterative optimisation and differential equation
solvers. These are developed and applied to practical problems such as quantum
mechanical simulations, statistical mechanics, electrodynamcs and fields and
molecular dynamics. Project work leads students to advanced simulation work

including processing and visualisation of results.

68513 Nanophotonics 6

This subject builds upon the foundation studies of waves and optics undertaken
in an introductory physics subjects. It takes advantage of the methods of vector
calculus and differential equations to analyse how propagating fields interact with
matter. The subject shows that field distributions at the nanoscale play an
important role in many well-established and developing biological and chemical
nanoscale analytic tools. Topics may include: Maxwell's equations, interaction of
electromagnetic waves and matter, diffraction and holographic gratings, near-field

optics and nanophotonics.

68606 Solid-state Science and Nanodevices 6

This subject provides an introduction to the quantum mechanics of electrons in
solids and shows how the basic principles are used to guide the development of
nanodevices which have technological applications. The subject has a substantial
laboratory component which provides an opportunity to work with

nanostructured materials.

91140 BioNanotechnology 6

Biological systems are extremely important in nanotechnology and many new
applications are being developed by mimicking natural systems. Biology is
extremely good at self-assembling complex, multi-functional systems at the
nanoscale, e.g. cell membranes or DNA. By understanding how these systems
work, nanotechnologists are developing new biosensing, biomedical and materials
applications, e.g. the ion-channel biosensor. This subject investigates the science

that underlies these biological processes and how it is applied in contemporary

nanotechnologies.
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68206 Optics 6

The behaviour and properties of light, including its interaction with matter,
underpin many of the technological developments of recent years. A thorough
understanding of optics is necessary for careers in optics R&D, optical engineering,
sales and technical support, and areas such as telecommunications, optical
metrology and biomedical optics.This subject builds upon the foundation studies
of waves and optics undertaken in an introductory physics subject. It takes
advantage of the methods of vector calculus and differential equations to
analyse how propagating electromagnetic fields interact with matter. The subject
includes a significant experimental component, which teaches basic optical
laboratory techniques and emphasises the importance of careful analysis and
clear presentation of observations.

65212 Chemistry 2 6

The study of chemistry is central to an understanding of the physical world, and
is fundamental to the study of biology, geology, and environmental science. This
subject builds on and develops further the material introduced in Chemistry 1.
The subject is divided into the broad areas of physical chemistry (equilibria,
kinetics and thermochemistry) and organic chemistry (carbon compounds and
their reactions, including biological molecules such as proteins, sugars and nucleic
acids). The study of physical chemistry allows for the explanation and prediction
of chemical reactivity and energetics, while organic chemistry provides the
building blocks for understanding the complexity of the natural world.

68413 Quantum Physics 6

This subject builds on introductory material on waves and classical mechanics.
The subject examines how the behaviour of our world at an atomic level differs
from our everyday experience of the macroscopic world. It introduces concepts
and quantum mechanical tools needed to describe the structure and interactions
of atoms, molecules and solids. The unique properties of matter at this scale can
be exploited in the creation of new materials and devices in nanotechnology.
This subject explores emerging technologies such as quantum computing,
scanning tunelling microscopy, and spectroscopic tools used to characterise and
investigate the atomic world. It provides material which is fundamental to
understanding many areas of physics and chemistry together with contemporary

applications which are relevant to nanotechnologists.
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3.2 Name, Surname, ldentification Number, Academic Position, and Educational

Qualifications of the Instructors Responsible for the Program

3.2.1 Instructors Responsible for the Program

Engineering),University
of Rochester, USA: 2004

- M.Sc.(Materials Science

and Engineering),
University of Rochester,
USA: 1997

- B.Sc. (Chemistry),

Chulalongkorn
University: 1992

Academic | Degree (field)/ Institute/| Most recent Academic
No. Name-Surname
Position Graduation year Works in 5 years
1 | Mr. Rakchart Traiphol Asst Prof |- Ph.D. (Chemistry), Potai, R., Faisadcha, K.,
Clemson University, Traiphol, R., Traiphol, N.
USA: 2003 Controllable
- B.Sc. (Chemistry), thermochromic and
Khonkaen University: phase transition
1996 behaviors of
polydiacetylene/zinc(ll)
ion/zinc oxide
nanocomposites via
photopolymerization:
An insight into the
molecular level (2018)
Colloids and Surfaces A:
Physicochemical and
Engineering Aspects,
555, pp. 27-36.
2 | Ms. Chayanisa Asst Prof |- Ph.D. (Materials Science | Chitichotpanya, P.,
Chitichotpanya and Pisitsak, P.,

Chitichotpanya, C.
Sericin—copper-
functionalized silk
fabrics for enhanced
ultraviolet protection
and antibacterial
properties using
response surface
methodology (2018)

Textile Research
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Academic | Degree (field)/ Institute/| Most recent Academic
No. Name-Surname
Position Graduation year Works in 5 years
Journal, 89, pp. 1166-
1179.
3 | Mr. Pongsakom Asst Prof |- MS-PHD. (Physics), Boonthum, C,,
Kanjanaboos University of Chicago, Pinsuwan, K., Ponchai, J.,
USA: 2013 Srikhirin, T.,
- BA (Physics and Kanjanaboos, P.
Economics), Reconditioning
Washington University perovskite films in vapor
in Saint Louis, USA: environments through
2008 repeated cation doping
(2018) Applied Physics
Express, 11 (6), art. no.
065503.
4 | Mr. Tanant Waritanant | Lecturer - Ph.D. (Engineering), Nadimi, M., Waritanant,
University of Manitoba, | T., Major, A. Thermal
Canada: 2017 lensing in Nd:GdVO4
- M.Sc. (Optics and laser with direct in-band
Photonics), National pumping at 912 nm
Central University, (2018) Applied Physics
Taiwan: 2011 B: Lasers and Optics,
- B. Eng. (Electronic) 124 (8), 170.
Chulalongkorn
University: 2009
5 | Mr. Yodchay Jompol Lecturer - Ph.D. in Physics, Roche, B., Roulleau, P.,
University of Jullien, T., Jompol, Y.,
Cambridge, UK: 2008 Farrer, |., Ritchie, D.A,,
- M.Sc. in Physics, Glattli, D.C. Harvesting
Chalmers University of | dissipated energy with a
Technology, Sweden: mesoscopic ratchet
2001 (2015) Nature
- B.Sc. (Physics), Communications, 6, art.
Chulalongkorn no. 6738
University: 1998
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Academic | Degree (field)/ Institute/| Most recent Academic
No. Name-Surname
Position Graduation year Works in 5 years
3.2.2 The Regular Instructors
Academic | Degree (field)/ Institute/| Most recent Academic
No. Name-Surname
Position Graduation year Works in 5 years
1 | Mr. Rakchart Traiphol* | Asst Prof |- Ph.D. (Chemistry), Potai, R., Faisadcha, K.,
Clemson University, Traiphol, R., Traiphol, N.
USA: 2003 Controllable
- B.Sc. (Chemistry), thermochromic and
Khonkaen University: phase transition
1996 behaviors of
polydiacetylene/zinc(ll)
ion/zinc oxide
nanocomposites via
photopolymerization:
An insight into the
molecular level (2018)
Colloids and Surfaces A:
Physicochemical and
Engineering Aspects,
555, pp. 27-36.
2 | Ms. Chayanisa Asst Prof |- Ph.D. (Materials Science | Chitichotpanya, P.,
Chitichotpanya* and Pisitsak, P.,
Engineering),University | Chitichotpanya, C.
of Rochester, USA: 2004 | Sericin-copper-
- M.Sc.(Materials Science | functionalized silk
and Engineering), fabrics for enhanced
University of Rochester, | ultraviolet protection
USA: 1997 and antibacterial
- B.Sc. (Chemistry), properties using
Chulalongkorn response surface
University: 1992 methodology (2018)
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University of
Cambridge, UK: 2008
M.Sc. in Physics,
Chalmers University of

Technology, Sweden:
2001

- B.Sc. (Physics),
Chulalongkorn

Academic | Degree (field)/ Institute/| Most recent Academic
No. Name-Surname
Position Graduation year Works in 5 years
Textile Research
Journal, 89, pp. 1166-
1179.
3 | Mr. Pongsakorn Asst Prof |- MS-PHD. (Physics), Boonthum, C,,
Kanjanaboos* University of Chicago, Pinsuwan, K., Ponchai, J.,
USA: 2013 Srikhirin, T,
- BA (Physics and Kanjanaboos, P.
Economics), Reconditioning
Washington University perovskite films in vapor
in Saint Louis, USA: environments through
2008 repeated cation doping
(2018) Applied Physics
Express, 11 (6), art. no.
065503.
4 | Mr. Tanant Waritanant* | Lecturer - Ph.D. (Engineering), Nadimi, M., Waritanant,
University of Manitoba, | T., Major, A. Thermal
Canada: 2017 lensing in Nd:GdVO4
- M.Sc. (Optics and laser with direct in-band
Photonics), National pumping at 912 nm
Central University, (2018) Applied Physics
Taiwan: 2011 B: Lasers and Optics,
- B. Eng. (Electronic) 124 (8), 170.
Chulalongkorn
University: 2009
5 | Mr. Yodchay Jompol* Lecturer - Ph.D. in Physics, Roche, B., Roulleau, P.,

Jullien, T., Jompol, Y.,
Farrer, |., Ritchie, D.A,,
Glattli, D.C. Harvesting
dissipated energy with a
mesoscopic ratchet
(2015) Nature
Communications, 6, art.
no. 6738
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Vongsetskul

Theoretical Chemistry)
University of Oxford,
UK : 2008

Academic | Degree (field)/ Institute/| Most recent Academic
No. Name-Surname
Position Graduation year Works in 5 years
University: 1998

6 Ms. Dakrong Pissuwan | Asst Prof | Ph.D. Science Sukwong, P., Kongseng,
(Nanobiotechnology), S., Chaicherd, S.,
University of Technology | Yoovathaworn, K.,
Sydney, Australia: 2008 | Tubtimkuna, S.,
M.Sc. (Applied Pissuwan, D.
Microbiology), King Comparison effects of
Mongkut's University of | titanium dioxide
Technology Thonburi: nanoparticles on
1999 immune cells in
B.Sc. (Microbiology), adaptive and innate
Srinakharinwirot immune system (2017)
University: 1994 IET Nanobiotechnology

11 (7), pp. 759-765.

7 Mr. Kittitat Subannajui | Assoc Prof | Ph.D. (Microsystem Boonniyom, S.,
Engineering), Alber- Osotchan, T.,
Ludwig University of Subannajui, K. Hot
Freiburg, Germany: 2011 | embossing of anodic
M.Sc. (Materials Science | aluminium oxide on
and Engineering) high-density
Christian Albrechts polyethylene: A deeper
University of Kiel, understanding based on
Germany: 2006 hard surface coating
B.Eng. (Metallurgical (2018) Micro and Nano
Engineering), Letters, 13 (3), pp. 357-
Chulalongkorn 362.
university: 2002

8 Mr. Thammasit Assoc Prof | Ph.D. (Physical and Boriboon, D.,

Vongsetskul, T.,
Limthongkul, P.,
Kobsiriphat, W.,

Tammawat, P. Cellulose
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Academic | Degree (field)/ Institute/| Most recent Academic
No. Name-Surname
Position Graduation year Works in 5 years
M.Sc. (Polymer) The ultrafine fibers
Petroleum and embedded with titania
Petrochemical College, particles as a high
Chulalongkorn performance and eco-
university: 2004 friendly separator for
B.Sc. (Chemistry), lithium-ion batteries
Chulalongkorn (2018) Carbohydrate
university: 2002 Polymers, 189, pp. 145-
151.
9 Ms. Manthana Asst Prof | Ph. D. ( Metallurgy and | Rujeerapaiboon, N.,
Jariyaboon Materials), Anuwongnukroh, N.,
University of Birmingham, | Dechkunakorn, S.,
UK: 2006 Jariyaboon, M. The
M. Sc.  (Analytical and | effects of different
Applied Inorganic | bending techniques on
Chemistry) ,  Mahidol | corrosion resistance and
University: 2001 nickel release of
B. Sc. ( Chemistry) , | superelastic orthodontic
Mahidol University: 1998 | NiTi archwires (2017) IOP
Conference Series:
Materials Science and
Engineering, 191 (1),
012038.
10 | Ms. Supa Wirasate Asst Prof Ph. D. ( Chemical and | Kosai, U., Wirasate, S.
Materials Engineering: | Preparation and
Polymer major) , | properties of peroxide
University of Cincinnati, | prevulcanized natural
Ohio, USA: 2005 rubber/Ag
M. S ( Polymer) | nanocomposites: effect
Petroleum and | of AgNO3 adding
Petrochemical sequence on
College, Chulalongkorn | mechanical and
University: 1996 antimicrobial properties
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Academic | Degree (field)/ Institute/| Most recent Academic
No. Name-Surname
Position Graduation year Works in 5 years
B.Sc. (Materials Science), | (2019) Composite
Chulalongkorn Interfaces, 26 (3), pp.
University: 1994 233-246.
11 Mr. Toemsak Srikhirin Asst Ph.D.(Polymer Juagwon, T,,
Prof Science and Lertvachirapaiboon, C.,
Engineering) Case Shinbo, K., Kato, K,
Western Reserve Srikhirin, T., Osotchan,
University, USA.: 1998 T., Baba, A. Detection of
B.Sc. (Chemistry), King | human immunoglobulin
Mongkut's University G by transmission
of Technology surface plasmon
Thonburi: 1991 resonance using the in
situ gold nanoparticle
growth method (2019)
IEICE Transactions on
Electronics, E102C(2),
pp. 125-131.
12 Mr. Tanakorn Asst Ph.D. (Physics) Somdee, A., Osotchan,
Osotchan Prof Macquarie University, T. Effect of precipitating
Australia: 1995 agent NaOH on the
M.Sc. (Physics) synthesis of SrTiO3/TiO2
Chulalongkorn heterostructure for dye-
University: 1989 sensitized solar cells
B.Sc (Physics) (2019) Materials
Kasetsart University: Chemistry and Physics,
1986 229, pp. 210-214.
13 Mr. Teerakiat Asst Dr rer nat (Physical Siyang, S., Nilpanapan,
Kerdcharoen Prof Chemistry) University T., Kerdcharoen, T.
of Innsbruck , Austria: Development of loT-
1995 Based Data Shoes for
M.Sc. (Physical Daily Life Step Count
Chemistry): (2018) 2018 IEEE 7th
Global Conference on
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Academic | Degree (field)/ Institute/| Most recent Academic
No. Name-Surname

Position Graduation year Works in 5 years
Chulalongkorn Consumer Electronics,
University 1992 GCCE 2018, 8574793,
B.Sc. (Chemisty) pp. 442-446.
Chulalongkorn
University: 1989

3.1.7 Full-time Instructors from other Faculties

None

3.1.8 Special Instructors

None

4. Components Related to Field Training Experience (Trainings or Multi-Activity Education)

(If any)

4.1 Standard of Learning Outcome for Field Training Experience

4.1.1 Students gain experiences in materials science and nanoengineering through training
and working in government research facilities and industrial plants

4.1.2 Students develop maturity and confident in making decisions

4.1.3 Students gain real working experiences

4.1.4 Students develop good relationship with co-workers

4.2 Duration

Not less than 16 weeks

4.3 Schedule and Timetable

4.4

4.5

4.6

Year 4

Number of Credits
9 credits

Preparation

None

Evaluation Procedure

Evaluation from host organizations, presentation and reports
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5. Requirements for Project or Research Work (If any)

5.1 Brief Description
Students are introduced to research project in materials science and nanoengineering or
related fields under the close guidance of an advisor. Students are expected to
independently carry out the learning process, employing their knowledge and technical
skills, and implement the scientific process to address the research question of interest.

5.2 Standard of Learning Outcome
1. Understand concept and theory in materials science and nanoengineering
2. Apply knowledge and technical skills to address and solve problems in materials science
and nanoengineering
3. Systematically analyze and conclude research using technical skills
4. Properly present research work

5.3 Duration
A semester

5.4 Number of Credits
9 credits

5.5 Preparation
In the orientation, each student will choose to do a research project from the topics

offered by the Faculty of Science Division. They will receive information regarding the
protocol to carry out this course, grading and evaluation scheme.

5.6 Evaluation Procedures
Students are expected to give oral presentation at the end of their project and hand in a
research report.

Section 4 Program-level Learning Outcomes, Teaching Methods, and Evaluation

1. Development of Student Characteristics

Special Characteristics Teaching Strategies and Student Activities

1. Have knowledge in materials science and | Different methods of formative and summative
can apply for solving problems in | evaluation are used such as written and oral
materials science and nanoengineering examination, practical test, oral presentation,

2. Have expertise in using instruments and | individual or group class participation and project-

tools relating with materials science and | based research learning. Rubrics based on the

nanoengineering objectives of the course are announced clearly
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in the fields of

materials science and nanoengineering

3. Can create works

and used to score the students' achievement.

2. Relationship between PLOs and the professional standard or National Qualifications

Framework for Higher Education / TQF (Shown in Appendix 3)

3. Program-level Learning Outcomes, Teaching Strategy, and Assessment

Program-level Learning Outcomes

Teaching Strategy

Assessment and
Evaluation Strategy

PLO1 Solve industrial problems in the field of

Interactive lecture

Written exam

materials science and nanoengineeering logically | Case studies Project
by applying interdisciplinary approaches. Group and individual

discussions and feedback
PLO2 Carry out industrial and academic works Laboratory Report
relating to materials science and Group and individual
nanoengineeering by using appropriate discussions and feedback
instruments and in accordance with international
standard methodology.
PLO3 Create an independent project in material | Group and individual Report

science and nanoengineeering analyzed from
scientific journals and laboratory reports along
with laboratory safety skills and professional

code of conduct.

discussions and feedback

Presentation

PLO4 Communicate concepts of material science
and nano engineering clearly and purposefully
with target audiences in English, in both
written and oral forms with appropriate

technologies in an organized manner.

Group and individual

discussions and feedback

Report
Presentation

PLO5 Work independently and coordinate with
others to achieve team goals based on roles and

responsibilities of a material scientist.

Laboratory
Group and individual

discussions and feedback

Report
Presentation
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Section 5 Student Evaluation Criteria

1. Grading Rules/Guidelines

Students receive grades according to the criteria stated in Mahidol University’s regulations

on undergraduate studies as well as SC’s regulations and/or announcements.

(1) The symbols and their assigned scores

Grade results of each course may be shown in symbolic type as follows

Symbol

B+

C+

D+

(2) The symbols without scores

Meaning
Excellent
Very Good
Good
Fairly Good
Fair

Poor

Very Poor
Failed

Score
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.00

The outcome of the study for each course may be in the forms of certain symbols with

the meaning as follows
Symbol
AU

- Cc 4 v O

= X P

Meaning
Audit

Outstanding
Satisfactory
Transfer of Credit
Unsatisfactory

Incomplete

In Progress
No Report
Withdrawal
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2. Standard Verification Process for Student Achievement

2.1 Analyze students’ learning from class participation, group activities, presentations, quizzes

and examinations.

2.2 Consider student evaluation of teachers

2.3 Consider course reports

2.4 Consider feedbacks from stakeholders including students, emplyers, alumni, and outside

experts

3. Graduation Requirements

Plan A

1.

Plan B

Following Mahidol University Regulations on Diploma and Undergraduate Studies, B.E.
2552 (2009) and the Announcement of Faculty of Science, Mahidol University on
Undergraduate Study, B.E. 2553 (2010)

Total time of study should not exceed 8 academic years

Students must complete their credits as stated in the curriculum which includes:

- General education courses

- Specific courses

- Free elective courses

Students must have a minimum 2.00 CUM-GPA

Students must pass the criteria set for the English competency prior to their graduation
as specified by the Mahidol University’s announcement.

Student must demonstrate proper conduct in compliance with the Bachelor of Science

degree.

Following Mahidol University Regulations on Diploma and Undergraduate Studies, B.E.
2552 (2009) and the Announcement of Faculty of Science, Mahidol University on
Undergraduate Study, B.E. 2553 (2010)

Total time of study should not exceed 8 academic years

Students must complete their credits as stated in the curriculum which includes:

- General education courses

- Specific courses

- Free elective courses

Students must pass evaluation by the standard of University of Technology Sydney* and
have a minimum 2.00 CUM-GPA at the end of year 4 at Faculty of Science, Mahidol
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university

5. Student must demonstrate proper conduct in compliance with the Bachelor of Science
degree.
*See detail at UTS Legistation Rule and Policies

Note: Plan B students must pass the following requirements

1. Finish the first year of Program in Materials Science and Nanoengineering
(International Program) with GPA higher than 2.5
2. Pass one of the following English Proficiency Test: IELTS 6.5 with written 6.0, TOEFL

(internet base) 79-93 with written 6.0, AE5 Pass, PTE 58-64, CAE 58-66
3. Additional requirements complied with MOU between Faculty of Science, Mahidol
University and University of Technology Sydney

4. Students’ Appeals

According to Mahidol University Regulations on Disciplinary Measures 2010, the student, who is
subject to disciplinary punishment, has the right to appeal to the procedures outlined here. In
the case that student wishes to check on the scores, student can contact the instructor directly or

submit formal complaint or academic appeal directly to

International Education And Administration Unit, Division of Salaya Campus

Room SC1-116, SC1-Building, Faculty of Science (Salaya Campus), Mahidol University
999 Phuttamonthon 4 Road, A. Phuttamonthon, Nakhon Pathom 73170, Thailand
E-mail: scsim@mahidol.ac.th; Phone: + 66 2 4419820 ext. 1199.

If it is considered that a case exists, the matter will be investigated in accordance with the

procedures, and the complainant informed of the outcome

Section 6 Instructor Professional Development

. New Instructor Orientation

1) New instructors must attend an orientation that aims to provide objectives and goals of
program complying with National Qualifications Framework for Higher Education in Thailand
and the Standard of Undergraduate Programs of Study B.E. 2558 announced by the Ministry
of Education.

2) New instructors will be made aware of teaching and learning strategies, quality assurance,

and related regulation or announcement.

76



Degree M Bachelor [J Master [ Doctoral Faculty of Science

TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (International Program)

2. Knowledge and Skill Development for Instructor
2.1 Development of Teaching Skills, Assessment, and Evaluation
1) Provide workshops to develop skills on teaching and learning methods.
2) Allow instructors to participate in the evaluation and revision of the curriculum

and courses as well as develop a new curriculum.

2.2 Other Academic and Professional Development
1) Support instructors to do research, produce and present academic projects and
continue their studies.
2) Encourage and support instructors to attend meetings, training sessions, seminars
and studies at other institutes and organizations.

3) Provide university's promotion standards

2.3 Indicators / Measurements

(1) Every new instructor (if any) must participate in the orientation and receive adequate

information on teaching and learning requirements.

(2) Full-time instructors must demonstrate academic and/or profession improvement at

least once a year.

Section 7 Quality Assurance

1. Quality Control

The curriculum has employed the Thai Qualification Framework for Higher Education
and the Standard of Undergraduate Programs of Study B.E. 2558. The curriculum committee
is set up to develop and improve the curriculum every 5 years based on stakeholders'
requirement. Stakeholders are identified as academic faculty, current students, alumni,
parents and employers. The curriculum committee also monitors the qualification of
instructors. The curriculum committee meets on a regular basis to review stakeholder’s
inputs and evaluate courses. Once the curriculum (TQF2) has been approved, the curriculum
structure is translated into course structures that have alisned objectives and learning
outcomes. The details of the course structure have been documented in TQF3 and TQF4.
The quality of the curriculum and courses is monitored throughout the period of
implementation by the student and instructor self-evaluation through TQF7, TQF5 and 6

documents. Minor changes can be made in TQF3 to improve the teaching and learning.
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Indicators/measurements used in the evaluation of this process’s efficiency and
effectiveness:

(1) Use the TQF indicator guidelines

(2) CHE-QA online

2. Graduates

Graduates achieve the learning areas including ethics and moral, knowledge, cognitive
skills, interpersonal skills and responsibility, and numerical analysis, communication, and
information technology skills. The survey is conducted to obtain feedback from employers
on their satisfaction of the graduates. All the survey results are used to improve the quality
of our teaching and learning.

Indicators/measurements used in the evaluation of this process’s efficiency and
effectiveness.

(1) At least 70 percent of new graduates either go on to employment or further study.

(2) The average graduate users’ satisfaction score is at least 3.5 from 5.0.

3. Students

3.1 Student recruitment and admission
Recruitment involves activities such as roadshows, open houses, campus visits, and public
communication. Student admission criteria will be according to TCAS.

3.2 Academic consultation and guidance
Each student is assigned an academic advisor upon entering the program. The advisor’s role is
to oversee students’ academic performance, approve their registration, and guide both the

academic and non-academic matter.

3.3 Students’ satisfaction and management of students’ appeal
Students have a right to review their exam papers and grades. Moreover, if students are
charged and/or punished for cheating, they can appeal within seven days after the time that
they received such a notice. The procedure for filing a complaint is according to Mahidol
University Regulations on Disciplinary Measures 2010.
Indicators/measurements used in the evaluation of this process’s efficiency and
effectiveness.
(1) At least 70 percent of students remain in the program.
(2) The average students’ satisfaction score towards the courses’ quality is at least 3.5
from 5.0.
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(3) At least 80 percent of final-year students graduate.

4. Instructors

4.1 Recruitment of new faculty members
General requirements are made according to Mahidol University and Faculty of Science
regulations. New faculty members must pass a trial period of teaching before being accepted

as full-time instructors. New instructors are required to participate in an orientation.

4.2 Instructor’s main responsibility
Program committee and instructors are committed to meet at least once per semester to
plan and improve teaching and learning methods according to student and self-evaluations.
Faculty members are also encouraged to produce one academic product every three academic
years as well as participate in conferences or training that may be beneficial to their profession.
Indicators/ measurements used in the evaluation of this process’ s efficiency and
effectiveness.
(1) Each instructor must produce TQF3 and TQF5 for all assigned courses.

(2) Every new instructor (if any) has participated in the orientation or received advice on
teaching and learning.
(3) Every full-time instructor has been academically/professionally developed at least once a

year.

5. Program, Teaching and Learning, Student Evaluation

The program description stated in TQF2 form complies with the Thai Qualifications
Framework for Higher Education. Descriptions of all courses and field work sessions are
stated in the TQF3 and TOQF4 forms at least before the semesters begin. Students’
achievement verification is made as stated in the TQF3 and TQF4 at least 20 percent of
the subjects in each semester. The teaching and learning approaches for this curriculum
follow an outcome-based education (OBE) strategy, based on the AUN-QA criteria. Teaching
strategy and student’s evaluation are developed/improved based on the information in
the previous year’s TQF7 reported within 60 days after the academic year ends.

Indicators/measurements used in the evaluation of this process’s efficiency and

effectiveness.
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(1) At the end of the semester, Instructors fill out TQF 4,5 to summarize the teaching process
and to report any related issues. The information can serve as indicator to verify students’
performance in each subject, and as record for improving subsequent offered courses.

(2) Instructors and the program director will conduct the verification process as specified by
TQF3 and TQF4 for at least one in every four courses (25%) offered in each academic

year. This is to ensure the effectiveness of the curriculum.

6. Academic Supports
6.1 Budgeting

Mahidol University and Faculty of Science provides an annual budget for providing a suitable
physical environment for studying and purchasing an adequate number of materials in order
to support studying both inside and outside the classrooms.

6.2 Available resources

Students have access to papers, books, journals, teaching media, internet databases from the
Mahidol University Library, Salaya Campus and the Faculty of Science Library (Stang Mongkolsuk
Library). The Faculty of Science Library, also known as the Stang Mongkolsuk Library, houses a
large collection of books and information on science and medical science. It also provides
services in inter-library loan and retrieval of articles and databases on science and technology.
There are about 35,000 books in chemistry and related fields as well as 1,200 printed journals.
The Mahidol University Library, Salaya Campus, houses and collects books and information on
science, medical sciences and technology to support teaching, learning, and research of
university members, government officials, scientists, researchers and students of the university.
The library services include books, journals, research reports, electronic journals, web
databases, and also educational technology resources in the form of videotapes, recorded
cassette tapes, slides and microfilms. Information technology (IT) facilities, including e-learning,

are also available.

6.3 Studying the sufficiency of the resources

A survey of instructor and student satisfaction towards services and resources is carried

out every semester. This survey is used to improve the number and quality of resources. If the
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resources are not adequate, the faculty committee will take into consideration and set action

plan.

Indicators/measurements used in the evaluation of this process’s efficiency and

effectiveness.

(1) The average staffs and students’ satisfaction score towards the learning supports is at

least 3.5 from 5.0

7. Key Performance Indicators

Key Performance Indicators

Academic Years

and/or profession improvement at least once a year.

2019 | 2020 | 2021 | 2022 | 2023
(1) At least 80 percent of the instructors responsible for the
program take part in meetings to plan, monitor, and revise v v v v v
the program’s operation.
(2) The program description stated in TQF2 form complies v v v v v
with TQFHE or the program TQF (if any).
(3) Descriptions of all courses and field work sessions (if
any) are stated in the TQF3 and TQF4 forms at least before v v v v v
the semesters begin.
(4) The assessment of all courses and fieldwork sessions (if
any) are reported in the TQF5 and TQF6 forms within 30 v v v v v
days after the semester ends.
(5) The program report is made in the TQF7 form within 60 v v v v v
days after the academic year ends.
(6) Students’ achievement verification is made as stated in
the TQF3 and TQF4 (if any) in at least 20 per cent of the v v v v v
subjects in each semester.
(7) Teaching strategy and students evaluation are
developed/ improved based on the information in the v v v v
previous year’s TQF7.
(8) Every new instructor (if any) has to participate in the
orientation and receive adequate information on teaching v v v v v
and learning requirements.
(9) Full-time instructors must demonstrate academic v v v v v
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Key Performance Indicators

Academic Years

least 3.5 from 5.0.

2019 | 2020 | 2021 | 2022 | 2023
(10) At least 50 per cent of the teaching assistants (if any) v v v v v
receive academic or professional development annually.
(11) The average final-year students’ satisfaction score or
the fresh graduates’ satisfaction score towards the v v
program’s quality is at least 3.5 from 5.0.
(12) The average graduate users’ satisfaction score is at v

Evaluation criteria: A curriculum that meets the standards of Thai Qualifications Framework

must qualify for the following conditions: (1) the compulsory performance indicators (numbers

1-5) must pass beyond expectations and (2) the total number of performance indicators must

reach their goal by no less than 80 percent each year.

Additional indicators from Section 7

Indicators and Goal

Academic Years

2019

2020

2021

2022

2023

2. Graduates

2.1 At least 70 percent of new graduates either go on

to employment or further study.

3 Students

3.1 At least 70 percent of students remain in the

program.

3.2 The average students’ satisfaction score towards

the courses’ quality is at least 3.5 from 5.0.

3.3 Evaluation score of final-year student

characteristics is at least 3.5 from 5.0.

3.4 At least 80 percent of final-year students graduate.

3.5 Students graduate within average 5 years

AN

SIS

4. Instructors

4.1 Each instructor must produce TQF3 and TQF5 for

all assigned courses.

6. Academic Supports
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Academic Years

Indicators and Goal
2019 | 2020 | 2021 | 2022 | 2023

6.1 The average staffs and students’ satisfaction score v v v v v

towards the learning supports is at least 3.5 from 5.0

Section 8 Evaluation, Improvement, and Implementation of the Program

1. Assessment of Teaching Effectiveness
1.1 Assessment of Teaching Strategy
- Analyze from students’ evaluation toward courses and instructors.
- Teaching observation by peer instructors.
1.2 Assessment of the Instructor’s Skills in Applying Teaching Strategies
- Analyze from students’ evaluation toward courses and instructors.
- Workshop on course improvement with the participation of all instructors in the

courses

2. Overall Evaluation of the Program
- Survey on final-year students’ satisfaction towards the program’s quality
- Survey on employers’ satisfaction with graduates

- Curriculum evaluation from external expertise

3. Assessment of the Program Implementation Based on the Program Specification
Evaluation is made annually by instructors and the curriculum committee according to key

performance indicators of section 7, item 7.

4. Review of Evaluation Results and Plans for Improvement
Instructors in the program involved in revising, evaluating, and planning to improve and/or
develop courses and the curriculum by analyzing results from students’ evaluations of
instructors; job availability of graduates; level of employers’ satisfaction with graduates; and
other evaluation results that relate to courses. In general, the curriculum committee has

five-year cycle for curriculum change.

83



Degree M Bachelor [J Master [ Doctoral Faculty of Science

TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Appendix shown in the TQF2
Revised program of academic year 2019

Appendix 1 Mahidol University Degree Profile
Appendix 2 2.1 Program-level Learning Outcomes (PLOs) and Sub Program-level
Learning Outcomes (SubPLOs)
2.2 Relationship between Program-level Learning Outcomes and
MU Graduate Attributes
2.3 Goals for each academic year for Bachelor of Science Program in
Materials Science and Nano Engineering
Appendix 3 Table showing the comparison of the PLOs and the national TQF
> PLOs and TQF Level 2
Appendix 4 4.1 Curriculum Mapping
Shown with the symbols I, R, P, M, A
Appendix 5 Major Improvements of the Bachelor of Science Program in 2016
(International Program) issued in Academic Year 2016
Appendix 6 Details of the instructors responsible for the program, regular
instructors, and special instructors
Appendix 7 Mahidol University Regulations on Diploma and Undergraduate Studies
of the Year B.E. 2560 and the affiliation’s educational announcements/
regulations
Appendix 8 Order of Curriculum Development Committee or Curriculum
Screening Procedure Committee or Person In-charge
Appendix 9 MOUs Made between Mahidol University and University of Technology
Sydney
Other Appendixes
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Mahidol University Degree Profile

Bachelor’s Degree Program

1. Program Title
(In Thai) wingnsInemansUndn aviniagamansiayinnssuuily (Mangnsuuna)
(In English) Bachelor of Science Program in Materials Science and Nano Engineering

(International Program)

2. Degree Offered
(In Thai) Weemansindin (Fanmansuaziainssuunly)

(In English)  Bachelor of Science (Materials Science and Nano Engineering)

General information of the program

Type of program Bachelor’s Degree (International Program),

Academic Program

Total credits required Plan A - no less than 133 credits of courses taken while
studying at Faculty of Science, Mahidol University
(MUSQ).

Plan B - no less than 83 credits of courses taken while
studying at Faculty of Science, Mahidol University
(MUSQ) no less than 96 credits taken while
studying at University of Technology Sydney
(equivalent to 53 Mahidol credits)

Studying duration / Program cycle [4-Year Program

The program’s status and opening (1. Revised Program 2019

schedule 2. Program start: Semester | Academic Year 2019

Degree offered One degree of one major

Degree-granting Institutions (MOU  [Mahidol University, Thailand
ith other institutions)

Organization certifying the standards |-
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Specific information of the program

Purpose / Goals / Objectives

Goals

To educate and provide certified bachelor-degree for
graduates, who meet the specific requirements of the science-
based National Qualifications Framework, with the insightful
understanding of theories and applications of materials science
and Nano engineering frontier together with innovation
perspectives. The graduates will be able to possess four MU
graduated attributes (i.e., T-shaped (having knowledge in
breadth and depth, slobally talented, socially contributing,
and entrepreneurially minded), which make them well-
qualified for the employment in highly competitive

organizations.

Objectives
To produce graduates who have the characteristics,
knowledge and skills as follows:

1. integrate and apply knowledge in materials science,
nanoscale science, technology, and related sciences to
address current and future industrial needs.

2. demonstrate technical skills for using instruments and
planning and development of projects involved in
manufacturing and service industries.

3. have responsibility for society and creative thinking as
well as self-development.

4. have leadership, professional ethics, and formulate ideas
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Distinctive features

This program is designed to develop students via learning
by doing approach. Students will join world-class research
laboratories from a second year onward. Students will
have 1 full semester to carry out advanced research
project and 1 full semester for industrial internship. This
process will develop various skills for students including
hand-on experience with various instruments, problem
solving, creative thinking and innovation and team work.
This program also provides opportunity for students to
have working/studying experience abroad through
doubled degree with University of Technology of Sydney

and/or summer exchange program.

Educational system

Semester System

Graduates’ advancement

Career opportunities

Most graduates go into a range of employment in leading
industries such as oil and gas, automotive, manufacturing,
pharmaceuticals, jewelry, ceramics, glass, paints, polymers,
metals, etc.

Jobs are available in many sectors such product/process
development scientist, materials engineer, manufacturing
system engineer, quality manager, project manager,
technical sale engineer, etc.

Graduates can work as research assistant in leading

research institutes and universities.

Further fields of study

Continue their studies for higher degree in electrical, chemical
and materials engineering, materials science, and related fields

such as polymer and chemistry.
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Educational philosophy in program management

Program philosophy

Our primary focus is on educating the leamners, as for them
to attain academic achievement through learning-centered
education, outcome-based education and constructivism.
To become a wisdom graduate, learners combine what
they have learned so far with the new knowledge, and
with experiential leamning activities. While the role of a
lecturer in the learning process is shift from an information
provider to a coach or a facilitator creating challenge-

based activities.

Strategy / teaching guidelines

[The program is aware of student differences in
backgrounds, strengths and weaknesses, interests, and
learning styles. Therefore, a range of teaching styles are set
through the diverse learning activities according to the
learning outcomes including interactive lectures, laboratory
practical, individual and group discussions and
assignments, active research projects with emphasis on
student’s demonstration of ideas, logical reasoning, and
problem-solving.

Strategy / student’s evaluation

guidelines

The assessments and evaluations align with the teaching
strategies and the desired learning outcomes such as
written and oral examination, practical test, oral
presentation, individual or group class participation and
project-based research learning. Rubrics based on the
objectives of the course are announced clearly and used
to score the students' achievement.
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Competences provided to the students

Generic Competences 1. Ethics: demonstrate moral and ethical behavior and be
responsible in their own action including awareness of
plagiarism

2. Critical thinking and analysis: be capable of analytical
and critical thinking and be able to evaluate both
general and scientific information with logical and
systematic thinking

3. Creativity: be able to bridge research to innovation
which further enhance basic knowledge.

4. Communication: be able to choose appropriate forms
of English communication such as listening, speaking,
reading and writing skills, depending on target audience
and for academic purposes

5. Collaboration: be able to work with others
appropriately and accept the difference between
people

6. ICT: be able to choose the appropriate information
technology for searching of information and data and
be able to analyze the reliability of data from various

sources

Subject-specific Competences 1. Conceptual knowledge in basic science including biology,
chemistry, mathematics, and physics.

2. Conceptual knowledge in materials science and Nano
engineering including classes of materials and the
relationship between the scale and the properties off
materials.

3. Experience in a wide range of laboratories with laborator
techniques and scientific instruments in materials science

and Nano engineering.
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Graduates’ learning Outcomes

PLO1

Solve industrial problems in the field of materials science and
nanoengineeering logically by applying interdisciplinary

approaches.

PLO2

Carry out industrial and academic works relating to materials
science and nanoengineeering by using appropriate

instruments and in accordance with international standard

PLO3

Create an independent project in material science and
nanoengineeering analyzed from scientific journals and
laboratory reports along with laboratory safety skills and

professional code of conduct.

PLO4

Communicate concepts of material science and nano
engineering clearly and purposefully with target audiences
in English, in both written and oral forms with appropriate

technologies in an organized manner.

PLO5

Work independently and coordinate with others to achieve
team goals based on roles and responsibilities of a material

scientist.
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Appendix

1. Requirements: Qualifications of lecturers in charge of the program

Name-Surname

Educational Qualifications

Latest Academic Products
in the Past 5 Years

Asst. Prof. Dr. Rakchart Traiphol

-Ph.D. (Chemistry), Clemson
University, USA: 2003

- B.Sc. (Chemistry), Khonkaen
University: 1996

Potai, R., Faisadcha, K., Traiphol, R,
Traiphol, N. Controllable thermochromic
and phase transition behaviors of
polydiacetylene/zinc(ll) ion/zinc oxide
nanocomposites via photopolymerization:
An insight into the molecular level (2018)
Colloids and Surfaces A: Physicochemical

and Engineering Aspects, 555, pp. 27-36.

Asst. Prof. Dr. Chayanisa
Chitichotpanya

-Ph.D. (Materials Science and
Engineering),University of
Rochester, USA: 2004
-M.Sc.(Materials Science and
Engineering), University of
Rochester, USA: 1997

- B.Sc. (Chemistry), Chulalongkorn
University: 1992

Chitichotpanya, P., Pisitsak, P., Chitichotpanya,
C. Sericin-copper-functionalized silk fabrics for
enhanced ultraviolet protection and
antibacterial properties using response surface
methodology (2018) Textile Research Journal,
89, pp. 1166-1179.

Dr. Pongsakorn Kanjanaboos

-MS-PHD. (Physics), University of
Chicago, USA (2013)

-BA (Physics and Economics ),
Washington University

in Saint Louis, USA (2008)

Boonthum, C., Pinsuwan, K., Ponchai, J.,
Srikhirin, T., Kanjanaboos, P. Reconditioning
perovskite films in vapor environments
through repeated cation doping (2018)
Applied Physics Express, 11 (6), art. no.
065503.
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Dr. Tanant Waritanant

- Ph.D. (Engineering), University
of Manitoba, Canada: 2017

- M.Sc. (Optics and Photonics),
National Central University,
Taiwan: 2011

- B. Eng. (Electronic)
Chulalongkorn University: 2009

Nadimi, M., Waritanant, T., Major, A.
Thermal lensing in Nd:GdVO4 laser with
direct in-band pumping at 912 nm (2018)
Applied Physics B: Lasers and Optics, 124
(8), 170.

Dr. Yodchay Jompol

-Ph.D. in Physics, University of
Cambridge, UK: 2008
-M.Sc. in Physics, Chalmers
University of Technology,Sweden:
2001
- B.Sc. (Physics), Chulalongkorn
University: 1998

Roche, B., Roulleau, P., Jullien, T., Jompol, Y.,
Farrer, |, Ritchie, D.A., Glattli, D.C. Harvesting
dissipated energy with a mesoscopic ratchet
(2015) Nature Communications, 6, art. no.
6738
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2.1 Program-level Learning Outcomes and Sub Program-level Learning Outcomes

(PLOs and SubPLOs)

Table in Appendix 2.1 Program-level Learning Outcomes (PLOs) and Sub Program-level

Learning Outcomes (SubPLOs)

PLOs

SubPLOs

PLO1 Solve industrial problems in
the field of materials science and
nanoengineeering logically and
systematically by applying

interdisciplinary approaches.

1.1 Use knowledge in basic mathematic, physic, chemistry, biology, and
engineering to solve problems in materials science and
nanoengineering.

1.2 Capable of acquiring knowledge from literatures and/or other

sources to solve problems in assigned job with a reasonable procedure.

PLO2 Carry out industrial and/or
academic works relating to materials
science and nanoengineeering by
using appropriate instruments and in
accordance with international

standard methodology.

2.1 Understand the function of instruments and use them properly in
the laboratories or industries.
2.2 Capable of learning and operating instruments available in

laboratories or industries.

PLO3 Create an independent
project in material science and
nanoengineeering analyzed from
scientific journals and laboratory
reports along with laboratory safety
skills and professional code of

conduct.

3.1 Make scientific hypothesis, designing, analyzing, and discussing
materials science and nanoengineering projects.
3.2 Capable of creating materials science and nanoengineering research

project and/or works.

PLO4 Communicate concepts of
material science and nano
engineering clearly and
purposefully with target
audiences in English, in both
written and oral forms with
appropriate technologies in an

organized manner.

4.1 Skillful in the communication of general materials science and
nanoengineering concepts in English.

4.2 Being able to discuss using a suitable, understandable, and punctual
method to enhance the reliability when working with specialists or

other non-scientists.

PLO5 Work independently and
coordinate with others to achieve
team goals based on roles and
responsibilities of a material

scientist.

5.1 Perform a leadership and other roles in a proper manner and
situation.

5.2 Work as a team and be responsible to the organization and society.
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2.2 Relationship between Program-Learning Outcomes and MU Graduate Attributes
Table in Appendix 2.2 Relationship between Program Learning Outcomes & MU
Graduate Attributes

Program Learning Outcomes /
4 Graduate Attributes

T-shaped Breadth & Depth - v v v v
Understanding thoroughly both breadth & depth
Globally Talented - Having talented and v v
experiences to contending against globally
Socially Contributing - Having a public v v v
consciousness advantaging to the society
Entrepreneurially Minded - v v

Decisively thinking, doing, making a decision to

PLO1 | PLO2 | PLO3 | PLO4 | PLO5

accordingly contributing creativity

2.3 Goals for each academic year for Bachelor of Science Program in Materials Science
and Nano Engineering

Table in Appendix 2.3 Goals for each academic year for Bachelor of Science Program

in Materials Science and Nano Engineering

Goals for each academic year

Program Learning
at the end of at the end of at the end of at the end of year 4

Outcomes
year 1 year 2 year 3
Students know | Students know | Students solve Students solve PLO1 Solve
basic sciences. basic concepts basic material interdisciplinary material | industrial problems
of materials. problems. problems. in the field of

materials science
and
nanoengineeering
logically by
applying
interdisciplinary

approaches
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Goals for each academic year

at the end of

year 1

at the end of
year 2

at the end of
year 3

at the end of year 4

Program Learning

Outcomes

Students know

basic sciences.

Students know
basic concepts

of materials.

Students solve
basic material

problems.

Students accustom to

working in organizations.

PLO2 Carry out
industrial and
academic works
relating to
materials science
and
nanoengineeering
by using
appropriate
instruments and in
accordance with
international
standard
methodology

Students know
basic concepts

of materials.

Students
conduct

assigned project.

Students create project.

PLO3 Create an
independent
project in material
science and
nanoengineeering
analyzed from
scientific journals
and laboratory
reports along with
laboratory safety
skills and
professional code

of conduct

Students
understand
basic sciences

in English.

Students
understand
materials
science in
English.

Students write
and present in
English.

Students discuss in

english.

PLO4 Communicate
concepts of
material science
and nano

engineering clearly
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Goals for each academic year

at the end of

year 1

at the end of
year 2

at the end of
year 3

at the end of year 4

Program Learning

Outcomes

and purposefully
with target
audiences in
English, in both
written and oral
forms with
appropriate
technologies in an

organized manner

Students work

Students work

Students work as

Students create projects

PLO5 Work

independently | independently | team on as team. independently and
on basic on materials materials coordinate with
sciences. science. science.

others to achieve
team goals based
on roles and
responsibilities of a

material scientist
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Appendix 3

Table showing the comparison between the PLOs and the national TQF
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Table in Appendix 3 Relationship Between Program-Level Learning Outcomes (PLOs) and
TQF

TQF Level 2
Competencies / Skills / Los

PLO1 | PLO2 | PLO3 | PLO4 | PLO5

Competency / skill 1 : Moral
(Ethics and Moral)

1.1 Have honesty and integrity v v

1.2 Have self-discipline v v

1.3 Have awareness and realize in compliance v v

ith academic and professional ethics

1.4 Respect rights and opinion of other people 4

1.5 Have public mind v

Competency / skill 2 : Knowledge

2.1 Have knowledge on principles and theories of v v v

science and/or mathematics

2.2 Have basic knowledge on science and v v v
mathematics that can be used to explain

principles and theories in specific field

2.3 Be able to catch up academic advancement v v
and development of new knowledge especially

in science and mathematics

2.4 Possess broad knowledge in various fields v v v
that can be applied in daily life

Competency / skill 3 : Cognitive

3.1 Be able to systematically and reasonably v v v
analyze based on scientific principles and

methods

3.2 Correctly and appropriately apply scientific v v

and mathematical knowledge in various situation
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TQF Level 2
Competencies / Skills / Los

PLO1 | PLO2 | PLO3 | PLO4 | PLO5

3.3 Have desire for knowledge, be able to v v v
correctly analyze and synthesize knowledge from
various sources of data that will lead to creating

innovation

Competency / skill 4 : Communication

(Interpersonal Skills and Responsibility)

4.1 Have leadership and be able to work with v v
other people as a good leader and a good team

member

4.2 Have responsibility for society and v v

organization as well as self-development and

ork development

4.3 Be able to adapt self to organizational v

situation and culture

Competency / skill 5 : ICT
(Numerical Analysis, Communication and

Information Technology)

5.1 Be able to apply mathematical and statistical v v
knowledge to appropriately analyze, process,

solve problem and present information

5.2 Possess language skills to effectively v
communicate knowledge on science and
mathematics as well as be able to select

appropriate forms of communication

5.3 Possess skills and knowledge on English or v v
other foreign language that are suitable and

necessary for doing research
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TQF Level 2

PLO1 | PLO2 | PLO3 | PLO4 | PLO5
Competencies / Skills / Los

5.4 Be able to apply information technology on v v
searching and collecting data that is effective and

suitable for the situation

Competency / skill 6 : Psychomotor
6.1 Possess skills of coordinated activity
involving physical skill, which demonstrate use

of precision instruments or tools
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Appendix 4
Curriculum Mapping
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Table in Appendix 4.1 Curriculum Mapping
Plan A

Course Codes and Titles

Number of

credits

Program Learning Outcomes (PLOs)

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

Bachelor of Science Program in Materials Science and Nanoengineering

SCMA 174 | auviugandsy
Calculus and System of
Ordinary Differential

Equations

Year 1
WV eoe | TVINEWIIU @ 3 (3-0-6)
SCBE 101 General Biology 1
WA ol | UFTRN1TANealY o 1(0-3-1) || /P
SCBE 102 General Biology Laboratory
1
19Ud eole | QHMAFRNYY 2(20-4) |1
PRPR 102 Regional Studies
MAT eom | WAluladansaumely 3(3-0-6) ||
SCID 103 | WInUsedniu
Information Technology in
Daily Life
WHld ooe | UJURNSHANdTUNUEIY 1(0-3-1) || /P
SCPY 111 Basic Physics Laboratory
WA oo | Wil 3(3-0:6) ||
SCCH 161 | General Chemistry
WA o0 | WAANRELAYITUUANNITLT 3(3-0-6) ||
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Course Codes and Titles Number of Program Learning Outcomes (PLOs)
credits PLO1 | PLO2 | PLO3 | PLO4 | PLO 5
AfND oo | NMSInguiiieTngUszasd 2(2-0-4) |1 | |
LAEN 180 | 193915 @
English for Academic
Purpose |
Wd oo | TANdlY 3(3-0-6) ||
SCPY 180 | General Physics
WA ocx | UHUANSIAL 1(0-3-1) || /P
SCCH 189 | Chemistry Laboratory
19Ud eoe | UTEINTUAZNITAMUI 2(2-0-4) ||
PRPR 101 Population and
Development
MU eoe | MENNITULLEITNE TR 3(3-0-6) ||
SCME 101 | Fnans
Introduction to Materials
d3FN @od yimmsqsummazéqLL’ma”au 3(3-0-6) ||
ENGE 105 | Integrated Health and
Environment
WYN obo | TVINITTAUWAdLazlIENa | 2 (2-0-4) ||
SCBM 121 | Cell and Molecular Biology
AfND oce | NTSINguLiieTngUszasd 2(2-0-4) |1
NN
LAEN 181 | English for Academic
Purpose |l
1AEN o ﬂaﬂ’ﬁmﬁmﬂiimﬁugm 3(2-2-5) || /P
EGIE 195 Basic Engineering Workshops
AAND bl | NN YIMAYNI INUTTTY 2(2-0-4) ||
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TQF 2 Bachelor of Science Program in Materials Science and
Nanoengineering (International Program)

Faculty of Science

School of Materials Science and Innovation

Course Codes and Titles Number of Program Learning Outcomes (PLOs)
credits PLO1 |PLO2 | PLO3 | PLO4 | PLO5

LAEN 282 | Multilingualism and

Multiculturalism
WU mod | inwedAgdmiunIIene | 1(1-0-2) ||
SCIN 305 | Anenmans

Essential Skills for Scientific

Research
INIU enerllo %V]EJ’]?T’IEIG]%LL&SN}JJGIH'E'EN 3 (3-0-6) |
SCME 372 | Scientific Creativity and

Innovation

Number of | Program Learning Outcomes (PLOs)
Course Codes and Titles
credits PLO1 |PLO2 | PLO3 | PLO4 | PLO5

Bachelor of Science Program in Materials Science and Nanoengineering
Year 2
WU eoe | MIARATNATIALAZUIRATI | 2 (2-0-4) | |
SCIN 101 Creative Thinking and

Innovation
W emo | IeAansiazinalulagau | 3 (3-0-6) | |

WA
SCME 130 | Energy Sciences and

Technology
WA ode | NYANALTILAY 3(3-0-6) ||
SCMA 259 | Linear Algebra
WU oon | WlumaAlulagnegnm 3(3-0-6) || R
SCME 263 | Nanobiotechnology
WU boe | Taguilukasmsusvend 3(3-0-6) || R
SCME 264 | Nanomaterials and

Applications
IAeN bad | Namansdmsvimnssuian | 3 (3-06) ||
EGIE 295 Mechanics for Materials

Engineers
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TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science

School of Materials Science and Innovation

Number of | Program Learning Outcomes (PLOs)
Course Codes and Titles
credits PLO1 |PLO2 |PLO3 | PLO4 | PLO S
W bel | lasanuuinnssudan o 1(0-3-1) || | | | |
SCME 282 | Materials Innovation Project
I
WA odlo | WAUNOIMEIMENISIIUYE | 3 (1-4-6) | |
SCBE 152 | Natural Science Illustration
W eole | wanmsilesdureneiin 3(3-0-6) || R
SCME 202 | Principle of Ceramics
WU bom | NMUAINYDIlANY 3(3-0-6) || R
SCME 203 | Physical Metallurgy
MU bee | MILUILNTUABLRIMDTIAY 3(3-0-6) |1 R
N19971894
SCME 211 | Computer Programing and
Simulation
WU bl | nTdTENduazauvnamans | 3 (3-0-6) | | R
SCME 222 | Physical Chemistry and
Thermodynamics
WU ome | BLATUNENALAZNaAERS 3(3-0-6) || R
AIDURY
SCME 231 | Modern Physics and
Quantum Mechanics
WINE o&& qum%mam%maaﬂf?{ul,l,ama 3(2-3-5) |1 R
SCBE 255 | Aesthetics of Fragrance and
Flavor
W bem | lasanuuinnssudan b 1(0-3-1) |R R P R R
SCME 283 | Materials Innovation Project
Il
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TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science

School of Materials Science and Innovation

Number of | Program Learning Outcomes (PLOs)
Course Codes and Titles
credits PLO1 |PLO2 | PLO3 | PLO4 | PLO5
Bachelor of Science Program in Materials Science and Nanoengineering
Year 3
W moe | MiltiaTesiledniutan 3(3-0-6) |R R R R R
AansLazIfNITuUIlY
SCME 301 | Instrumental Methods for
Materials Science and Nano
Engineering
WU moe | IMBIMERINEAITWAYNIT | 3(3-0-6) | R R R R R
Sﬁugﬂ
Principle of Polymer Science
SCME 321 | and Processing
WU aeo | Nandaauzudsdnduan 3(3-0-6) |R R R R
Aans
SCME 330 | Solid-State Physics for
Materials Science
WU e | U§UANMANTATTanmansuag | 1(0-3-1) |R R R/P IR R
Amnssuulu o
SCME 381 | Research Laboratory in
Materials Science and Nano
Engineering |
WU e | @1sieithuazunly 3(3-0-6) |R R R R
SCME 361 | Bwdnnsellnd
Semiconductor and Nano
Electronics
WU aaen | FanAansuazImanssuululy | 3 (3-0-6) | R R R R R
SCME 373 'i%UUI‘i\N’]UQG]ﬁ’Mﬂ'ﬁ'ﬁJ
Materials Science and Nano
Engineering in Industrial
Process
WU eeo | dunurianeanswagiainssy | 1(0-3-1) | R R R M R
wlu
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TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science

School of Materials Science and Innovation

SCME 486 | Materials Science Research

Project

Number of | Program Learning Outcomes (PLOs)
Course Codes and Titles
credits |PLO1 |PLO2 |PLO3 |PLO4 | PLO5

SCME 386 | Seminar in Materials Science

and Nano Engineering
WU e | UHTAN IR Tanmansuay | 1(0-3-1) | M R RP | M R

AmNTsuUlL b
SCME 382 | Research Laboratory in

Materials Science and Nano

Engineering |l
Bachelor of Science Program in Materials Science and Nanoengineering
Year 4
WU e=o | Wi ianeans 9(0-27-9) | M/A | M/A | MWA | WA | WA
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Plan B

Course Codes and Titles Number of Program Learning Outcomes (PLOs)

credits PLO1 | PLO2 | PLO3 | PLO4 | PLO S

Bachelor of Science Program in Materials Science and Nanoengineering
Year 1 (at Mahidol University)

W eoe | F1MEIU @ 3(3-0-6) ||
SCBE 101 General Biology 1

WNE ool | UFURNT Al 1(0-3-1) |1 /P
SCBE 102 | General Biology Laboratory

1
19Ud eoler | QHMARNY 2(2-0-4) |1
PRPR 102 Regional Studies
WA @om | wAluladansaumnely 3(3-0-6) ||

SCID 103 | PAnUszaniu
Information Technology in

Daily Life
Wild eee | UfTRMSTANTuRiugIY 1(0-3-1) || /P
SCPY 111 Basic Physics Laboratory
WAL oo | ATl 3(3-0-6) ||
SCCH 161 | General Chemistry
WA ool | LARARALAL STUUANNITIT 3(3-0-6) ||

SCMA 174 | auviusanidsy
Calculus and System of
Ordinary Differential

Equations

AfN® oo | NMSInguLiieTngUszasd 2(2-0-4) |1
LAEN 180 | M19331M1% @
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Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

SCME 372

Course Codes and Titles Number of Program Learning Outcomes (PLOs)
credits PLO1 | PLO2 | PLO3 | PLO4 | PLO 5
English for Academic
Purpose |
Wd oo | TANdLY 3(3-0-6) ||
SCPY 180 | General Physics
WAL oce | UJURN5AT 1(0-3-1) || /P
SCCH 189 | Chemistry Laboratory
198 eoe | UTEBINTUaENITHMIUY 2(2-0-4) |1
PRPR 101 | population and
Development
U 000 Mﬁﬂﬂﬂﬁ%uLLuzﬁwmwafaﬂ 3(3-0-6) ||
SCME 101 | fnans
Introduction to Materials
AN @o& ‘gimmi?jmmmazéqLL’mé’au 3(3-0-6) ||
ENGE 105 | Integrated Health and
Environment
WYN obo | TVIVITTAU@AdLAzlIENa | 2 (2-0-4) ||
SCBM 121 | Cell and Molecular Biology
AfND oo | NTSINguLiieTngUszasd 2(2-0-4) |1
NIVINT o
LAEN 181 | English for Academic
Purpose |l
1ABN o ﬂﬁﬂ’ﬁmﬁmﬂiimﬁugm 3(2-2-5) || /P
EGIE 195 Basic Engineering Workshops
AAND bel | NANWIMALHIIRIUTITY 2(2-0-4) |I
LAEN 282 | Multilingualism and
Multiculturalism
WU mo | inwedAgyduiunsIdene | 1(1-0-2) ||
SCIN 305 | Inenmans
Essential Skills for Scientific
Research
WU aelo | INBIAERILAZULINATIN 3(3-0-6) ||
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Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science

School of Materials Science and Innovation

Course Codes and Titles Number of Program Learning Outcomes (PLOs)
credits PLO2 | PLO3 | PLO4 | PLO5
Scientific Creativity and
Innovation
Number of | Program Learning Outcomes (PLOs)
Course Codes and Titles
credits PLO2 | PLO3 | PLO4 | PLO5
Bachelor of Science Program in Materials Science and Nanoengineering
Year 2 Spring semester (Semester 1 at UTS)
33130 Mathematical Modeling | 6 | | | R
68201 Physics in Action 6 R | | R
65212 Chemistry 2 6 R | | R
33230 Mathematical Modeling |l 6 R I I R
Number of | Program Learning Outcomes (PLOs)
Course Codes and Titles
credits PLO2 | PLO3 | PLO4 | PLO 5
Bachelor of Science Program in Materials Science and Nanoengineering
Year 2 Autumn Semester (Semester 2 at UTS)
33360 Mathematics for Physical 6 R R
Science
65307 Physical Chemistry | 6 I
68412 Energy Science & 6 I
Technology
68075 Nanomaterials 6 R R R
Number of | Program Learning Outcomes (PLOs)
Course Codes and Titles
credits PLO 1 PLO2 |PLO3 |PLO4 | PLOS
Bachelor of Science Program in Materials Science and Nanoengineering
Year 3 Spring semester (Semester 1 at UTS)
91140 Bionanotechnology 6 R R R R
or
68320
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TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science

School of Materials Science and Innovation

Scanning Probe and

Electron Microscopy

68513 Nanophotonics 6 M P
68413 Quantum Physics 6 R P
68206 Optics 6 P
Number of | Program Learning Outcomes (PLOs)
Course Codes and Titles
credits PLO 1 PLO2 |PLO3 |PLO4 |PLOS5
Bachelor of Science Program in Materials Science and Nanoengineering
Year 3 Autumn semester (Semester 2 at UTS)
68316 Applied Electronics and 6 R P P P
Interfacing
67509 Molecular 6 R P M P
Nanotechnology
68606 Solid-state Science and 6 R R M R
Nanodevices
68416 Computational Physics 6 R R P R
Number of | Program Learning Outcomes (PLOs)
Course Codes and Titles
credits PLO 1 PLO2 |PLO3 |PLO4 |PLOS5
Bachelor of Science Program in Materials Science and Nanoengineering
Year 4 (at Mahidol University)
WU @oe | NTANATNATIAUEY 2(2:0-4) |1
SCIN 101 | winnssy
Creative Thinking and
Innovation
WirunImemans 3(1-4-4) |1
IV 0&® | 5551915
SCBE 152 | Natural Science
Illustration
IFeN bad | nafmansaviuimnssudan | 3 (3-0-6) ||
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TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science

School of Materials Science and Innovation

Number of | Program Learning Outcomes (PLOs)
Course Codes and Titles
credits PLO 1 PLO2 |PLO3 |PLO4 |PLOS5

EGIE 295 Mechanics for Materials

Engineers
WU bl | 1ATIUNInNTINian o 1(0-3-1) ||
SCME 282 | Materials Innovation

Project |
W oole | wdnnslesiuresesiin 3(3-0-6) || R
SCME 202 | Basic Principle of Ceramics
WU bom | NMEANUDIlaNy 3(3-0-6) || R
SCME 203 | Physical Metallurgy

nslusunsumauieesuay | 3 (3-0-6) || R
WU bee | N13971994
SCME 211 | Computer Programing and

Simulation

wilgadnduazanmna 3(3-0-6) || R
MU bl | AEnS
SCME 222 | Physical Chemistry and

Thermodynamics

luRsuidnduaznarans 3(3-0:6) || R
WY bae | AIOWAY
SCME 231 | Modern Physics and

Quantum Mechanics
O quvSumaniveinauLazsa | 3 (3-0-6) || R
SCBE 255 Aesthetics of Fragrance

and Flavor
WU moe | M3lfiaTesiledniuian 3(3-0-6) |R R R R R

FEnsuayIAINIINUILY
SCME 301 | Instrumental Methods for

Materials Science and

Nano Engineering
WU mloe | INBIFEATNOAWOTLAZNNT | 3 (3-0-6) | R R R R R

%ugﬂ
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Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science

School of Materials Science and Innovation

Number of | Program Learning Outcomes (PLOs)
Course Codes and Titles
credits PLO 1 PLO2 |PLO3 |PLO4 |PLOS5

SCME 321 | Principle of Polymer

Science and Processing
W e | UJURNBIeTanmans | 1(0-3-1) | R R R/P R R

warImnITNUY @
SCME 381 | Research Laboratory in

Materials Science and

Nano Engineering |
Y ke lassnuuinnssudan o 1(0-31) |R R P R R
SCME 283 Materials Innovation

Project Il
WU e=o | lassddeTaneans 9 (0-27-9) | M/A WA | M/A | WA | WA
SCME 486 | Materials Science

Research Project

| : PLO is Introduced and Assessed
P : PLO is Practiced and Assessed

A : Assessment

R : PLO is Reinforced and Assessed

M : Level of Mastery is Assessed
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Appendix 5

Major Improvements of the Bachelor of Science Program in Materials Science and
Nanoengineering (International Program) issued in Academic Year 2016
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Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

Program under Revision Bachelor of Science Program in Materials Science and

Nanoengineering (International Program) Academic Year 2016

Faculty of Science, Mahidol University

1. This program has been approved by the Office of the Higher Education Commission on

2. The Mahidol University Council has approved this revision in its meeting no 11/2016 on 13

July 2016

3. The revised program is to be implemented starting in the academic year of 2019

from semester 1 of the year 2019 onwards.

4. Reasons for the revision

4.1 To emphasize outcome-based education and to meet AUN-QA standard

4.2 To adopt latest changes in the discipline

4.3 To adapt course offerings to modern educational standards and demand.

4.4 To meet the challenges of living and working in a diverse and globalized world.

5. Content of the Revision

5.1 Add new specific courses to the program

INU bl
SCME 282
INIU bk
SCME 283
INIU en
SCME 386
INIU s
SCME 486

lassnuuinnssudan o

Materials Innovation Project |

lasanuuinnssudan b

Materials Innovation Project |l
duundanmansuazifinssuuily

Seminar in Materials Science and Nano Engineering
lassAdeTanmans

Materials Science Research Project
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TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

5.2 Remove some courses from the program

WA olo  ADAANART 3 (3-0-6)
SCMA 192 Statistics

WU e IATRIUI o 3 (0-9-3)
SCME 383 Senior Project |

W e AUNUTIARAARSuAzImINTIHUILY 1(0-3-1)
SCME 481 Seminar in Materials Science and Nano Engineering |

WU e=lo  dUNUIARmERTuALIAINIIILIY b 1(0-3-1)
SCME 482 Seminar in Materials Science and Nano Engineering ||

W @xken WU 1(0-3-1)
SCME 483 Internship

WU Cee IATRIUIT b 4 (0-12-4)

SCME 484 Senior Project |l

5.3 Rearrange some major required courses and major elective courses

Change code name of these courses

Wild ogo AN 3 (3-0-6)
SCPY 180 General Physics

Wild eee  UFTANsHANG SR 1(0-3-1)
SCPY 111 Basic Physics Laboratory

WA voe  FVIMEWHN o 3 (3-0-6)
SCBE 101 General Biology 1

WNd ool UFTRNINEWhIY o 1(0-3-1)
SCBE 102 General Biology Laboratory 1

WYN obe  FTIMBITTIUAILALlLANG 2 (2-0-4)
SCBM 121 Cell and Molecular Biology

MU mod  TINWEAIAEINSUNTINENIINGIFNERS 1(1-0-2)
SCIN 305 Essential Skills for Scientific Research

W amo  WAndanuzudadmsuTagemans 3 (3-0-6)
SCME 330 Solid State Physics for Materials Science

Wil ave  anshadniuazuluddnnsedind 3 (3-0-6)
SCME 361 Semiconductors and Nano Electronic
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Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

Add new major elective courses

Wi ace  MIANIeTanaans 1(0-3-1)
SCME 384 Materials Science Research Practice
WU aee  MsENIdeTanaansuazn1sUsEyne 1(0-3-1)
SCME 385 Materials Science Research Practice and Applications
W oo NMBTEUTUINTUAMIUTZUUSR UL UNTZUIUNITNER 3 (3-0-6)
SCME 411 Programing for automatic system in manufacturing process
WU ere  Annuiagmansuazifinssuuily 9 (0-27-9)
SCME 485 Internship in Materials Science and Nanoengineering

5.4 Change general education courses to the program
Remove these courses
WYY oo TIINIANTEAIAY 2 (2-0-4)
SCBI 163 Essential Biology
WA boc  LANNBYNS 2(1-2-3)
SCID 204 Game Strategy
WAT boe  WATANTITEUS 1(1-0-2)
SCID 201 Learning Techniques
AAND o ITTUNITANEIAERIAURIAL 2 (2-0-4)
LAEN 280 Science Fiction and Society
AANe meo  nsshE@uenanuilumusingy 2 (2-0-4)
LAEN 380 Academic Presentations in English
Add these courses
MU @06 NsARASNATIALATUIRNT I 2 (2-0-4)
SCIN 101 Creative Thinking and Innovation
W odlo  DIAUNIINYIAENITITUYIA 3 (1-4-4)
SCBE 152 Natural Science Illustration
WA & qum%mam%mmﬂéuuama 3 (3-0-6)
SCBE 255 Aesthetics of Fragrance and flavor
AFNE belo  NUNWIUALN INUTTTY 2 (2-0-4)
LAEN 282 Multilingualism and Multiculturalism
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5.5 The revision of each subject

Remove a credit for laboratory of these courses

WU bom  LATLTHANE 4 (3-3-6)
SCME 223 Physical Chemistry
WU ool Taauily 3 (2-3-4)

SCME 262 Nanomaterials

New courses

WM bk NG d Lz VNAManS 3 (3-0-6)
SCME 222 Physical Chemistry and Thermodynamics
MU boe  Taauiluuarnsuszend 3 (3-0-6)

SCME 264 Nanomaterials and Applications
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6. Program structure after revision compared to the previous structure and the undergraduate
curriculum standard and guidelines issued by the Commission of Higher Education B.E. 2558.

Plan A
Standard guideline
of the Ministry of
Education for the
undergraduate level Before After
Course Category Revision Revision
of education of the
(credits) (credits)
year B.E. 2558.
(4-year program)
(credits)
1. General Education Courses no less than 30 30 30
1. Science and Mathematics 4 20
2. Social Sciences and Humanities 8 4
3. Languages 18
2. Specific Courses no less than 72 94 97
1. Science and Mathematics 31 30
2. Major Required Courses in 48 50
materials science and
nanoengineering
3. Major Elective Courses in 15 17
materials science and
nanoengineering
3. Free Elective Courses no less than 6 6 6
Total Credits no less than 120 130 133

Plan B
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Standard guideline
of the Ministry of
Education for the

Before After
undergraduate level . .
Course Category . Revision Revision
of education of the . .
(credits) (credits)
year B.E. 2558.
(4-year program)
(credits)
4. General Education Courses no less than 30 33 30
1. Science and Mathematics 4 20
2. Social Sciences and Humanities 8 4
3. Languages 21 6
5. Specific Courses no less than 72 132 53+90*
1. Science and Mathematics 48 18+30*
2. Major Required Courses in 54 35+30%

materials science and
nanoengineering

3. Major Elective Courses in 30 0+30*
materials science and

nanoengineering

6. Free Elective Courses no less than 6 6 0+6*
Total Credits no less than 120 171 83+96*

* credits while studying at Mahidol University + credits while studying at University of
Technology Sydney

# Students have the choice of completing the General Education courses provided by other
programs/departments/faculties to fulfill the credit requirement.
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Appendix 6
Details of the instructors responsible for the program, regular instructors, and special

instructors
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Nanoengineering (International Program)

Appendix for details of the instructors responsible for the program, regular instructors,

and special instructors

a. Instructors responsible for the program and regular instructors
1. Full name Rakchart Traiphol

Title / Academic title Asst Prof, PhD

Affiliation Faculty of Science, Mahidol University

Work Place Faculty of Science, Mahidol University

Education
Ph.D. (Chemistry), Clemson University, USA: 2003
B.Sc. (Chemistry), Khonkaen University: 1996

Research interests or research skills
1) Polymer physics
2) Colloid and interface science
3) Photophysical properties of conjugated polymers
4) Self assembling of polymers

Research or academic works (according to Standards Criteria for the Higher
Education Curriculum (B.E. 2558)

® Research papers
1) Potai, R., Faisadcha, K., Traiphol, R., Traiphol, N. Controllable thermochromic and

phase transition behaviors of polydiacetylene/zinc(ll) ion/zinc oxide nanocomposites via
photopolymerization: An insight into the molecular level (2018) Colloids and Surfaces A:
Physicochemical and Engineering Aspects, 555, pp. 27-36.

2) Khanantong, C., Charoenthai, N., Phuangkaew, T., Kielar, F., Traiphol, N., Traiphol, R.
Phase transition, structure and color-transition behaviors of monocarboxylic diacetylene
and polydiacetylene assemblies: The opposite effects of alkyl chain length (2018) Colloids
and Surfaces A: Physicochemical and Engineering Aspects, 553, pp. 337-348.

3) Khanantong, C., Charoenthai, N., Wacharasindhu, S., Sukwattanasinitt, M., Traiphol,
N., Traiphol, R. Influences of solvent media on chain organization and thermochromic
behaviors of polydiacetylene assemblies prepared from monomer with symmetric alkyl
tails (2018) Journal of Industrial and Engineering Chemistry, 58, pp. 258-265.
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4) Kamphan, A., Khanantong, C., Traiphol, N., Traiphol, R. Structural-thermochromic
relationship of polydiacetylene (PDA)/polyvinylpyrrolidone (PVP) nanocomposites: Effects
of PDA side chain length and PVP molecular weight (2017) Journal of Industrial and
Engineering Chemistry, 46, pp. 130-138.

5) Traiphol, N., Chanakul, A., Kamphan, A., Traiphol, R. Role of Zn2 + ion on the
formation of reversible thermochromic polydiacetylene/zinc oxide nanocomposites (2017)
Thin Solid Films, 622, pp. 122-129.

6) Chanakul, A, Traiphol, R., Traiphol, N. Utilization of polydiacetylene/zinc oxide
nanocomposites to detect and differentiate organic bases in various media (2017) Journal
of Industrial and Engineering Chemistry, 45, pp. 215-222.

7) Kamphan, A., Gong, C., Maiti, K., Sur, S., Traiphol, R., Arya, D.P. Utilization of chromic
polydiacetylene assemblies as a platform to probe specific binding between drug and RNA
(2017) RSC Advances, 7 (66), pp. 41435-41443,

8) Sansee, A., Kamphan, A., Traiphol, R., Kielar, F. Embedding luminescent iridium
complex into polydiacetylene vesicles as a means of development of responsive
luminescent system for imaging applications (2016) Colloids and Surfaces A:
Physicochemical and Engineering Aspects, 497, pp. 362-369.

9) Kamphan, A, Traiphol, N., Traiphol, R. Versatile route to prepare reversible
thermochromic polydiacetylene nanocomposite using low molecular weight
poly(vinylpyrrolidone) (2016) Colloids and Surfaces A: Physicochemical and Engineering
Aspects, 497, pp. 370-377.

10) Chanakul, A., Traiphol, R., Traiphol, N. Colorimetric sensing of various organic acids
by using polydiacetylene/zinc oxide nanocomposites: Effects of polydiacetylene and acid
structures (2016) Colloids and Surfaces A: Physicochemical and Engineering Aspects, 489,
pp. 9-18.

11) Kamphan, A., Charoenthai, N., Traiphol, R. Fine tuning the colorimetric response to
thermal and chemical stimuli of polydiacetylene vesicles by using various alcohols as
additives (2016) Colloids and Surfaces A: Physicochemical and Engineering Aspects, 489,
pp. 103-112.

12) Sansee, A., Meksawangwong, S., Chainok, K., Franz, KJ., Gal, M., Palsson, L.-O.,
Puniyan, W., Traiphol, R., Pal, R., Kielar, F. Novel aminoalkyl tris-cyclometalated iridium
complexes as cellular stains (2016) Dalton Transactions, 45 (43), pp. 17420-17430.

125



Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

Teaching responsibility

Current teaching responsibility

WU oo LATITIHENE 4 (3-3-6)
SCME 223 Physical Chemistry

WU bbb TEUIlY 3 (2-3-4)
SCME 262 Nanomaterials

MU e UHTRANMITTanmansuagimnssuunly o 1(0-3-1)
SCME 381 Research Laboratory in Materials Science and Nano Engineering |
MU ol Flefirwnieianamansuagieinssuunly o 3 (3-0-6)
SCME 472 Special Topics in Materials Science and Nano Engineering

Wi exd  AsnuIfeianeans 9 (0-27-9)
SCME 486 Materials Science Research Project

WA ove AT 3 (3-0-6)

SCCH 161 General Chemistry

Teaching responsibility in the new program / revised program

MU bk NG dLaTgUVNAManS 3 (3-0-6)
SCME 222 Physical Chemistry and Thermodynamics

MU e VUM Tanmansuagimnssunnly o 1(0-3-1)
SCME 381 Research Laboratory in Materials Science and Nano Engineering |
WM ol Flefirwnieianamansuagieinssuunly o 3 (3-0-6)
SCME 472 Special Topics in Materials Science and Nano Engineering

Wi exd  ANnuITeianeans 9 (0-27-9)
SCME 486 Materials Science Research Project

WA ove AT 3 (3-0-6)

SCCH 161 General Chemistry
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2. Full name Chayanisa Chitichotpanya
Title / Academic title Asst Prof
Affiliation Faculty of Science, Mahidol University
Work Place Faculty of Science, Mahidol University

Education
Ph.D. (Materials Science and Engineering),University of Rochester, USA: 2004
M.Sc.(Materials Science and Engineering), University of Rochester, USA: 1997
B.Sc. (Chemistry), Chulalongkorn University: 1992

Research interests or research skills
1) Surface science and engineering
2) Surface modiflcation and coating
3) Mechanical properties as well as friction and wear of brittle materials
4) Precision fabrication of brittle materials

Research or academic works (according to Standards Criteria for the Higher
Education Curriculum (B.E. 2558)

® Research papers

1) Chitichotpanya, P., Pisitsak, P., Chitichotpanya, C. Sericin—copper-functionalized silk
fabrics for enhanced ultraviolet protection and antibacterial properties using response
surface methodology (2018) Textile Research Journal, 89, pp. 1166-1179.

2) Khwanmuang, P., Naparswad, C., Archakunakorn, S., Waicharoen, C., Chitichotpanya,
C. Optimization of in situ synthesis of Ag/PU nanocomposites using response surface
methodology for self-disinfecting coatings (2017) Progress in Organic Coatings, 110, pp.
104-113.

3) Khwanmuang, P., Rotjanapan, P., Phuphuakrat, A., Srichatrapimuk, S., Chitichotpanya,
C. In vitro assessment of Ag-TiO2/polyurethane nanocomposites for infection control using
response surface methodology (2017) Reactive and Functional Polymers, 117, pp. 120-130.

4) Pokai, S., Limnonthakul, P., Horprathum, M., Eiamchai, P., Pattantsetakul, V.,
Limwichean, S., Nuntawong, N., Porntheeraphat, S., Chitichotpanya, C. Influence of seed
layer thickness on well-aligned ZnO nanorods via hydrothermal method (2017) Materials
Today: Proceedings, 4 (5), pp. 6336-6341.
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Nanoengineering (International Program)

Teaching responsibility
Current teaching responsibility

MU 006 ANNISTUL LN TanAEns 3 (3-0-6)
SCME 101 Introduction to Materials

WA o= Ufumn1siall 1(0-3-1)
SCCH 189 Chemistry Laboratory

Teaching responsibility in the new program / revised program

MU 006 ANNSTUL LN TanAEnS 3 (3-0-6)
SCME 101 Introduction to Materials

WA o= UfdRnsadl 1(0-3-1)
SCCH 189 Chemistry Laboratory

3. Full name Pongsakorn Kanjanaboos
Title / Academic title Asst Prof, PhD
Affiliation Faculty of Science, Mahidol University
Work Place Faculty of Science, Mahidol University

Education
MS-PHD. (Physics), University of Chicago, USA (2013)
BA (Physics and Economics ), Washington University in Saint Louis, USA (2008)

Research interests or research skills
1) Solution processed thin films
2) Solar cells, LEDs, and other optoelectronic devices

3) Microscopies, nano-mechanics, and nanotechnology

Research or academic works (according to Standards Criteria for the Higher
Education Curriculum (B.E. 2558)

® Research papers

1) Boonthum, C., Pinsuwan, K., Ponchai, J., Srikhirin, T., Kanjanaboos, P. Reconditioning
perovskite films in vapor environments through repeated cation doping (2018) Applied
Physics Express, 11 (6), art. no. 065503.
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Nanoengineering (International Program)

2) Shaikh, J.S., Shaikh, N.S., Kharade, R., Beknalkar, S.A., Patil, J.V., Suryawanshi, M.P.,
Kanjanaboos, P., Hong, C.K, Kim, J.H., Patil, P.S. Symmetric supercapacitor: Sulphurized
graphene and ionic liquid (2018) Journal of Colloid and Interface Science, 527, pp. 40-48.

3) Shaikh, J.S., Shaikh, N.S., Mali, S.S., Patil, J.V., Pawar, KK., Kanjanaboos, P., Hong, CK,,
Kim, J.H., Patil, P.S. Nanoarchitectures in dye-sensitized solar cells: Metal oxides, oxide
perovskites and carbon-based materials (2018) Nanoscale, 10 (11), pp. 4987-5034.

4) Shaikh, J.S., Shaikh, N.S., Sheikh, A.D., Mali, S.S., Kale, A.J., Kanjanaboos, P., Hong,
CK., Kim, J.H., Patil, P.S. Perovskite solar cells: In pursuit of efficiency and stability (2017)
Materials and Design, 136, pp. 54-80.

5) Jang, Y.H., Rani, A,, Quan, L.N., Adinolfi, V., Kanjanaboos, P., Ouellette, O., Son, T.,
Jang, Y.J., Chung, K., Kwon, H., Kim, D., Kim, D.H., Sargent, E.H. Graphene Oxide Shells on
Plasmonic Nanostructures Lead to High-Performance Photovoltaics: A Model Study Based
on Dye-Sensitized Solar Cells (2017) ACS Energy Letters, 2 (1), pp. 117-123.

6) Griesemer, S.D., You, S.S., Kanjanaboos, P., Calabro, M., Jaeger, H.M., Rice, S.A,, Lin, B.
The role of ligands in the mechanical properties of Langmuir nanoparticle films (2017) Soft
Matter, 13 (17), pp. 3125-3133.

7) Yassitepe, E., Yang, Z., Voznyy, O., Kim, Y., Walters, G., Castafieda, J.A., Kanjanaboos,
P., Yuan, M., Gong, X., Fan, F., Pan, J., Hoogland, S., Comin, R., Bakr, O.M., Padilha, L.A.,
Nogueira, A.F., Sargent, E.H. Amine-Free Synthesis of Cesium Lead Halide Perovskite
Quantum Dots for Efficient Light-Emitting Diodes (2016) Advanced Functional Materials, 26
(47), pp. 8757-8763.

8) Yuan, M., Quan, L.N., Comin, R., Walters, G., Sabatini, R., Voznyy, O., Hoogland, S.,
Zhao, Y., Beauregard, E.M., Kanjanaboos, P., Lu, Z., Kim, D.H., Sargent, E.H. Perovskite
energy funnels for efficient light-emitting diodes (2016) Nature Nanotechnology, 11 (10),
pp. 872-877.

9) Xu, J., Voznyy, O., Comin, R., Gong, X., Walters, G., Liu, M., Kanjanaboos, P., Lan, X.,
Sargent, E.H. Crosslinked Remote-Doped Hole-Extracting Contacts Enhance Stability under
Accelerated Lifetime Testing in Perovskite Solar Cells (2016) Advanced Materials, 28 (14),
pp. 2807-2815.

10) Wang, R., Shang, Y., Kanjanaboos, P., Zhou, W., Ning, Z., Sargent, E.H. Colloidal
quantum dot ligand engineering for high performance solar cells (2016) Energy and
Environmental Science, 9 (4), pp. 1130-1143.

11) Kim, G.-H., Garcia De Arquer, F.P., Yoon, Y.J,, Lan, X,, Liu, M., Voznyy, O., Krishnan
Jagadamma, L., Saud Abbas, A, Yang, Z., Fan, F., Ip, A.H., Kanjanaboos, P., Hoogland, S.,

129



Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (International Program)

Amassian, A., Kim, J.Y., Sargent, E.H. Correction to High-Efficiency Colloidal Quantum Dot
Photovoltaics via Robust Self-Assembled Monolayers (2016) Nano Letters, 16 (1), p. 822.

12) Lan, X., Voznyy, O., Kiani, A., Garcia De Arquer, F.P., Abbas, A.S., Kim, G.-H., Liu, M.,
Yang, Z., Walters, G, Xu, J., Yuan, M., Ning, Z., Fan, F., Kanjanaboos, P., Kramer, I.,

Zhitomirsky, D., Lee, P., Perelgut, A., Hoogland, S., Sargent, E.H. Passivation Using Molecular
Halides Increases Quantum Dot Solar Cell Performance (2016) Advanced Materials, 28 (2),

pp. 299-304.

13) Adinolfi, V., Yuan, M., Comin, R., Thibau, E.S., Shi, D., Saidaminov, M.I., Kanjanaboos,
P., Kopilovic, D., Hoogland, S., Lu, Z.-H., Bakr, O.M., Sargent, E.H. The In-Gap Electronic
State Spectrum of Methylammonium Lead lodide Single-Crystal Perovskites (2016)
Advanced Materials, 28 (17), pp. 3406-3410.

Teaching responsibility

Current teaching responsibility

INIU ®eno
SCME 130
INIU el
SCME 372
IMNIU bme
SCME 231
INIU nele

SCME 371

U sl
SCME 382

Wemansiazinalulaganund i 3 (3-0-6)
Energy Sciences and Technology

WmansiazuinnTsy 3 (3-0-6)
Scientific Creativity and Innovation

lupsuidnduaznaran Ao usu 3 (3-0-6)
Modern Physics and Quantum Mechanics
manaauaznsiluduszneunis 3 (3-0-6)

Marketing and Entrepreneurship

RN @IdeTanmansuasimnssuunluy b 1(0-3-1)

Research Laboratory in Materials Science and Nano Engineering |l

Teaching responsibility in the new program / revised program

INIU ®eno
SCME 130
INIU el
SCME 372
MU bme
SCME 231

Wemansiazinalulaganund e 3 (3-0-6)
Energy Sciences and Technology

WFERSLaT U InNTIU 3 (3-0-6)
Scientific Creativity and Innovation

lupsuidnduaznaransnlaunu 3 (3-0-6)
Modern Physics and Quantum Mechanics
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TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (International Program)

MU ese vdngIReiugudmiuiniemansiusenouns 3 (3-0-6)
SCME 375 Business Concepts for Science Entrepreneurs

Wi ace  UHTANSATeTanmansuasimnssuunly b 1(0-3-1)
SCME 382 Research Laboratory in Materials Science and Nano Engineering I
WU exd  AsnuITeianeans 9 (0-27-9)

SCME 486 Materials Science Research Project

4. Full name Tanant Waritanant
Title / Academic title Lecturer
Affiliation Faculty of Science, Mahidol University
Work Place Faculty of Science, Mahidol University

Education

Ph.D. (Engineering), University of Manitoba, Canada: 2017

M.Sc. (Optics and Photonics), National Central University, Taiwan: 2011
B. Eng. (Electronic) Chulalongkorn University: 2009

Research interests or research skills
1) High power laser/photonics

2) Ultrafast lasers and their biomedical applications

Research or academic works (according to Standards Criteria for the Higher
Education Curriculum (B.E. 2558)

® Research papers

1) Nadimi, M., Waritanant, T., Major, A. Thermal lensing in Nd:GdVO4 laser with direct
in-band pumping at 912 nm (2018) Applied Physics B: Lasers and Optics, 124 (8), 170.

2) Waritanant T., Major A. Dual-wavelength operation of a diode-pumped Nd:YVO4
laser at the 1064.1 &mp; 1073.1 nm and 1064.1 & mp; 1085.3 nm wavelength pairs
(2018) Applied Physics B: Lasers and Optics, 124 (5), 87.

3) Nadimi M., Waritanant T., Major A. Discrete multi-wavelength tuning of a continuous
wave diode-pumped Nd:GdVO4 laser (2018) Laser Physics Letters, 15 (5), 055002.

4) Nadimi M., Waritanant T., Major A. Passively mode-locked high power Nd:GdVO4
laser with direct in-band pumping at 912 nm (2018) Laser Physics Letters, 15 (1), 015001.
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5) Waritanant T., Major A. Discretely selectable multiwavelength operation of a
semiconductor saturable absorber mirror mode-locked Nd:YVO4 laser (2017) Optics
Letters, 42 (17), pp. 3331-3334.

6) Nadimi M., Waritanant T., Major A. High power and beam quality continuous-wave
Nd:GdVO4 laser in-band diode-pumped at 912 nm (2017) Photonics Research, 5 (4), pp.
346-349.

7) Waritanant T., Major A. Diode-pumped Nd:YVO4 laser with discrete multi-
wavelength tunability and high efficiency (2017) Optics Letters, 42 (6), pp. 1149-1152.

8) Eibna Halim M.Z., Talukder R.C., Waritanant T., Major A. Passive mode locking of a
Nd:KGW laser with hot-band diode pumping (2016) Laser Physics Letters, 13 (10), 105003.

9) Talukder R.C., Halim Md.Z.E., Waritanant T., Major A. Multiwatt continuous wave
Nd:KGW laser with hot-band diode pumping (2016) Optics Letters, 41 (16), pp. 3810-3812.

10) Waritanant T., Major A. High efficiency passively mode-locked Nd:YVO4 laser with
direct in-band pumping at 914 nm (2016) Optics Express, 24 (12), pp. 12851-12855.

11) Waritanant T., Major A. Thermal lensing in Nd:YVO4 laser with in-band pumping at
914 nm (2016) Applied Physics B: Lasers and Optics, 122 (5), 135.

Teaching responsibility
Current teaching responsibility

WU o TEuIlY 3 (2-3-4)
SCME 262 Nanomaterials
WU e wAlWlagNENUaENSUSEAYELATIET AU 3 (3-0-6)

SCME 333 Thin Film Technology and Nanostructure Fabrication

Teaching responsibility in the new program / revised program

WU boe  TEauIlY 2 (2-0-4)
SCME 264 Nanomaterials
WU e wAlulaBNaNUAZNSUSEAYSLIATIEE 19Ul 3 (3-0-6)

SCME 333 Thin Film Technology and Nanostructure Fabrication

5. Full name Yodchay Jompol
Title / Academic title Lecturer
Affiliation Faculty of Science, Mahidol University
Work Place Faculty of Science, Mahidol University
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Faculty of Science
School of Materials Science and Innovation

Nanoengineering (International Program)

Education

Ph.D. in Physics, University of Cambridge, UK: 2008
M.Sc. in Physics, Chalmers University of Technology, Sweden: 2001
B.Sc. (Physics), Chulalongkorn University: 1998

Research interests or research skills

1) Quantum Transports in Semiconductor Nanostructures (experiment)

2) Carbon Nanotubes and Nanowires

3) Low-temperature and low-noise measurements

Research or academic works (according to Standards Criteria for the Higher
Education Curriculum (B.E. 2558)

® Research papers

1) Roche, B., Roulleau, P., Jullien, T., Jompol, Y., Farrer, |, Ritchie, D.A., Glattli, D.C.

Harvesting dissipated energy with a mesoscopic ratchet (2015) Nature Communications,

6, art. no. 6738

2) Jompol, Y., Roulleau, P., Jullien, T., Roche, B., Farrer, I., Ritchie, D.A,, Glattli, D.C.

Detecting noise with shot noise using on-chip photon detector (2015) Nature

Communications, 6, art. no. 6130

Teaching responsibility

Current teaching responsibility

MU bbe  ieFesaunuilinsuLazndesgavsImiBidnaTeu 3 (3-0-6)
SCME 261 Scanning Probe and Electron Microscopy
WHld eoe anshadniuazuludidnusedind 3 (3-0-6)
SCME 378 Semiconductor and Nano Electronics
W el Tanuwivanuaziandidnnselind 3 (3-0-6)
SCME 332 Magnetic and Electronic Materials

Teaching responsibility in the new program / revised program
WU bbe  IAFBsaLMUinTuLazndRsansImiBIAnATeU 3 (3-0-6)
SCME 261 Scanning Probe and Electron Microscopy
WHld eoe anshadniuazunludidnnsedind 3 (3-0-6)
SCME 378 Semiconductor and Nano Electronics
WU aalo  Tanuwiiivdnuazandidnnsedng 3 (3-0-6)
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Faculty of Science
School of Materials Science and Innovation

SCME 332

Magnetic and Electronic Materials

Table: Name lists of regular instructors

2004

M.Sc.(Materials
Science and
Engineering),
University of
Rochester, USA: 1997
B.Sc. (Chemistry),
Chulalongkorn
University: 1992

Academic | Graduate Degree and | Affiliations| Most recent Academic
No. Full Names
Titles Institutions Works in 5 years
1 | Mr. Rakchart Asst Prof Ph.D. (Chemistry), Faculty of | Potai, R., Faisadcha, K.,
Traiphol* Clemson University, Science, Traiphol, R., Traiphol,
USA: 2003 Mahidol N. Controllable
B.Sc. (Chemistry), University | thermochromic and
Khonkaen University: phase transition
1996 behaviors of
polydiacetylene/zinc(ll)
ion/zinc oxide
nanocomposites via
photopolymerization:
An insight into the
molecular level (2018)
Colloids and Surfaces
A: Physicochemical
and Engineering
Aspects, 555, pp. 27-
36.
2 | Ms. Chayanisa Asst Prof Ph.D. (Materials Faculty of | Chitichotpanya, P.,
Chitichotpanya* Science and Science, Pisitsak, P.,
Engineering),University | Mahidol Chitichotpanya, C.
of Rochester, USA: University | Sericin—copper-

functionalized silk
fabrics for enhanced
ultraviolet protection
and antibacterial
properties using
response surface
methodology (2018)

Textile Research
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Nanoengineering (International Program)

Faculty of Science

School of Materials Science and Innovation

Academic | Graduate Degree and | Affiliations| Most recent Academic
No. Full Names
Titles Institutions Works in 5 years
Journal, 89, pp. 1166-
1179.
3 | Mr. Pongsakorn | Asst Prof |- MS-PHD. (Physics), Faculty of | Boonthum, C,,
Kanjanaboos* University of Chicago, | Science, Pinsuwan, K., Ponchai,
USA: 2013 Mahidol J., Srikhirin, T.,
- BA (Physics and University | Kanjanaboos, P.
Economics), Reconditioning
Washington University perovskite films in
in Saint Louis, USA: vapor environments
2008 through repeated
cation doping (2018)
Applied Physics
Express, 11 (6), art. no.
065503.
4 | Mr. Tanant Lecturer |- Ph.D. (Engineering), Faculty of | Nadimi, M., Waritanant,
Waritanant* University of Science, T., Major, A. Thermal
Manitoba, Canada: Mahidol lensing in Nd:GdvO4
2017 University | laser with direct in-
- M.Sc. (Optics and band pumping at 912
Photonics), National nm (2018) Applied
Central University, Physics B: Lasers and
Taiwan: 2011 Optics, 124 (8), 170.
- B. Eng. (Electronic)
Chulalongkorn
University: 2009
5 | Mr. Yodchay Lecturer |- Ph.D. in Physics, Faculty of | Roche, B., Roulleau, P.,
Jompol* University of Science, Jullien, T., Jompol, Y.,
Cambridge, UK: 2008 | Mahidol Farrer, |., Ritchie, D.A,,
- M.Sc. in Physics, University | Glattli, D.C. Harvesting
Chalmers University dissipated energy with
of Technology, a mesoscopic ratchet
Sweden: 2001 (2015) Nature
- B.Sc. (Physics),
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Faculty of Science

School of Materials Science and Innovation

Academic | Graduate Degree and | Affiliations| Most recent Academic
No. Full Names
Titles Institutions Works in 5 years
Chulalongkorn Communications, 6,
University: 1998 art. no. 6738
6 Ms. Dakrong Asst Prof | Ph.D. Science Faculty of | Sukwong, P., Kongseng,
Pissuwan (Nanobiotechnology), Science, S., Chaicherd, S.,
University of Mahidol Yoovathaworn, K,
Technology Sydney, University | Tubtimkuna, S.,
Australia: 2008 Pissuwan, D.
M.Sc. (Applied Comparison effects of
Microbiology), King titanium dioxide
Mongkut's University of nanoparticles on
Technology Thonburi: immune cells in
1999 adaptive and innate
B.Sc. (Microbiology), immune system (2017)
Srinakharinwirot I[ET
University: 1994 Nanobiotechnology
11 (7), pp. 759-765.
7 Mr. Kittitat Assoc Prof | Ph.D. (Microsystem Faculty of | Boonniyom, S.,
Subannajui Engineering), Alber- Science, Osotchan, T.,
Ludwig University of Mahidol Subannajui, K. Hot
Freiburg, Germany: University | embossing of anodic
2011 aluminium oxide on
M.Sc. (Materials high-density
Science and polyethylene: A
Engineering) Christian deeper understanding
Albrechts University of based on hard surface
Kiel, Germany: 2006 coating (2018) Micro
B.Eng. (Metallurgical and Nano Letters, 13
Engineering), (3), pp. 357-362.
Chulalongkorn
university: 2002
8 Mr. Thammasit | Assoc Prof | Ph.D. (Physical and Faculty of | Boriboon, D.,
Vongsetskul Theoretical Chemistry) | Science, Vongsetskul, T.,
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Faculty of Science

School of Materials Science and Innovation

No. Full Names Academic | Graduate Degree and | Affiliations| Most recent Academic
Titles Institutions Works in 5 years
University of Oxford, Mahidol Limthongkul, P.,
UK : 2008 University | Kobsiriphat, W.,
M.Sc. (Polymer) The Tammawat, P.
Petroleum and Cellulose ultrafine
Petrochemical College, fibers embedded with
Chulalongkorn titania particles as a
university: 2004 high performance and
B.Sc. (Chemistry), eco-friendly separator
Chulalongkorn for lithium-ion
university: 2002 batteries (2018)
Carbohydrate
Polymers, 189, pp.
145-151.
9 Ms. Manthana | Asst Prof | Ph.D. (Metallurgy and | Faculty of | Rujeerapaiboon, N.,
Jariyaboon Materials), Science, Anuwongnukroh, N.,
University of | Mahidol Dechkunakorn, S.,
Birmingham, UK: 2006 | University | Jariyaboon, M. The
M. Sc. (Analytical and effects of different
Applied Inorganic bending technigues on
Chemistry) , Mahidol corrosion resistance
University: 2001 and nickel release of
B. Sc.  ( Chemistry) , superelastic
Mahidol University: orthodontic NiTi
1998 archwires (2017) IOP
Conference Series:
Materials Science and
Engineering, 191 (1),
012038.
10 | Ms. Supa Asst Prof | Ph.D. (Chemical and | Faculty of | Kosai, U., Wirasate, S.
Wirasate Materials  Engineering: | Science, Preparation and
Polymer major) , | Mahidol properties of peroxide
University of Cincinnati, | University | prevulcanized natural
Ohio, USA: 2005 rubber/Ag
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Faculty of Science

School of Materials Science and Innovation

Academic | Graduate Degree and | Affiliations| Most recent Academic
No. Full Names
Titles Institutions Works in 5 years
M. S. ( Polymer) nanocomposites:
Petroleum and effect of AgNO3 adding
Petrochemical sequence on
College, Chulalongkorn mechanical and
University: 1996 antimicrobial
B. Sc. ( Materials properties (2019)
Science) , Composite Interfaces,
Chulalongkomn 26 (3), pp. 233-246.
University: 1994
11 Mr. Toemsak Asst Ph.D.(Polymer Faculty of | Juagwon, T,
Srikhirin Prof Science and Science, Lertvachirapaiboon, C.,
Engineering) Case Mahidol Shinbo, K., Kato, K.,
Western Reserve University | Srikhirin, T., Osotchan,
University, USA.: T., Baba, A. Detection
1998 of human
B.Sc. (Chemistry), immunosglobulin G by
King Mongkut's transmission surface
University of plasmon resonance
Technology using the in situ gold
Thonburi: 1991 nanoparticle growth
method (2019) IEICE
Transactions on
Electronics, E102C(2),
pp. 125-131.
12 Mr. Tanakorn Asst Ph.D. (Physics) Faculty of | Somdee, A., Osotchan,
Osotchan Prof Macquarie Science, T. Effect of
University, Australia: | Mahidol precipitating agent
1995 University | NaOH on the synthesis
M.Sc. (Physics) of SrTi03/Ti02
Chulalongkorn heterostructure for
University: 1989 dye-sensitized solar
cells (2019) Materials
Chemistry and Physics,
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Faculty of Science

School of Materials Science and Innovation

1995

M.Sc. (Physical
Chemistry):
Chulalongkorn
University 1992
B.Sc. (Chemisty)
Chulalongkorn
University: 1989

No. Full Names Academic | Graduate Degree and | Affiliations| Most recent Academic
Titles Institutions Works in 5 years

B.Sc (Physics) 229, pp. 210-214.
Kasetsart University:
1986

13 | Mr. Teerakiat Asst Dr rer nat (Physical Faculty of | Siyang, S., Nilpanapan,

Kerdcharoen Prof Chemistry) Science, T., Kerdcharoen, T.

University of Mahidol Development of loT-
Innsbruck , Austria: University | Based Data Shoes for

Daily Life Step Count
(2018) 2018 IEEE 7th
Global Conference on
Consumer Electronics,
GCCE 2018, 8574793,
pp. 442-446.
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Appendix 7
Mahidol University Regulations on Diploma and Undergraduate Studies

of the Year B.E. 2552-2560

and the affiliation’s educational announcements/regulations
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Mahidol University Regulations on Diploma and Undergraduate Studies, B.E. 2552 (2009)

Rules and guidelines for diploma and undergraduate studies are to be enforced in accordance

with Mahidol University’s act, 2007.

Mabhidol University Council, under Section 24 (2) of Mahidol University Act B.E.2550 (2007),

agreed to enact the following regulations in its 526" meeting, April 22, 2009.

Rule 1: These regulations are referred to as “Mahidol University Regulations on Diploma and

Undergraduate Studies, B.E. 2552 (2009)”

Rule 2: These regulations shall become effective for the diploma and undergraduate students who

enroll at Mahidol University in 2009 academic year onwards.
Rule 3: In these regulations
“University” means Mahidol University

“Faculty” means Faculties and divisions otherwise named, equivalent
to other faculties that conduct teaching.

“Faculty committee” means Committee of the faculties and other divisions
named equivalent to the faculties that
conduct teaching.

“Dean” means Head of the faculties or other divisions, otherwise
named, equivalent to the faculties that conduct
teaching.

“Curriculum” means Diploma and undergraduate curriculum that
supports the policies or operation or regulations
and rules of Federations or Division of Art of Healing
(if any) approved by the university council and
acknowledged by the Higher Education Commission.

“Program Lecturers”  means Lecturers in the diploma or undergraduate program.

“Program Committee” means Committee appointed by the Dean to manage and

take the curriculum under consideration.

141



Degree M Bachelor [J Master [ Doctoral Faculty of Science

TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Rule 4:

Admission

University or faculty, through the faculty committee, can accept students according to the

conditions and methods indicated in the curriculum or the faculty’s announcements approved by the

president. Admission can be classified into three types;

Rule 5:

4.1 Students are accepted by the quota system.

4.2 Students are accepted through the Office of Higher Education Commission.

4.3 Faculty can select and accept students directly according to the faculty’s announcement

which has been approved by the university.

Teaching System

5.1 Semester System: each academic year is divided into two regular semesters; Semester 1
and Semester 2. Each semester consists of at least 15 weeks broken into intervals. A
faculty can organize a summer session if necessary. However, the summer session time

period and registered credits must be comparable to the regular semester.

5.2 Trimester System: each academic year consists of three regular terms which are Trimester
1, Trimester 2, and Trimester 3, with at least 12 weeks in each trimester with semester
breaks. The faculty can organize a summer session if necessary. However, the summer

session time period and credit registration must be comparable to the regular semester.

5.3 Others: Faculty may use another system, the details of which must be clearly given in the
curriculum period and credit registration must be equivalent to the semester or the

trimester system.

Rule 6: Credits in each course are assigned according to the following criteria.

6.1 Semester System

1. A theoretical course with lectures or discussions or equivalent that is one hour per
week or at least 15 hours per semester and two hours self-study per week or at least
30 hours per semester is assigned one semester credit.

2. A practical, laboratory course, or equivalent that is 2-3 hours per week or 30-45 hours
per semester, and one hour self-study per week or 15 hours per semester is assigned

one semester credit.
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3. An internship, a project or any learning activity that has been assigned which is 3-6
hours per week or 45-90 hours per semester, and one hour self-study per week or 15

hours per semester is assigned one semester credit.

6.2 Trimester System

1. A theoretical lecture course or equivalent that is one hour per week or at least 12
hours per semester, and two hours self-study per week or at least 24 hours per
semester is assigned one trimester credit.

2. A practice, laboratory course or equivalent that is 2-3 hours per week or 24-36 hours
per semester, and one hour self-study per week or 12 hours per semester is assigned
one trimester credit.

3. An internship, a project or any learning activity that has been assigned which is 3-6
hours per week or 36-72 hours per semester, and one hour self-study per week or 12

hours per semester is assigned one trimester credit.

6.3 If Rule 6.1 or 6.2 cannot be applied, the faculty committee or the person appointed by
the faculty committee can assign the credits for each course as he/she sees fit and clearly

details how they compare with the semester credit system in the curriculum.

Rule 7: Total credits and time of study

7.1 In an undergraduate study (4 years), the total number of credits must be at least 120
semester credits or 150 trimester credits, and the maximum time of study is 8 academic

years.

7.2 In an undergraduate study (5 years), the total number of credits must be at least 150
semester credits or 187.5 trimester credits, and the maximum study time is 10 academic

years.

7.3 In an undergraduate study (not less than 6 years), the total number of credits must be at
least 180 semester credits or 225 trimester credits, and the maximum study time is 12

academic years.

7.4 In an undergraduate study (continuing), the total number of credits must be at least 72

semester credits or 90 trimester credits, and the maximum study time is 4 academic years.
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An undergraduate study (continuing) has to be considered as part of an undergraduate study
and must reflect the philosophy and contents of that particular undergraduate curriculum completely.

The word “continuing” must be clearly written put in the parentheses after the name of the program.

In all cases, study time is to be counted from the first day of the first term for which the

student has been accepted in that program.
Rule 8: Symbols showing evaluation results
8.1 Symbols and their assigned scores

Grade results of each course may be shown in symbolic type as follows;

Symbol Score
A 4.00
B+ 3.50
B 3.00
C+ 2:50
C 2.00
D+ 1.50
D 1.00
F 0.00

8.2 Symbols without scores
Grade results of each course may be shown in symbolic type as follows;

Symbol Meaning
AU Study which leads to no credit (Audit)

| Awaiting for evaluation (Incomplete)

P The study is incomplete (In Progress)
S Satisfactory

i Transfer of credit

u Unsatisfactory

w Withdraw

X No report

8.3 Grading system
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1. Symbols with at least 2.00 points, or the symbol S, means Pass in that course

2. Symbols with 1.00 or 1.5 points, or the symbol U, means that knowledge or ability of
the student is below average. Other grading results are at the discretion of the faculty
committee or the person appointed by the committee. On re-grading a course, the

grade score will be 2.00 (or S), at the maximum.

8.4 F will be given in the following situations;

1. The student took the examination and failed in the exam or project.

2. The student was absent from the exam without any permission from the faculty
committee or person appointed by the faculty committee.

3. Thestudent was not allowed to take the exam according to Rule 11.

4. The student violated the examination regulation; for example, being late to the exam,
dressed inappropriately according to student uniform regulation or act as in Rule 22.

5. The student who received an | and did not take the exam or finish the project within
one regular semester or trimester after they received the | grade, except that the
student has the permission as in Rules 15.1 and 15.2.

6. Thestudent who received a P and did not take the exam and/or did not hand in report
on time.

7. The student who does not re-take the exam or re-do the project as indicated in 8.3
(2), or the student has re-taken the exam or re-done the project and is still evaluated

as “failed”.

8.5 S or U are given only in non-credit courses or courses with credits for which the faculty

has decided to use the non-score grading system.

8.6 AU is given only in the courses in which the student gives his/her intention to study for no
credit and the student must participate in classes or practical activities not less than 80

percent of the totai study time and practice time period must not be iess than 80 percent.

8.7 I will be given in according to the following situations;

1. The student did not come to the exam or did not hand in the report in time due to ill
health, as evidenced by a medical certificate endorsed by the university’s Health
Service Unit. However, the final decision will be made by the person appointed by the

committee.
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2. The student was not allowed to take the exam according to Rule 11 due to ill health,
as evidenced by a medical certificate endorsed by the university’s Health Service Unit.
However, the final decision will be made by the committee.

3. The student was not able to take the exam or hand in the report due to force majeure.

However, the final decision will be made by the person appointed by the committee.

8.8 P can be given only in the courses in which the classes are still on going, and/or the courses

last longer than one semester/trimester.

8.9 T can be given in the case that the credits for the course have been transferred from

another faculty or institute.

8.10 W will be given in the following situations;

1. The student is allowed to withdraw from the courses according to Rule 10.3.

N)

3. The student is suspended.

8.11 X can be given only in courses in which the faculty has not yet received the grade report.

Rule 9: Registration

Students have to register for courses and the total credits must be no less than specified in

the curriculum according in the following criteria.

9.1 For a full time student, the number of registered credits should be no less than 9 and no
more than 22 credits in each regular session. In the summer session, the number of
registered credits can be no greater than 9. Registration will be completed only if the

student has completed everything in the specified time period.

The faculty may allow registration which differs from the above criteria if necessary.
However, changes must not disrupt the standard and quality of learning, while the total

number of registered credits must be as specified in the curriculum

9.2 Re-registration or re-grading can be done in the following situations;
1. The student received F or W or U, or the committee or the person appointed by the

committee agreed that the student should re-grade according to Rule 8.3(2). If it is an
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elective course, a student is allowed to register for any other elective courses instead.
Or,

2. Thestudent hastore-grade in order to improve CUM-GPA, in which case the approval
of the advisor and instructor is needed.

3. Thestudent is allowed to re-grade in each course as stated in Rules 9.2(1) and 9.2 (2),
at the number of times set by the faculty, but no more than twice, except when the
student has been allowed to take a leave according to Rules 15.1(2), 15.1(2), and
15.1(3).

9.3 Registration in more than one program

A student who wants to study in more than one program can register for courses
according to Rule 9.1 for each program. Once the student completes all courses required
in each program of study, the student receives a degree of that program. However, the
study time must not exceed 8 academic years, counted from his/her first enrollment in

the undergraduate study.
Rule 10: Add, drop, and withdrawal

A student can request to add, drop, and withdraw from courses provided the instructors
approves and the request has to be approved by the Dean or a person appointed by the Dean.

Approval is given according to the following criteria;

10.1 Adding: Request for adding the course must be done within the second week of a regular
session, counted from the session’s starting date or within the first week of summer
session. For the courses that are not offered at the start of that session, adding can be

requested in the first week of that course counted from the time the course starts.

10.2 Dropping: Dropped courses will not be shown in the transcript or grade report. The
course will not be counted as having been registered once if dropping is done within the
second week of a regular session, counted from the session’s starting date or within the
first week of the summer session. For the courses that are not offered at the start of that
session, dropping can be requested in the first week of that course counted from the

time when the course starts.

10.3 Withdrawal: Course withdrawal can be done after the second week of the regular
session or after the first week of the summer session, or after the first week of the

courses that do not start at the start of the session, until the week before the exams are

147



Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

held. Courses that are withdrawn will be shown in the transcript and grade report, and

the course is counted as registered once.

Reasons must be given for either approval or disapproval by the Dean or an appointed

person.

Rule 11: Study time

The student has to be present in a theoretical, lecture, practice, internship, or field study

no less than 80 percent of the total study time of that course in order to be allowed to take the exam.

Rule 12: Credits counting
12.1 Credits identified as “pass” will be counted in order to complete the program of study.

Only the credits for courses that have been given a “pass” grade are to be counted

towards graduation If the student has re-graded the course; only the credits of the course

last registered for will be counted if evaluated as passed, and counted only once.
12.2 All scored credits will be counted to calculate the CUM-GPA.

If a student registers for the course more than once, only the latest score will be

considered and used to calculate the CUM-GPA.
Rule 13: Calculating GPA
There are 2 types of GPA; GPA per session and CUM-GPA. GPA can be calculated as follows;

13.1 GPA per session is calculated from the grades in that session by dividing the sum of the
products of the score and the number of credits by the total number of credits in that

session. GPA is rounded off to two decimal places.

13.2 CUM-GPA is calculated from the first session of study to the last session by dividing the
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credits earned under Rule 12.2. CUM-GPA is rounded off to two decimal places.

If a student has registered for a course more than once, only the latest score is used.

Rule 14: Credits Transfer

A student who changes division or faculties within the university, or transfers from another

institute is allowed to request credit transfer in order to acquire the total number of credits in the
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program without having to register for those courses again. The transferred courses are shown as T in
the transcript and grade report. The transfer of credits or courses can be done only for a student who
has been approved to take such courses by the program committee or the person appointed by the

faculty committee to be responsible for the program of study from which the transfer is to be made.
14.1 Credits transfer conditions

1. The standard quality of the institute from which the credits are transferred to Mahidol
University must be comparable to that of Mahidol University’s, and approval must be
given by the program committee.

2. The course content must overlap with at least three quarters of the content of the
corresponding course, or group of courses, in the university, and the courses must be
approved by the program committee.

3. The transferred courses must have been registered for within the last 5 years, if not
the decision is up to the program committee.

4. The transferred courses must receive at least Grade C or the equivalence.

5. Credits transfer can be made at most half of the total number of credits in that

program.

14.2 In order to transfer the credits, the student has to write a letter to the Dean together
with documents related to the course under consideration. Then the program committee
and/or the faculty committee considers the request and gives reasons for approval. The

matter is then presented to the university and/or the president for approval.

14.3 Grades of transferred courses are shown in the transcript and grade report as T and are

not used to calculate the GPA or CUM-GPA.

14.4 Students with transferred courses according to Rules 14.1(1)-14.1(3) are able to receive

a degree with honors complying with Rule 21.

14.5 Courses that do not follow the regulation, can still be transferred under the program
committee and/or faculty committee with the university/president’s approval in

compliance with Rule 14.1

Rule 15: Leave of Absence

15.1 A student can request for leave of absence in the following situations;

1. Being conscripted or drafted for the army or military service.
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2. Receiving grants to go abroad or on an exchange program under the university’s
approval.

3. Being sick or having health problems requiring more than 20 percent of class time in
order to recover or to be cured as evidenced by a medical certificate endorsed by the
Student Health Service of the university.

4. A student having personal reasons may ask for leave provided the student has been

studying in the university for at least one session and has a CUM-GPA of at least 2.00.

Under Rule 15.1, the student has to request for leave as soon as possible to get

approval from the Dean or the appointed person.

15.2 Under the force majeure, students’ reasons may not come under Rule 15.1. The student
must request for leave as soon as possible to get approval from the faculty committee or

the person appointed by the faculty committee.

15.3 On the approval of leave of absence under Rules 15.1 and 15.2, the maximum time
allowed is two regular semesters or 3 regular trimesters. If more time for leave of
absence is needed, the student has to request for another leave of absence according to

Rule 15.1 or 15.2.

15.4 During a leave of absence, study time is still counted: except in the case of 15.1(1) and

15.1(2) or other force majeure approved by the president.

15.5 During the leave, the student must maintain student status by paying fees according to

university regulations; otherwise the student status will not be maintained.

15.6 If a student who has been approved leave wishes to return to study, the student has to
request for re-admission to the Dean or the appointed person at least 1 week before the

registration period.

Reasons must be given for approval or disapproval of leave of absence by the Dean or an

appointed person.
Rule 16: Student Status Classification

16.1 Student status for a freshman is classified at the end of the second semester or trimester
after entry. From sophomore onwards, classification is made at the end of each regular

session or at the end of the academic year for the continuing program of study. For
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students who request to graduate with a diploma or a bachelor’s degree, classification

may be done at the end of the summer session.

16.2 A student is classified normal or as under probation according to the following;

1. Normal status applies to students who are registered in the very first session or
students who have CUM-GPA of at least 2.00.
2. Probation status applies to students who have CUM-GPA greater than or equal to 1.50

but less than 2.00, which can be further classified into 2 types.

Type 1 means a group of students who have Cum-GPA of 1.50 or higher but less than 1.80.

Type 2 means a group of students who have Cum-GPA of 1.80 or higher but less than 2.00.

Rule 17: Student’s level

A student’s level is classified from the total number of credits that the student has earned out

of the total number of credits in the curriculum.

Rule 18: Student status will not be maintained according to the following conditions;

18.1 The student has completed the program of study according to the curriculum and has

been approved to receive a diploma or a bachelor’s degree under Rule 20.

18.2 The student has been approved from the Dean to be dismissed.

18.3 The president orders the student to be dismissed according to the following situations;

1. After classification, the student has CUM-GPA less than 1.50.

2. Thestudentis undertype 1 probation having CUM-GPA less than 1.80 and is still under
probation in the next 2 semesters or the next 3 trimesters continuously or for one
academic year by Rule 5.3.

3. Thestudentis undertype 2 probation having CUM-GPA less than 2.00 and is still under
probation in the next 4 semesters or the next 6 trimesters continuously or 2 academic
years by Rule 5.3.

4. The student registers in the same course at the maximum number of times stipulated
in Rule 9.2(3) and still does not pass the course.

5. The student has used twice the time specified in the curriculum.
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6. No registration or no leave of absence request has been made after the first two
weeks of the session. The university cannot contact the student and the student has
no appropriate reason to explain the situation.

7. The student acts against the university or joint institute regulations on students’
discipline.

8. The student has difficulty with studying or working due to mental disorders. In this
case, the university will appoint a committee to deliberate on the situation and make
recommendations for the university council’s approval.

9. The student is punished according to Rule 22.

10. Death.
Rule 19: Graduation

19.1 Graduation from full-time undergraduate study (4 years) can be made on or after the 6%

reguiar semester.

19.2 Graduation from full-time undergraduate study (5 years) can be made on or after the 8t

regular semester.

19.3 Graduation from full-time undergraduate study (not less than 6 years) can be made on

or after the 10™ regular semester.

19.4 Graduation for full-time undergraduate study (continuing) can be made on or after the

4th regular semester.
Rule 20: Granting Diploma or Bachelor’s Degree
In order to be eligible to receive a Diploma or a Bachelor’s Degree, a student has to;
20.1 Pass all courses and fulfill other criteria indicated in the curriculum.
20.2 Have CUM-GPA of at least 2.00
20.3 Have good behavior suitable for the prestige of the degree.
Rule 21: Degree with Honors

A student who has studied in an undergraduate program in the university with at least 120

credits including transferred courses, is eligible to receive a degree
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with honors. However, transferred courses require at least Grade B (or equivalent) and are not used
to calculate the CUM-GPA. In order to receive Class 1 honors, the student must have a CUM-GPA of
3.50 or above, while a Class 2 honors student must have a CUM-GPA of 3.25 or above, also a student

must;

21.1 Not used time that exceeds that which is indicated in the curriculum.

21.2 Be eligible to receive a degree according to Rule 20.

21.3 Never have re-graded or re-registered in other courses or re-taken an exam or re-done a

report or project in any course in the curriculum including the transferred courses.

21.4 If the student has transferred some credits, the sum of the transferred credits should not

exceed one quarter of the total number of credits in the curriculum.

Rule 22: Dishonesty Punishments

Cheating during the exam is punished as follows;

22.1 Given F on the course in which cheating is committed.

22.2 Given F on the course in which cheating is committed, and be suspended in the next

session for at least one session.

22.3 Given F to all courses registered in that session.

22.4 Given F to all courses registered in that session and be suspended in the next session for

at least one session.

22.5 Be dismissed.

The president has the right to dismiss a student who has cheated in the exam, and that student

cannot be re-admitted to study at Mahidol University.

Rule 23: Any act that is not included in this regulation, regulations of other universities or faculties

that conforms to this regulation may be adopted.

Rule 24: The president is in charge of these regulations. In case of any problems concerning these
regulations, the president has the power to make diagnostic interpretation and issue a command as

he deems appropriate.
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Announced on 27 April, 2009

(Professor Dr. Vicharn Panich, M.D.)

Chairman of Mahidol University Council
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Mahidol University Regulations
on Diploma and Undergraduate Studies 2" Issue), B.E. 2556 2013)

Whereas it is deemed as appropriate to modify the Mahidol University Regulations on
Diploma and Undergraduate Studies B.E. 2552 (2009).

Mahidol University Council, under Section 24 (2) of Mahidol University Act B.E2550 (2007,
agreed to enact the following regulations in its 478" meeting held on 20" November 2013.

1. These regulations are referred to as “Mahidol University Regulations on Diploma and
Undergraduate Studies 2" Issue), B.E. 2556 2013)

2. These regulations shall become effective after the promulgation date and henceforth.

3. The statement, hereby called Number 4 of Mahidol University Regulations on Diploma
and Undergraduate Studies, 2009 shall be cancelled, and the following statement shall be
applied.

«4. Each faculty committee shall consider admitting applicants into their programs in

accordance with conditions and procedures stated in the curriculum or in the faculty
announcements approved by the President of Mahidol University. The university

shall determine the types of opening for undergraduate students which will be in the
university announcement.”

4. The statement, hereby called Number 18.3 (6) of Mahidol University Regulations on
Diploma and Undergraduate Studies, B.E. 2552 (2009) shall be cancelled, and the
following statement shall be applied.

«18.3 The President shall expel a student in the following cases:
(6) within 2 weeks of registration, the student not registering for regular

semester, not registering to retain student status, or not being approved for postponing
the registration.

5. The following statement shall be added as Number 18/1 to Mahidol University Regulations
on Diploma and Undergraduate Studies, B.E. 2552 (2009):

«18/1 Student status reinstatement

18/1.1 The student whose status ends due to Number 18.3 (6) may request

reinstatement of student status by presenting the request form for reinstatement of student status to
the President within 1 year after the expulsion.
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18/1.2 Reinstatement of student status must be approved by the President

following the consent of the Chairperson of the Program, the Dean, and Vice President for Education
respectively.

18/1.3 After approval by the President, the student can earn student status and
return to study regularly in the following semester.

18/1.4 The duration of the study absence will be included in the duration of

the program’s maximum study period.

18.1.5 The student must pay the fee for the reinstatement of student status as
well as the fees incurred during the period of the study absence.

18/1.6 After the return of student status is approved, the student will have
his/her regular status as before. However, the computation of the study duration will be made

according to Number 7.

Announced on 16™ December, 2013

(Professor Dr. Vicharn Panich)

Chairman of Mahidol University Council
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Mabhidol University Regulations

on Diploma and Undergraduate Studies 3" Issue), B.E. 2558 2015)

Whereas it is deemed as appropriate to modify Mahidol University Regulations on the
Bachelor’s Degrees and the Diploma/Certificate Program B.E. 2552 (2009) and the additionally

modified 2™ Issue) B.E. 2556 2013).

Mahidol University Council, under Section 24 (2) of Mahidol University Act B.E.2550
2007), agreed to enact the following regulations in its 495" meeting on 22" April, 2015.

1. These regulations are referred to as “Mahidol University Regulations on Diploma and
Undergraduate Studies 3rd Issue), B.E. 2558 2015).

2. These regulations shall become effective from the promulgation date and henceforth.

3. The following statement, hereby called Number 23/1, is to be added to Mahidol
University Regulations on on Diploma and Undergraduate Studies, B.E. 2552 (2009) and
additionally modified 2" Issue) B.E. 2556 2013).

“Number 23/1: The University Council has the authority to consider cases for

exemptions of the regulations provided that the cases have gained approvals from no less than a
quarter of the council members presented in the meeting.”

Announced on 20th May, 2015

(Professor Dr. Vicharn Panich

Chairman of Mahidol University Council
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Mahidol University Regulations

on Diploma and Undergraduate Studies (Issue 4), 2015

Mabhidol University Regulations on Diploma and Undergraduate Studies was under
consideration for improvement, and thus Mahidol University Council, under Section 24(2) of

Mahidol University Act B.E.2550 (2007, agreed to enact the following regulations in its 500™
meeting on 16" September 2015.

1. These regulations are referred to as “Mahidol University Regulations on Diploma and
Undergraduate Studies (ssue 4), 2015

2. These regulations shall be effective from academic year of 2015 and henceforth.

3. The definitions of a “faculty»and a “faculty committee~stated in number 3 of Mahidol

University Regulations on Diploma and Undergraduate Studies 2009 shall be cancelled, and the
following statements shall be applied:

A ~working unit” refers to a faculty, a college, an institute, a graduate school, and

other working units, called by other terms that are responsible for teaching and are
an equivalent to a faculty; this includes a campus with a curriculumy curricular

complying with the university’s regulations.
A “working unit committee” is a term that covers other working unit committees or
working units that are called by other terms and are responsible for teaching.
4. The statement in number 8.4 of Mahidol University Regulations on Diploma and
Undergraduate Studies 2009 shall be cancelled, and the following statements shall be applied:
«8.4 An “F~ grade shall be given to students with the following circumstances:
(1) students who have attended the examination and,or failed the examination or

failed in an evaluation of their work

(2) students who have missed the examination despite not being allowed to by
the faculty committee or the person authorized by the faculty

(3) students who have not been allowed to take the examination as stated in
number 11

(4) students who have violated examination rules, such as showing up later than
the indicated time, not following the dress code, or having performed an action as stated in number
22 and therefore it has been decided to fail them in the examination

(5) students who have received an «I» and have not proceeded with the

examination or the assigned work after receiving an «I» within one normal academic year of the
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semester or the trimester system, except for those who have been allowed to drop the semester as
stated in numbers 15.1 and 152

(6) students who have received a P~ and have not taken the examination and/or

submitted the assigned work
(7) students who have not taken the re-examination or have not re-submitted the

assigned work as stated in number 8.3 (2); or students who have taken the re-examination or re-

submitted the work but still have failed the evaluation
(8) students who lack the qualifications for the subject’s evaluation as stated by

the “working unit committee”

5. The statement in number 22 of Mahidol University Regulations on Diploma and
Undergraduate Studies 2009 shall be cancelled, and the following statements shall be applied:

«22. Students who have cheated in the subject’s examination shall get an «F~ for that

particular subject, and disciplinary actions shall be taken against each student according to the
Mahidol University Regulations on Student Disciplines”.

6. If the terms “faculty” and «the faculty committee” are used in the Mahidol University
Regulations on Diploma and Undergraduate Studies 2009, they shall refer to a “working unit> and a
“working unit committee as stated in this announcement.

Announced on 15%" October 2015

(Professor Dr. Vicharn Panich)

Chairman of Mahidol University Council

159



ST
54 2
5 | R

Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation

Nanoengineering (International Program)

Mahidol University Regulations

on Diploma and Undergraduate Studies (ssue 5), 2016

Mahidol University Regulations on Undergraduate Studies were under consideration for
improvement, and thus Mahidol University Council, under Section 24(2) of Mahidol University Act

2007, agreed to enact the following regulations in its 507" meeting on 20" April 2016.

1. These regulations are referred to as “Mahidol University Regulations on Diploma and
Undergraduate Studies dssue 5), 2016.

2. These regulations shall be effective from the next day after the announcement.

3. The following statement shall be added as number 19/1 in the Mahidol University

Regulations on Diploma and Undergraduate Studies 2009:

«19/1 English Proficiency Tests

Undergraduate students shall pass English proficiency test(s) according to the university’s
conditions and regulations~

4. The following statement shall be added as number 204 in the Mahidol University
Regulations on Diploma and Undergraduate Studies 2009:

«20.4 Students are able to pass the English proficiency test according to the university’s

announcement.”

Announced on 30" May 2016

(Professor Dr. Vicharn Panich)

Chairman of Mahidol University Council
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Mahidol University Regulations

on Diploma and Undergraduate Studies (Issue 6), 2017

Mahidol University Regulations for Diploma and Undergraduate Studies have been under
consideration for improvement, and thus the Mahidol University Council, under section 24(2) of the
Mahidol University Act of B.E. 2550 (2007), agreed to enact the following regulations in its 517%
meeting on 15th February 2017.

1. These regulations are referred to as “Mahidol University Regulations for Diploma and

Undergraduate Studies (Issue 6), 2017”.
2. These regulations shall be effective from the announcement date and henceforth.

3. Statement number 14 of the Mahidol University Regulations for Diploma and
Undergraduate Studies 2009 shall be cancelled, and the following statements shall be applied:

“14 Credit Transfer

Students who wish to transfer credits from their subjects or their working units (within
Mahidol University or from other higher education institutes) may request to transfer credits up to
the number of credits that they are required to take to complete their program, without having to
enrol in subjects in the program, and the results will be shown as “T”. The transfer can be made only
after the students have obtained permission to do so, or for students who have been approved to enrol
in subjects in other higher education institutes. Such conduct must be agreed by the lecturers
responsible for the program, the working unit committee, or the program committee. The credit

transter must follow the following rules:
14.1 Conditions for credit transfer

(1) The credit(s) to be transferred must be of subject(s) in other higher education
institutes in Thailand or overseas with a higher or equivalent standard to Mahidol University, and

they must have been approved by the program committee.

(2) The credit(s) to be transferred must be of subject(s) that provide at least a three-
quarter similarity or equivalent content and learning experiences to students compared to subjects in

the program, and this must have been approved by the program committee.
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(3) The credit(s) to be transferred must be from subject(s) which the student has been
enrolled in within 5 years. If not, the program committee and the working unit committee will

consider the matter.
(4) The grade(s) of the credited subject(s) to be transferred must be at least a C.

(5) Students can transfer no more than half of the total number of credits in the

program.

14.2 Students who wish to transfer their credits must send evidence regarding those
subjects and a letter to the working unit. The head of the working unit, agreed by the relevant
department and program committee and/or the working unit committee, is responsible for the credit
transfer consideration and will present their findings to the Mahidol University President for

approval.

14.3 The transferred credit(s) will be shown in the student’s transcript under the name of

the subject(s) transferred, marked with “T”, and their scores will not be included in the GPA.

14.4 Students who have their credit transferred as stated in number 14.1 (1) — (3) can still
obtain a bachelor’s degree according to the Mahidol University Regulations for Diploma and

Undergraduate Studies.

14.5 Credit transfer can be done under student exchange and student mobility projects
between Mahidol University and other higher education institutes in a program or in an MOU, as

detailed below:

(1) Bilingual programs that cooperate with overseas higher education institutes —
Students will graduate with two bachelor’s degrees, one from Mahidol University and another from

the overseas institute;

(2) Double or multiple degree programs that cooperate with overseas higher education
institutes — Students will graduate with two bachelor’s degrees, one from Mahidol University and

another from the overseas institute that cooperates in teaching in the program;

(3) Joint degree programs which are programs that cooperate in teaching with

overseas institutes — Students will graduate with one bachelor’s degree;

(4) Distance education programs with reliable planning, teaching methods, teaching

services, and quality assessments; or
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(5) MOU between Mahidol University and overseas higher education institutes.

Concerning credit transfer in the cases of numbers 14.5 (1) - (5), students can obtain
results for transferred credits as grades and they can be included in the GPA and be recorded on their
transcripts. The head of the working unit, agreed by the relevant department and program committee
and/or the working unit committee, is responsible for the matter consideration and present it to

Mahidol University President for approval.

14.6 Any case of credit transfer other than those described in these regulations shall be
considered by the head of the working unit, agreed upon by the relevant department and program
committee and/or the working unit committee, and he or she will be responsible for presenting it to

the Mahidol University President for approval.”

4. The credit transfer that has been made in MOU programs between Mahidol University and
other overseas higher education institutes before the inauguration of these regulations shall follow

number 14.5 in this announcement.

Announced on 1st March 2017

Prof. Emeritus Kasem Watanachai

Chairman of the Mahidol University Council
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Mabhidol University Regulations

on Diploma and Undergraduate Studies (Issue 7)2017

B.E.2560)

Mabhidol University Regulations on Diploma and Undergraduate Studies have been under

consideration for improvement.

Thus, Mahidol University Council, under the Article 24 (2) of the Mahidol University Act

B.E.2550 (2007), agreed to enact the following regulations in its 525" meeting on October 18, 2017.

1. These regulations are referred to as “Mahidol University Regulations on Diploma and

Undergraduate Studies dssue 7)2017 (B.E. 2560).»

2. These regulations shall be effective from the day after the announcement date and

henceforth.

3. The statement in Clause 82 of Mahidol University Regulations on Diploma and
Undergraduate Studies 2009 (B.E. 2552) shall be cancelled, and the following statements shall be

applied:
«8.2 The symbols without grades

The outcome of the study for each course may be in the forms of certain symbols with the

meaning as follows:

Symbols Meaning
AU Audit
O Outstanding
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S Satisfactory

T Transfer of Credit
U Unsatisfactory

I Incomplete

P In progress

X No report

w Withdrawal~

4. The following clause shall be added as (3) of Clause 8.3 of Mahidol University Regulations

on Diploma and Undergraduate Studies B.E. 2552 (2009):

“3) The symbol O in each course signifies outstanding knowledge, ability, and skills or

knowledge, ability, and skills that are above the normal criteria used for the assessment of each

course.”

Announced on 28 November, 2017

Professor Emeritus Kraisit Tantisirin

Vice Chairman of Mahidol University Council

Acting Chairman of Mahidol University Council
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Mahidol University Regulation on Diploma and Undergraduate Studies (8th issue)
B.E.2561

Mahidol University Regulation on Diploma and Undergraduate Studies has been
deemed appropriate for a revision.

As empowered by the virtue of the Article 24 (2) of the Mahidol University Act B.E.

2550, Mahidol University Council, in the 531st meeting on April 18, 2018, announced the
following statements.

1. This regulation 1s referred to as “Mahidol University Regulation on Diploma and
Undergraduate Studies (8th issue) B.E. 2561

2. This regulation shall be enforced on the announcement date and henceforth.

3. The following statements shall be added as Clause 4/1 in Mahidol University
Regulation on Diploma and Undergraduate Studies B.E. 2552.

«4/1 All students shall be supervised by appointed advisors who facilitates their
educational planning according to their study plan. The Head of each work unit shall appoint
instructors in all programs as advisors for all students of all years as stated in the first paragraph.

The advisors should meet their advisees according to the program’s requirements, and
the advisors should set certain dates and time when their advisees can meet. All work units
shall evaluate the advisors’ work every semester. The advisors shall be responsible for the
following.

4/1.1 Giving advice and help their advisees plan their study that complies with the
program’s requirements.

4/1.2 Giving advice about rules, regulations, and announcements in their study.

4/1.3 Giving advice about course registration, adding, dropping, and withdrawing and
about their credits in each semester.

4/1.4 Giving advice about their studying and follow up on their study results.

4/1.5 Giving advice about how to process all matters in accordance with the University’s
rules and regulations.

4/1.6 Giving advice about their advisees’ university life and education.

4/1.7 Making sure their advisees’ behaviors are appropriate in accordance with the
University’s rules and regulations.

4/1.8 Reporting their consultation to the Head of the work unit every semester.

4/1.9 Being responsible for other assigned tasks.”

Announced on May 21, 2018
(Signature)
(Emeritus Professor Kraisid Tontisirin, MD., PhD)

Vice President of Mahidol University Council
and Acting President of Mahidol University Council

School of Materials Science and Innovation
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Mahidol University Announcement
on English Competence Standards for Undergraduate Students of Mahidol University 2017
(B.E.2560)

Mabhidol University agrees to set the English competence standards for undergraduate
students of Mahidol University to be in accordance with the Announcement of the Office of Higher
Education Commission Thailand on the Policy of the Improvement of the Standard of English
Competency dated April 12, 2016, stating that institutions of higher education shall establish the
policy and objectives to improve the standard of English ability in every program and every level of
education of higher education institutions in order to serve as guideline for developing the English
skills and abilities of undergraduate students and enable them to become graduates who have
knowledge and abilities both in terms of academic, professional, and English communication skills,
as well as to develop a plan to achieve the goals set in the policy, with the objectives and their

indicators, as well as a clear system of evaluation.

As empowered by the virtue of the Article 19/1 of Mahidol University Regulations
on Diploma and Undergraduate Studies dssue 5) 2016 (B.E. 2559), in correspondence with the
resolution of the 1522017 meeting of Mahidol University Committee Board on 23 August, 2017, the
President of Mahidol University issued This Announcement as follows:

1. The following announcements shall be cancelled

(1) Mahidol University Announcement on English Competence Standards for
Undergraduate Students of Mahidol University 2017 (B.E.2560), dated September 7, 2017

(2) Mahidol University Announcement on English Competence Standards for
Undergraduate Students of Mahidol University 2017 (B.E.2560), dated October 25, 2017

2. All undergraduate students of Mahidol University must meet the standard of English

competency equivalent to the average English competency of students based on the Common

European Framework of Reference for Languages (CEFR), and in accordance with the National
Education Plan B.E. 2560-2574 issued by the Ministry of Education as follows:

2.1 an MU-ELT score of 84 and higher, or
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2.2 a TOEIC score of 600 and higher, or
2.3 a TOEFL IBT score of 64 and higher, or
2.4 an IELTS score of 5.0 and higher
3. The MU-ELT test will be held by Mahidol University every semester.
4. Students can take an English competency test every semester prior to graduation and they

have to submit the score according to Article number 2 of this announcement within two years after
being accepted as an undergraduate student of Mahidol University, so that they can have
opportunities to improve their English competency to meet the criteria set by the university before

graduation.

5. The test fee for MU-ELT is 400 baht per test.

6. Undergraduate students must pass the criteria set for the English competency prior to their
graduation. This is considered one of the requirements for the approval of an undergraduate degree
as stated in Article number 20.4 of Mahidol University Regulations on Diploma and Undergraduate
Studies dssue 5 B.E 2559 2016).

7. The President of Mahidol University is in position of authority over this Announcement.
In case of any dispute, the judgment of the President shall be final.

This shall be effective for undergraduate students who enroll in Mahidol University from the

academic year 2017 onwards.

Announced on 10 November, 2017

Prof. Banchong Mahaisavariya, M.D

Acting President of Mahidol University
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Mahidol University
Disciplinary Measures 2010

To minimize constraints to study within the Mahidol University community, students are
protected and bound by a set of social rules. These rules or codes of conduct provide a framework
within which students’ rights and freedoms can be exercised.

Mandated by Article 24 (2) of the Mahidol University Act, 2007, the 442" meeting of
Mahidol University Council on September 15, 2010 enacted the following measures.

1. These measures are hereby called the “Mahidol University Disciplinary Measures 2010”.
2. These measures will be activated on the day of the announcement.
3. They override Mahidol University Disciplinary Measures 2004.
4. With regard to these measures,
“University” denotes Mahidol University.
“President” denotes President of Mahidol University.

“Department” denotes Faculty, College, Institute, Faculty of Graduate Studies, and also
any provincial campus using the university curriculum.

“Chair” denotes Dean, Director of an institute, and also a Vice President who supervises
a provincial campus under the university curriculum.

“Staff” denotes civil servants, employees, and university officials at Mahidol University
who possess work permits.

“Student” denotes certificated, undergraduate and graduate students.

Chapter 1
Codes of Conduct

5. Students must maintain discipline and ethical values. They should abide by any
university/department announcements and follow the measures outlined.

6. Students must uphold unity, peace, and the reputation of the university. They should not
instigate or participate in any quarrels, physical assaults, or damage to university or the other

property.
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7. Students must behave themselves. They must abstain from behavior that could demean
themselves, others, or the reputation of the university.

8. Students must listen to instructions and warnings from instructors and staff and act
accordingly.

9. Students must dress appropriately. They must conform to the dress code of their
department. Upon entering a class, an examination, or a department within the university, students
must make their identification cards available in case any instructor or staff needs to see them.

10. Students must not drink alcohol or use drugs (or any prohibited substance) while they
are in the university (including the provincial campuses) or while they are wearing their university
uniform.

11. Students who engage in the following misconduct will be subject to serious disciplinary
violation:

(1) Gamble or take part in gambling businesses, or support thereof

(2) Use, possess, or sell illegal drugs

(3) Steal, extort, cheat, embezzle, threaten, force, or rob the other or engage in
corruption for financial gain

(4) Possess or carry weapons or toxic substances that may endanger the lives or
properties of others

(5) Perform immoral or inappropriate sexual or public behavior that could affect the
reputation of the university

(6) Quarrel or cause physical harm that ensues a severe injury or death or an
adverse effect on the university’s reputation

(7) Commit a crime with the final court decision of imprisonment, except for
mistakes made by carelessness

(8) Intentionally cheat in an exam or make an effort to take part in an exam
dishonesty

(9) Produce, circulate, or possess media, publications, drawings, or writings or act in
other ways to defile the other or the university

(10)Forge a signature, fake a document, or change details in the original document,
or file a document that has been adjusted to the university or the other entities
that could result in damage to the university or the other

(11)Willingly ruin university properties or those belonging to other

(12)Act in a manner that the President determines as violating the codes of conduct

12. Students who carry out any of the misconducts listed above will be subject to disciplinary
punishment. For minor misdemeanors, the departmental chair may omit punishment and instead
give the student verbal warning.

13. There are six (6) main types of disciplinary punishment.
(1) Verbal warnings
(2) Written warnings
(3) Dismissal from examination
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(4) Cancel, reconsider, or suspend the student’s candidacy for a degree or a diploma
(5) Withdraw for study up to one academic year
(6) Dismiss the student from the university

14, Students who are considered as not severely violating the codes of conduct will be on
the condition of written promise to behave appropriately. Verbal warnings of misconduct will be
administered in cases where the violation is minor or there is a good reason for applying a reduced
form of punishment.

15. Students who severely violate the codes of conduct will be subject to dismissal from an
examination, degree cancellation, degree reconsideration, suspension of degree, withdrawal for up
to one academic year, or dismissal from the university.

16. The departmental chair has the right to make departmental announcements regarding
disciplinary measures - as long as the announcements are consistent with, and supplementary to,
these existing measures and that they notify the university of their announcements.

Chapter 2
Disciplinary Proceeding

17. For cases with sufficient evidence, investigations and disciplinary punishments will be
conducted promptly and fairly.

18.The investigation of the accused student will be performed by the Jury Council as
appointed by the President or the departmental chair. This step can be skipped for the cases already
settled as follows:

(1) The court makes a judgment on the case, resulting in imprisonment or heavier
penalties, except for minor misdemeanors, such as those caused by
carelessness.

(2) The student who conducted a wrongdoing confessed in person or in writing to
the departmental chair or the Jury Council and the confession was recorded in
writing.

19. The Jury Council in item 18 consists of at least 3 people including a President, a
Secretary, and Jury(s). An investigation is carried out as early as possible and within 60 days from the
date of the Jury Council appointment. If the investigation cannot be finished within the time period,
the Jury Council can submit to the authority who appointed them for a maximum extension of 30
days for each submission.

20. The Jury Council must notify the accused person of his or her charges with the available
supportive evidence. The name(s) of the witness(es) may or may not be disclosed. This information
will allow the accused person to bring to the jury his or her witness(es) and testimonies prior to
judgment decision.

21. For minor cases, the departmental chair may give verbal warnings or in writing as they
consider appropriate, then notify the university of the incident as soon as possible.
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22. For severe cases, departmental chair will report the causes and investigation results to
the President for a decision regarding punishment. Depending on severity of the case, they will then
proceed to dismiss the student’s right of taking an exam, cancel, reconsider, or suspend their
degree, or withdraw the student for a maximum of one (1) academic year, or dismiss the student
from the university. Withdrawal from the university that the President may order a departmental
chair to carry out on his behalf shall be for a maximum of one (1)semester.

23. Disciplinary punishments must be carried out following a formal letter of order. The
authority must also provide information about making an appeal and the length of time allowed for
this. Depending on the case, once punishment is delivered, the student’s parent or guardian,
adviser, and the university will be notified.

Chapter 3
Appeal

24. If a student is subject to a disciplinary punishment and does not accept it, the student
has the right to appeal according to the procedures outlined here. During the appeal process, the
student will still be subject to punishment.

25. The student who makes an appeal must file a signed formal document. Each individual
can only appeal for themselves. A student cannot make an appeal on behalf of another student.

26. To support an appeal, the student can ask to check or make a copy of the past
investigation record. The record of witness investigations and other documents may or may not be
disclosed depending on judgment of the departmental chair or the Jury Council.

27.The Appeal Committee comprises of 5 to 7 people, one of which must be a paralegal
professional or a law graduate appointed by the President with a specified operation period.

28. The Appeal Committee will perform the following tasks;

(1) Analyze the appealed matter;

(2) Make a written request for additional documents or visits from a person
involved in the case as considered necessary;

(3) Appoint a person or a group of people to make a consideration or to operate on
a duty within the committee scope; and

(4) Carry out other responsibilities designated by the university.

29. An appeal must be made to the Appeal Committee within fifty (50) working days starting
from the first day that the accused student knows or should know about his or her punishment.

30. An appeal must be made directly to the Appeal Committee. The Committee must finish
working on a case within thirty (30) days beginning from the day of the appeal being filed. The length
of time for a case consideration may be extended no longer than sixty (60) days from the last of the
given thirty (30) days. Written reports and records of the appeal must be made.

31. The Appeal Committee may render the punishment either appropriate or unjust. The
Committee will then make a proposal to the President to either immediately dismiss the appealed
case, increase, or reduce the punishment. The first deliberation of the Appeal Committee is final.
The Committee must immediately pass the deliberation onto the student who made the appeal.
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32. To count the exact number of days for these measures, if the end of the period takes
place on the weekend, the next working day will be considered as the end.

34. The President acknowledges these measures. When any problem arises regarding
compliance with these measures, the President has the power to order an action and his word is
final.

Chapter 4

Provisional Clauses

35. Any disciplinary proceedings or appeals that took place prior to the enactment of these
measures shall comply with Mahidol University Disciplinary Measures 2004,

36. Until new appointments are made, the appointed body for the Mahidol University

g JUNy | SURp— ~as s

Disciplinary Measures 2004 wiii continue to act in its duty and in compiiance with the detaiis in
Mahidol University Disciplinary Measures 2010.

Announced on October 8, 2010

Prof. Wijarn Panich, M.D.
Chairman of Mahidol University Council
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Faculty of Science, Mahidol University Announcement
Subject:

Undergraduate Education B.E. 2553 2010)

Whereas it is deemed appropriate to define the criteria of undergraduate education to
comply with the Mahidol University Regulation on Undergraduate and Diploma Education B.E.2552

2009).

Under the provisions of the Mahidol University Regulations on Diploma and
Undergraduate Education B.E. 2552 (2009), the Dean of Faculty of Science, by the agreement of the

Faculty Committee in its 42553 meeting on 7" April 2010, the criteria for undergraduate education
has been stipulated as follows:

1. The following regulations and announcements shall be repealed:

1.1 Faculty of Science, Mahidol University Regulations on Education Assessment
B.E. 2543 (, Dated 12" May B.E. 2543 2000)

1.2 Faculty of Science, Mahidol University Regulations on Education Assessment
(No.2)B.E. 2545, Dated 9 January B.E. 2545 (2002)

1.3 Faculty of Science, Mahidol University Announcement, Subject: Criteria and
Procedures of Re-examination for Undergraduate Students B.E. 2547, Dated 20" May B.E. 2547
2004

1.4 Faculty of Science, Mahidol University Announcement, Subject: Criteria and
Procedures of Re-examination for Undergraduate Students B.E. 2547 (Addendum), Dated 15"
March B.E. 2550 2007)

2. In this announcement,
“Faculty” means the Faculty of Science, Mahidol University.

“Dean”means the Dean of Faculty of Science, Mahidol University

“Students” means the undergraduate students of Faculty of Science, Mahidol
University, and students enrolled in the subjects provided by the Faculty of Science, Mahidol
University.
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3. First and Second Semesters are normal mandatory semesters, and students must
register their subjects and credits as required by the Faculty of Science, which required at least 9
credits and no more than 23 credits for each normal semester.

4. For subjects with prerequisite(s), the students must be evaluated as “passin the
prerequisite subjects(s) before they can register for the subject. Except when the requisite and the
subject are offered in the same year.

5. Students cannot take 2 subjects which are offered at the same date and time.

6. To evaluate students in more detail, the (- mark was employed, meaning there will
be B+, C+, and D+ The required score and the meaning of the mark would follow the regulations
stipulated by the university.

7. The A, B+, B, C+, C, D+, D, S, T, and AU are evaluated as “pass», while F and U are
evaluated as “not pass”.

8. In cases where the student has to be absent with a cause, the student must submit
the examination rescheduling before the exam or within 3 days after the exam to the Educational
Affair Division and the penalty of 30% score. Rescheduling without penalty require the

consideration of the committee of no less than 3 persons which include the executive of the
Educational Affair Division and lecturers of the department.

9. Summer is not a mandatory semester. The Faculty of Science will not offer classes
during summer semester, EXCEPT for subjects in which the students received F grade in the first
or second semester or have more than 15 accumulated students with the F grade. For subjects with

less than 15 accumulated students, the respective department shall arrange a re-examination of the
subject(s) during the summer semester, and no course(s) will be offered during the summer
semester.

10. If other condition applies, the offer of summer subject(s) shall be considered by the
Deputy Dean for Education.

11. Students eligible to register in summer semester include:
11.1 Students with the mark F in the subject offered during the summer semester or
11.2 Students with GPA lower than 2.00 or
11.3 Students approved by the department responsible for the subject offered.
Students must not have been evaluated as Dismissed or prone to being dismissed. In

cases that the student has already registered for the subject, but the GPA fell into Dismissed
classification, the registration shall be considered void.
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12. Students eligible to register for the re-examination include students who had received
the F mark in the subject(s)ywhich are open for re-examination in the same year as the opened subject(s).
Students must not have been evaluated as Dismissed or prone to being dismissed. In

cases that the student has already registered for the subject, but the GPA fell into Dismissed
classification, the registration shall be considered void.

13. Classes in summer semester last for 6 weeks, with the final examination on the 7t
week, and the evaluation completed in the 8" week. The maximum credits for the summer semester

is 9 credits, and the subjects can be withdrawn within 4 weeks after the class started.

14. The re-examination of the subjects in either the first or the second semester will be
held at least 4 weeks after the announcement of the second semesters final results. This is to allow
the students to prepare for the examination and submit the re-examination request. The latest grades

of the students must also be submitted to the Educational Affair Division within 8 weeks after the
announcement of the final examination results, and no re-examination is permitted beyond the given

time.

15. The re-examination grade can only be D or F. Except the re-examination of 2"¢ or 3™

year students of the Faculty of Medicine Ramathibodi Hospital, Bangkok Medical College and
Vajira Hospital, Maharat Nakhon Ratchasima Hospital Medical Education Center, Sawanpracharak
Hospital Medical Education Center, and Maharaj Nakhonsithammarat Hospital Medical Education
Center, which the re-examination grade can be D+, D, or F.

16. The Dean of Faculty of Science shall ensure the announcement is followed. Should
any problem arise following this announcement, the Dean of Faculty of Science shall rule,
consider, and make decision as deemed appropriate.

The announcement shall be in effect from 1 June B.E. 2553 2010).

Announcement made on 11 May B.E. 2553 2010)

(Prof. Dr. Skorn Mongkolsuk)

Dean
Faculty of Science
Mahidol University
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Appendix 8

Order of Curriculum Development Committee

or Curriculum Screening Procedure Committee or Person In-charge

177



Degree M Bachelor [J Master [J Doctoral
TQF 2 Bachelor of Science Program in Materials Science and
Nanoengineering (International Program)

Faculty of Science

School of Materials Science and Innovation

fdspuzinmmmnd s inedouing
#9567 wave
dos uiskanznIsuNIIRVENgRITERV S nd
minissmaniuazinantanuly mdnganumnei)

winganiuups Imsfinen eeve

alimaddumamiandngnsinemanmiodn awivdagmaniuasmnsauiiu (ndnges
wed) vingraviuuge Imsfinw eevie Wulviemudeuiesuasiivssninm CRL DT

amlane oo aenulygiuveinedoudien naoeco AUUATBNAR RTINS
wamidngasinumanstosn s ismssduayimnsanily (wingmaue@) wdngauiviy

Imsfimen easie drseuumolvl
o wAAsIned lawe UsEE NI TN
o sAsUTzOlY InBues NFIUMIENIINO
o wiam Saind aedand NTTUNTINI AR
€  BMLMANT NIYIWYYE ATIIMS
€ wassFukng riRduns NTNTS
o Dafinfimi qusindgy ATTUMIRDANYTYMS
o
it

o dudumsimnmingriliudwdemuiomn Tnodmhmasdonvemdngns swandenvn
31 sarTmasBavestrauAtsel nmau (@13 WaRuRmnsBINn IR
sydugmAn i Rsarulavw ey ine iy

b, fmuanislssiuguamnilusemingns v frvuaFuduasinausinisUsediueans
sty nan

o yssmeuiununsing usensudwrniin Wevemuduseuminauenimsi
ieates sudumeuniiaTIamMangws
Fid Eumontidusuily Tnvdugansemiildoamaminndvayiiinsimumdngs
&1 Fuits CROATnTU WA edbe

/§V\$\fr-§ BN

(spemanaeTit as.dntian FBeds)
ALURALEINEWIARS

178



Degree M Bachelor [J Master [ Doctoral
TQF 2 Bachelor of Science Program in Materials Science and

Nanoengineering (International Program)

Faculty of Science
School of Materials Science and Innovation

AFIAEAINGIAERT UNINEIABUTAR
-
N M / oeoe
- « Y a @ I a @ a
(304 UAIAIAAINTTUN TR INAUNTDWENGATINE A anTTdA

PEIINTTUNTUIM 'mu.ﬁTqmmﬂisaaémaa'manmnmst‘ﬂunmz NIIUNTTH msmnﬁl'uni RN

wangesinernansiugia enfedunamuailuinns) e wimsenedygRuminedouina w.e.
a o a a a v oa = [ -
bddo ANUATIENENAERMLINEIMAanT aminedeuiing 7 boe/lodbe ariuil o Fwnau e,
4 it A ) S v = Ly
&6 1309 UAAANENTIUNTINITUINAUNTEMANGRSINEIAanIUde wasliusensnniznssuns

ANsNNAUNTBMANgRsINeansUudin Kool

. MARTINSE A3.gNE savsyiuna inw

b. sRRNUARENEnwLaTNRILIAMAN UI¥oUNTINNT

o seRMUAdewweAaniuasTuAadne 399UTEEIUNTIUATS
@ 79IANUAdIEUINIINMSANY Manen 78UTTHUNTINAT
¢ HUwanuAlenIfinwm 38UTE57UNTINNTS
5. IIMANTINSGE A3.ARAANG MunvIBsTaL N§SUNT

0. FPemaniInsd awlny 0nseesiinng NITUMT

& H1emansnnnd aslnlsnd afisg AITUNTT

& {emansinnsd assunn Seysal NIIUNT
©0.{YIAEANTINGTG ATARINA LA N33UNT
06.§ULAANTINGG ATARNN NG NIIUNT

olo. Fvthanumsanm N3UNS

o WAL N8R NITUNTUAUAYIYNTT
O UNATIUETT NYAAS NITUNMTUALHTIBATIYNNT
s1unaviiit

- o Y i ar o - .
0. RNTUINTUNTOMANGAT Wi wardaiausuusisaiundngasiiauedalni

wazndngmsuiulge lussdutSgws auyinenmand sufiwsvasuuarinfugunwemdngasiv
DulunanauiinesguvangasssduuSyges neloees wazaenndaivulouisveumingde

ava v ad Vas - a < a v e
©. 'lJJ;]‘UFWﬂJ']ﬂauﬂ']umﬂi'unﬂu“u']ﬂﬂ']ﬂﬂmuﬂﬂmff)‘/lﬂ'lﬂ'lﬂﬂi WMEI[EUAa

o Juil 8 & Funey walbdoe

T 13438

(509AN@NS158 AT.AND TR (EAAS)
ANUAANYINENAERNS

179



Degree M Bachelor [J Master [ Doctoral Faculty of Science
TQF 2 Bachelor of Science Program in Materials Science and School of Materials Science and Innovation
Nanoengineering (International Program)

Appendix 9

MOUs documents made with agencies inside and outside Thailand (if any)
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2UTS

UNIVERSITY OF TECHNOLOGY SYDNEY
CRICOS Provider Code: 00077F

MEMORANDUM OF UNDERSTANDING (MOU)

Between
UNIVERSITY OF TECHNOLOGY SYDNEY
and

MAHIDOL UNIVERSITY
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THIS MEMORANDUM OF UNDERSTANDING is made BETWEEN:

UNIVERSITY OF TECHNOLOGY SYDNEY (ABN 77 257 686 961) of 15 Broadway, Ultimo, New
South Wales, 2007 Australia

("uTs")
AND:

MAHIDOL UNIVERSITY, Office of the President 999 Phuttamonthon 4 Road, Salaya, Phuttamonthon,
Nakhon Pathom 73170 Thailand

("MU”)
RECITALS

A. The University of Technology, Sydney, Australia is a tertiary institution and body corporate
established under the University of Technology, Sydney Act 1989 (NSW). UTS has strong
links to industry, the professions and the community and has a growing research reputation
and a strong commitment to internationalisation.

B. The parties wish to enter into this MOU to promote cooperation between them and to
strengthen innovative collaboration in mutually acceptable fields of teaching, learning and
research.

NOW THE PARTIES AGREE AS FOLLOWS -
1. Interpretation

1.1 In this MOU unless the context otherwise requires or the contrary intention appears, the
following terms will have the meanings assigned to them —

Affiliate has the meaning set out in Item 1 of Schedule A.

Australian Sanctions Law means any Australian law under which sanctions are imposed on
specified individuals, entities or countries, including each of the Charter of the United Nations
Act 1945 (Cth) and the Autonomous Sanctions Act 2011 (Cth), the Autonomous Sanctions
Regulations 2011 (Cth), the Anti-Money Laundering and Counter-Terrorism Financing Act 2006
(Cth), the Anti-Money Laundering and Counter-Terrorism Financing Regulations 2008 (Cth) and
the Anti-Money Laundering and Counter-Terrorism Financing Rules.

Date of Execution means the date on which this MOU is signed by the parties, as noted on the
execution page at the end of this MOU.

Defence Trade Controls Law means any Australian law restricting or regulating the export,
transfer or trading of specified defence-related or weapons-related goods, services or
technologies, including each of the Defence Trade Controls Act 2012 (Cth), Customs Act 1901
(Cth), Weapons of Mass Destruction (Prevention of Proliferation) Act 1995 (Cth), Nuclear Non-
Proliferation (Safeguards) Act 1987 (Cth) and Chemical Weapons (Prohibition) Act 1994 (Cth).
Extension Period has the meaning set out in Item 4 of Schedule A.

Initial Term has the meaning set out in Item 3 and Item 4 of Schedule A.

MOU means this document and all schedules to this document.

Term means the term specified in clause 3.

1.2 Areference to a person includes a reference to corporations and other entities recognised by
law.
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1.3

1.4

1.5

2.1

3.1

4.1

4.2

4.3

5.1

6.1

74

8.1

In this MOU, the headings to the clauses have been inserted for convenience of reference only
and are not intended to be part of, or to affect the meaning or interpretation of any of the terms
and conditions of this MOU.

The singular includes the plural and vice versa.

Words importing one gender will include a reference to all other genders.

Purpose of MOU

The purpose of this MOU is set out in Item 2 of Schedule A.

Term

This MOU will commence on the Date of Execution, and continue for the Initial Term unless
terminated earlier in accordance with clause 10. The parties may extend this MOU for a further
Extension Period by written agreement.

Further Agreements

The parties may enter into binding agreements, from time to time, with regard to any specific
project.

A binding agreement resulting from this MOU may contain the matters set out in the schedule
to this MOU.

Both parties acknowledge and understand that all financial arrangements, if any, will be subject

to negotiation and prior written agreement and that any binding agreement will be subject to the
availability of funds.

Privacy
The parties acknowledge that UTS is an authority bound by the Privacy and Personal
Information Protection Act 1998 (NSW) (‘the Act”) and the parties hereby will comply with the

provisions of the Act in respect to any of its students, staff or research connected to this MOUL
Public Statements

Each party will ensure that before any public statements (including statements to the media or
articles relating to their joint activities) are released or published that the prior written consent of
the other party is obtained.

Name or Logo

No party will have the right to use the name or logo of another party without that party's prior
written consent and other conditions attached to such consent.

Sanctions and defence trade controls
Each party warrants that:

(a) itis not a 'designated person or entity' for the purposes of an Australian Sanctions Law;
and

(b) unless a party has informed the other party otherwise in writing, that party is not, and has

not been, a citizen or resident of, or otherwise connected with, a country in respect of
which sanctions apply under an Australian Sanctions Law.
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8.2 If a party (“the first party”) determines, acting reasonably and after conducting any necessary
investigations, that the other party is or may be exposed to a risk of breaching an Australian
Sanctions Law or Defence Trade Controls Law as a result of any activity referred to in or
contemplated by this MOU, the first party may, at its absolute discretion:

(a) require the other party to comply with any reasonable directions issued by the first party in
order to mitigate the risk, including a direction to cease undertaking the activity; or

terminate this MOU, which termination will take effect immediately upon the first party
notifying the other party.

9. No Relationship

9.1 The parties agree that this MOU does not create or evidence a relationship between them of
commercial partnership, joint venture, employer and employee or agency.

10. Termination

10.1 Subject to existing contractual arrangements, this MOU may be terminated by either party
giving written notice to the other party to this MOU. The iength of this notice period is set out in
ltem 6 of Schedule A.

10.2 By signing this MOU neither party intends to enter into a legally binding relationship or be
bound by this MOU. The parties only intend that this MOU provide a framework that outlines the
major areas within which co-operation will proceed.

11. Notices and Communication

11.1  All communication and notices between the parties regarding this MOU may be made through
the nominated representatives set out Item 6 of Schedule A, or such other persons they may
nominate from time to time.

12. Governing Law

12.1 The parties agree that they shall endeavor to settle any dispute relating to this MOU by
negotiating with each other in good faith. If the parties are unable to resolve completely the
dispute through negotiation, the parties agree that any disputes between them shall be
governed by the law of, and shall be subject to the exclusive jurisdiction of the country of
domiciles of the defendant to the action.

13. Costs

13.1 Each party must pay its own costs of and incidental to the negotiation, preparation and
execution of this MOU.

14. Execution and Counterparts

14.1 This MOU may be signed in counterparts, each of which is deemed to be an original and all of
which constitute one and the same instrument.

14.2 The parties agree that if this MOU is not executed by both parties on the same date, this MOU
will commence on and from the later Date of Execution.

14.3 The parties will execute copies of this MOU with each party retaining an original copy.
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15. Entire MOU

15.1 This MOU constitutes the entre MOU between the parties. Any prior arrangement;s,
agreements, warranties, representations or undertakings with respect to the Purpose of this

MOU are superseded.

Item 1.

Item 2,

Item 3.

Item 4.

Item 5.

Item 6.

SCHEDULE A - MOU DETAILS

Name of Affiliate:

Address:

Purpose of this MOU

Mahidol University

999 Phuttamonthon 4 Road, Salaya
Phuttamonthon

Nakhon Pathom 73170

Thailand

To promote co-operation between the Mahidol University and the University of

Technology Sydney (UTS) and encourage direct contact and co-operation between their

faculty and administrative staff, divisions and other units

Initial Term
[5 years]

Extension Period
[5 years]

Termination notice (clause 10)

6 months

Address for notices

UNIVERSITY OF TECHNOLOGY SYDNEY

Nameltitle of contact person:

Address:
Email:
Telephone:

Fax number:

Affiliate

Mr Leo Mian Liu
Director, UTSI
15 Broadway, NSW 2007, Australia

ir.partner S. .au
+61 2 9514 8076

+612 9514 1530

Namel/title of contact person:

Address:

Email:

Telephone
Fax number:

Ms. Wanpimon Senapadpakorn
Director, International Relations Division
999 Phuttamonthon 4 Road, Salaya, Phuttamonthon,

Nakhon Pathom 73170 Thailand.
inter: idol.ac.th

+66 (0) 2849 6230
+66 (0) 2849 6237
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EXECUTION PAGE

EXECUTED AS AN MOU ON THE DATES APPEARING BELOW

SIGNED for and on behalf of the UNIVERSITY OF
TECHNOLOGY SYDNEY (ABN 77 257 686 961)

s 27 OcA dayor 2015

by Professor William Purcell

Deputy Vice-Chancellor and Vice-President,
(International and Advancement)

e R B T R Nt N o T e

i (mgnature) ) SRR

SIGNED for and on behalf of MAHIDOL UNIVERSITY

d
this fz—n day of Och)'uer‘ 2015

by Professor Sansanee Chaiyaroj
Vice President for Research and International
Relations

....... WAALL.

(signa.tlure). .

e T e T T i s
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ZUTS

UNIVERSITY OF TECHNOLOGY SYDNEY

ARTICULATION AGREEMENT

Between

MAHIDOL UNIVERSITY
KINGDOM OF THAILAND

And

UNIVERSITY OF TECHNOLOGY SYDNEY
AUSTRALIA
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THIS AGREEMENT IS MADE ON THE OF 2017

BETWEEN: Mahidol University, 999 Phuttamonthon 4 Road, Salaya, Nakon Pathom, 73170,
Thailand (“MU”)

AND: University of Technology Sydney (ABN 77 257 686 961) of 15 Broadway, Ultimo
New South Wales 2007, Australia (CRICOS Provider No. 00099F) (“UTS”)

RECITALS

A. The University of Technology Sydney is an Australian university, established as a body
corporate under section 5 of the University of Technology Sydney Act 1989 (NSW) and which
has a special focus on intemnational cooperative academic activities and that provides
courses of study and confers degrees, diplomas, certificates, and other awards. As an
Australian university, UTS is required to comply with Australian legal requirements that are
imposed on it by Australian government authorities.

B. Mahidol University is a compréhensive research and multi-disciplinary institution, based in
Nakhon Pathom, Thailand. As a Thai university, Mahido! University is required to comply with
Thai legal requirements that are imposed on it by Thai government authorities.

1. DEFINITIONS

1.1 In this Agreement, unless the context otherwise requires or the contrary intention appears, the
following terms will have the meanings assigned to them -

Agreement means this document including any schedules annexed to it.

Application means a correctly completed hard copy or online application for admission to a
UTS course.

Articulation means the articulation program described in clause 3

Program

Undergraduate | means the UTS undergraduate degree programs specified in Appendix 1.
Degree

Programs

Business Day means a day (other than a Saturday, Sunday or a public holiday) on which
banks are open for business in NSW.

Census Date means the last day that a student enrolled at UTS can withdraw from a subject
without financial liability or academic penalty.
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Code means the Australian National Code of Practice for Registration Authorities
and Providers of Education and Training to Overseas Students provided for
under the ESOS Act as amended from time to time.

Commencement | means the date specified in clause 2.2.

Date

Confidential means information that is by its nature confidential or is designated by one of

Information the parties as confidential or any of the parties knows or ought to know is

confidential, including without limitation, any confidential operations, processes
or inventions carried on or used by the parties, technology, designs,
documentation, manuals, budgets, course or subject evaluations, financial
statements or information, accounts, drawings, notes, memoranda and the
information contained therein and any other information relevant to the
organisation, business, finances or affairs of any of the parties or any personal
information of the students applying for or enrolled in the Articulation Program.

Confirmation of

means UTS confirmation of enrolment confirming that an Eligible Student has

Enrolment accepted a Letter of Offer from UTS.

CRICOS means the Australia Commonwealth Register for Institutions and Course for
Overseas Students.

Defence Trade

Controls Law

means any local or international law restricting or regulating the expor,
transfer or trading of specified defence-related or weapons-related goods,
services or technologies.

Eligible Student

means a MU student who meets the entry requirement to the UTS

undergraduate degree programs under the Articulation Program as described
in clauses 3.1 and 3.2. .

ESOS Act means the Education Services for Overseas Students Act 2000
(Commonwealth of Australia), as amended from time to time.

Intellectual means all statutory and other proprietary rights, Confidential Information,

Property Rights | copyright, trademarks, designs (as embodied in, but not limited to, drawings,

computer software, solid models and computer algorithms), patents, circuit
layouts and ail other rights arising form or capabie of arising from: the Circuit
Layouts Act 1989 (Cth); the Copyright Act 1968 (Cth); the Designs Act 1906
(Cth); the Patents Act 1990 (Cth); the Trademarks Act 1995 (Cth); any similar

legisiation within or outside the Commonwealth of Australia and/or any simitar
unregistered right.
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Letter of Offer means a UTS letter of offer to a student applying to study at UTS and includes
approved subject selection.

Sanctions Law | means any local or international law under which sanctions are imposed on
specified individuals, entities or countries.

Term means the term specified in clause 2.1

uTs means the UTS policy for admission to all courses offered by the university,
Admissions other than short courses and which can be accessed at

Policy htto://www.gsu.uts.edu.au/policies/admissions.html

UTS Credit means the UTS policy for granting credit to students for their previous
Recognition learning, including the types of learning that may be recognised, the processes
Policy UTS uses, and the types of credit that can be granted and which can be

accessed at http://www.gsu.uts edu.au/policies/credit-recognition. html

UTS Rules, means the UTS Student and Related Rules, UTS General Rules and UTS
Directives and Policies and Directives which can be accessed at
Policies hitp://www.gsu.uts.edu.au/lrp.htm|

1.2, reference to a person includes a reference to corporations and other entities recognised by law.

1.3. In this Agreement, the headings to the clauses have been inserted for convenience of
reference only and are not intended to be part of, or to affect the meaning or interpretation of
any of the terms and conditions of this Agreement.

1.4, The singular includes the plural and vice versa.

1.5, Words importing one gender will include a reference to all other genders.

1.6.  Areference to a clause, schedule or attachment is a reference to a clause, schedule or

attachment to this Agreement and includes any amendments to them made in accordance with
this Agreement.
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1.7.  Where under or pursuant to this Agreement the day on or by which any act, matter or thing is to
be done is not a Business Day, such an act, matter or thing may be done on the next Business
Day.

2. COMMENCEMENT AND TERM

2.1, This Agreement will commence on the date that the Agreement is signed by the parties and will
continue for a period of 5 years unless earlier terminated in accordance with clause 15.

2.2. If this Agreement is not executed on the same date by the parties, then this Agreement will
commence on the later dates of signing.

2.3. This Agreement may be executed in counterparts, each counterpart is deemed to be an original
and all of which constitute one and the same instrument.

3. ARTICULATION PROGRAM

3.1. The Articulation Program is an arrangement between the parties which enables MU students
who:

(a) are enrolled with MU at the time of application to UTS; and

(b) have successfully completed 2 semesters of the undergraduate program(s) offered at MU
with a GPA of 2:5/4 as specified in Appendix 1; and

(¢) meetthe UTS English language requirements as outlined on the UTS website at:
hitp://www.uts.edu.au/international/prospective/studyina/require/english.html; and

(d) are not prohibited under local or international legislation including the Australian Sanctions
Law or United Nations sanctions regime from participating in the Program, to apply for
admission to the UTS undergraduate degree programs under the terms and conditions of
this Agreement.

3.2. MU students who meet the requirements set out in clause 3.1 are Eligible Students under this
Agreement and will be granted credit points as specified in Appendix 1 by UTS towards the
UTS undergraduate degree program

3.3. The UTS undergraduate degree program will be delivered by UTS in Sydney, Australia.
3.4. MU will recognise the credits obtained by MU students upon successful completion of the UTS
undergraduate degree programs for credit transfer to MU undergraduate programs as specified

in Appendix 1.

3.5. The approved credit recognition arrangement between UTS and MU is governed by the terms

and conditions in this agreement only and does not apply to any other credit recognition
arrangements.
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3.8. Incase the defence for the MU undergraduate program(s) takes place at UTS, it will be
organized by MU and assisted by UTS.

4.  ADMISSION TO UTS UNDERGRADUATE DEGREE PROGRAM

4.1. Eligible Students must apply to UTS for admission to the undergraduate degree program in
accordance with UTS international student policies and procedures.

4.2. Eligible Students who receive a Confirmation of Enrolment from UTS must:

(a) obtain all immigration and travel clearances that may be required for study within Australia
including overseas student health cover; and

(b) meetany other criteria that may be agreed by the parties in writing.

5. UTS OBLIGATIONS

5.1, UTS will provide the MU with sufficient and up to date information to enable the MU to promote
the UTS undergraduate degree programs.

5.2 UTS will provide marketing material about UTS and the UTS undergraduate degree programs
to MU to facilitate all briefing and induction for prospective and enrolled students of the
Articulation Program. '

5.3.  UTS will be responsible for updating MU on any amendment to the UTS undergraduate degree
programs or credit recognition that may affect the Articulation Program.

5.4. UTS will be responsible for processing Eligible Students’ applications and informing Eligible
Students about their application outcomes at the earliest convenience.

5.5. The UTS undergraduate degree programs will be conducted in accordance with UTS Rules,
Directives and Policies.

5.6. Eligible MU students admitted and enrolled at UTS are subject to all rules, policies and
regulations of UTS, and have the same rights and responsibilities as all UTS students.

6. MU OBLIGATIONS

6.1. Atits cost, MU will promote the UTS undergraduate degree programs to its students as an
option for further study.

6.2. MU must:

(a) assist its students to complete forms and applications required by UTS for admission to
the UTS undergraduate degree programs;
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6.3.

6.4.

7.1.

(b) ensure MU students have enough information regarding international student visa
applications and assist MU students to complete their international student visa
applications;

(¢) ensure MU students meet the genuine student requirements as set by the Australian
Department of immigration and Citizenship (further information at
http://www.immi.gov.au/students/ pdf/2011-genuine-temporary-entrant.pdf);

(d) ensure that all information provided to students or prospective students which relates to
UTS and the UTS undergraduate degree pregrams is accurate and up to date;

(e) cieariy identify UTS as the provider of the UTS undergraduate degree programs and
include UTS’s CRICOS code of 00099F in all written and other material including in
electronic form;

(f) in promoting the UTS undergraduate degree programs, comply with, and ensure its
employees, officers and agents observe and comply with, the ESOS Act and the Code;

(g) only undertake promotional activities which have been approved by UTS;

(h) only use promotional material that has been provided by UTS and has been approved in
writing by UTS;

() not make statements or publish materials in relation to the UTS undergraduate degree
programs which are inconsistent with the promotional materials approved by UTS;

(i) promote the UTS undergraduate degree programs with integrity and accuracy; and

(k) immediately amend or replace marketing materials as requested by UTS if such
amendments or replacements are required by law, including without limitation, the ESOS
Act or the Code.

MU must advise UTS from time to time of any changes refated to the approved MU
undergraduate program(s) curriculum and or course structure and, in the event that such
changes are not acceptable to UTS for the purposes of this Agreement, then UTS may
terminate this Agreement by providing 7 days written notice to MuU.

MU acknowledges that UTS has obligations under the ESOS Act and the Code and agrees to
provide UTS with any information UTS considers reasonably necessary to assess and monitor
MU’s credentials to act as a partner institution of UTS, upon request by UTS. UTS may use or
disciose that information te any person it reasonably considers necessary to atlow it to properly
check MU. UTS wilt not use that information for any other purpose.

COHORT SIZE

A minimum cohort size of five (5) students per year enrolled onshore at UTS campus is to be
adhered to by MU in order to sustain this articulation agreement. A review of the articulation
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agreement will be conducted in the event that a minimum student cohort cannot be achieved.
8. ACADEMIC MANAGEMENT
8.1. Eligible Students who undertake a undergraduate degree program will be:

(a) subject to the UTS Rules, Directives and Policies; and

(b) liable to pay directly to UTS the student fees applicable to the UTS undergraduate degree
programs as international students and as published on the UTS website.

8.2. UTS will confer the UTS Bachelor degree award on students who successfully complete the
UTS undergraduate degree program in accordance with UTS Rules, Directives and Policies
and established procedures.

9. NO WARRANTY

9.1.  UTS makes no warranty or commitment that the undergraduate degree programs will continue
to be available from time to time.

9.2. UTS will notify MU as soon as practicable if UTS intends to discontinue the undergraduate
degree programs.

9.3. If UTS discontinues the undergraduate degree programs then this Agreement will terminate on
the date specified in the notice provided under clause 9.2.

10. GOVERNMENT APPROVALS AND OTHER LAWS

10.1. Each party warrants that it will comply with all applicable laws and regulations including all
Defence Trade Laws and Sanctions Laws.

10.2. Each party acknowledges their responsibility to ensure that the management, operation and
delivery of the Articulation Program complies at all times with the applicable governmental and
other regulatory requirements in their home jurisdiction.

10.3. MU acknowledges that UTS is required to meet certain obligations under the ESOS Act and
Code and agrees to be bound by its provisions (as amended from time to time) insofar as they
may apply to the Articulation Program. The ESOS Act and Code can be found:
https://www.aei.gov.au/regulatory-information/Education-Services- for-Overseas-Students-
ESQS—Legislative—Framework/NationaI-Code/nges/deﬁgl;,asp_x

10.4. Each party shall advise the other of any changes in the rules, regulations and policies of their

respective Government that may affect the delivery of the Articulation Program pursuant to this
Agreement.
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11.  INTELLECTUAL PROPERTY AND COPYRIGHT

11.1. Each party (and its employees) will retain all Inteliectual Property Rights with respect to any and
all promotional or marketing material created, developed or supplied by UTS for the delivery of
the Articulation Program or otherwise (“Intellectual Property”). This will apply irrespective of
whether the Intellectual Property was originally created in or translated into English or any other
language.

11.2. For the Term of this Agreement, UTS grants MU a non-exclusive royalty free license of the
copyright in all materials provided to MU by UTS for the purpose of promoting and marketing
the Articulation Program and for no other purpose.

11.3. Procedures to secure and protect the Intellectual Property of UTS against loss, destruction and
unauthorised access, use, copying, modification or disclosure.

11.4. UTS reserves the right to request that MU return (and/or destroy) alt of its materials and/or
Confidential Information when this Agreement expires or when this Agreement is terminated
and MU agrees to return (and/or destroy) any such materials and Confidential Information.

11.5. MU must immediately notify UTS of any suspected or actual infringement of UTS’s Intellectual
Property Rights, or unauthorised use, copying or disclosure of Confidential Information. MU
must provide any assistance reascnably requested by UTS in relation to any proceedings UTS
may take for infringement of its Intellectual Property Rights, or the unautherised use, copying or
disclosure of its Confidential information.

12.  INDEMNITY

12.1. MU will release and indemnify UTS against any action, claim, suit or proceedings of any nature,
in any jurisdiction arising or incurred directly or indirectly from:

(a) the breach by MU or its officers, employees or subcontractors of any provision of this
Agreement; and/or

(b} the wilful or negligent acts or omissions of MU or its officers, employees or subcontractors
or failure of MU or its officers, employees or subcontractors to comply with any law or
contract, including (without limiting this clause) a failure to comply with any obligation to
MU students.

13. INSURANCE

13.1. Both Parties will hold and maintain all relevant insurances required under the laws and
regulations of their respective country.

14. CONFIDENTIALITY

14.1. The parties agree not to disclose or permit to be disclosed to any third party any Confidential
Information in connection with this Agreement without the prior written consent of the affected
party which consent may be conditional on the signing of a non-disclosure statement by the
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third party.

14.2. The MU acknowledges that UTS is an authority bound by privacy and health legislation
including but not limited to the Privacy Act 1988 (Cth), the Privacy and Personal Information
Protection Act 1998 (NSW) and all privacy policies, procedures instruments and directives
which UTS may adopt or vary from time to time, in its absolute discretion (privacy legislation
and policy). The MU agrees to comply with privacy legislation and policy to the extent that such
privacy legislation and policy relates to any of its students or staff connected with this
Agreement. As at the date of this Agreement the relevant policies, procedures instruments and

directives are available at http://www.gsu.uts.edu.au/policies/.
14.3. This clause 14 will survive the expiration or termination of this Agreement.

15. TERMINATION AND VARIATIONS

15.1. Either party may terminate this Agreement at any date earlier than the expiration of the term of
this Agreement by giving six (6) months’ prior written notice to the other party.

15.2. Either party may terminate this Agreement by providing not less than thirty (30) days written
notice to the other party, if the other party:

(@) isin breach of this Agreement and, after notification of the breach by the non-defaulting
party, fails to remedy that breach within five (5) Business Days; or

(b) becomes an externally administered body corporate within the meaning of the
Corporations Act 2001 (Cth) or the equivalent Thailand legislation; or

(c) aparty is declared bankrupt, enters into a scheme of arrangement with its creditors or
commits a criminal offence.

15.3. if this Agreement is terminated pursuant to this clause 15, such termination will be without
-prejudice to any rights of the parties accrued prior to the date of termination.

15.4. The parties agree that notwithstanding the provisions of this clause 15 and clause 6.3, any
Eligible Students who has submitted an Application to UTS to undertake a undergraduate
degree program at the time notice of termination will receive the credit recognition provided
under the Articulation Program. MU students enrolled in the undergraduate degree program wiil
be permitted to complete their course if this Agreement is terminated for any reason.

15.5. This Agreement may be amended or varied only by written agreement of the parties.

16. NOTICE

16.1. Any consent, notice, approval or other communication ("Notices") that either party gives to the

other party must be in writing and sent by airmail post, courier, email or facsimile transmission
to the addresses given below.
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In the case of UTS:

Name: Liz Treacy

Position: Manager, International Pathway Programs
Address: PO Box 123 Broadway NSW 2007

Telephone: +612 9514 2767
Facsimile: +612 9514 2189
Email: elizabeth.treacy@uts.edu.au

In the case of MU:

Name: Assist. Prof. Dakrong Pissuwan
Position; Head of Multidisciplinary Unit
Address: Materials Science and Engineering Program, Multidisciplinary Unit, Faculty of

Science, Mahidol University. 272 Rama VI Road, Ratchathewi, Bangkok 10400, Thailand
Telephone: +66 2201 5935

Facsimile: +66 2201 5033

Email: dakrong.pis@mahidol.ac.th

16.2. Notices under this Agreement may be delivered by hand, by registered mail, by emaii or by
facsimile to the addresses specified in clause 16.1 or any substitute address as may have been
notified in writing by the relevant addressee from time to time.

16.3. Notice will be deemed to be given —

(a) Five (5) Business Days after deposit in the mail with postage prepaid;

(b) if hand delivered, on delivery; or

(c) if sent by facsimile transmission, upon an apparently successful transmission being noted
by the sender’s facsimile machine prior to close of business at 5.00pm. Facsimile
transmissions received after 5.00pm will be deemed to be received at the start of the next
working day,

(d) if sent by electronic mail, upon the apparent successful delivery of the message into the
addressee’s machine prior to close of business at 5.00pm. Electronic messages received

after 5.00pm will be deemed to be received at the start of the next working day.

17.  FINANCE, COST AND ADMINISTRATION

17.1. Each party must bear its own costs of negotiating, preparing and executing this Agreement.

17.2. MU students are responsible for all living, travel, visa, health, personal expenses, excess

luggage and other costs incurred in order to study as an international student in Sydney,
Australia.

17.3. Each party will nominate a person to undertake the role of Course Coordinator (the Course
Ccordinator). The Course Coordinator shall be responsible for providing academic advice and
administration of the Articulation Program refevant to that party's degree component.
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17.4. Each party will nominate a person to undertake the role of administrative officer (the
Administrative Officer is listed in 16.1), to support the daily general and student administration
of the Articulation Program, relevant to that party's course component.

17.5. The parties agree that with respect to e-mail communication between both parties and between
the parties and the students undertaking the Articulation Program that:

(a) any e-mail correspondence will be responded to within three (3) days (excluding
weekends); and

(b) all e-mail correspondence between the parties and students will be transmitted in English.

17.6. The parties may agree to implement further administrative procedures to assist in the
administration of the Articulation Program.

18. COHORT COMMENCEMENT

18.1. This Agreement will apply to MU students enrolling in a UTS undergraduate degree program
from the commencement of the UTS semester 2 (July) academic teaching period in 2017 until
the expiry of the term (subject to clause 15 (Termination and Variations)).

19. DISPUTE RESOLUTION

19.1. All disputes arising from the execution of, or in connection with this Agreement shall be settled
through friendly consultation between the parties. If the parties have a problem or dispute in
relation to any of the terms or effect of this Agreement, the parties will first seek to resolve the
problem or dispute by direct negotiation using their best endeavours to settle the probiem or
dispute. If the problem or dispute continues for a period of 30 days after the parties have
negotiated in good faith to resolve the problem or dispute, the parties may elect a third party by
mutual consent, who will examine the problem or dispute and provide recommendations. All
expenses incurred in appointing the elected third party will be shared equally by the parties.

20. GENERAL

20.1. This Agreement will be governed by and construed according to the law of New South Wales
and the parties agree to submit to the jurisdiction of the Courts of New South Wales.

20.2. The parties shall not use the other party's name cr logo in any publication or for any other
purpose whatsoever without the prior written consent of the other party and then only in the
manner and format specified by the other party.

20.3. Neither party shall assign, subcontract or otherwise transfer its rights and obligations under this
Agreement without the prior written consent of the other party.

20.4. A complete or partial failure or omission by a party to require the strict or timely compliance with
any provision in this Agreement shall in no way affect or prejudice that party’s rights to avail
itself of all of its rights and remedies under the applicabie law for a breach of that provision.
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20.5. If any part of this Agreement is or later becomes unenforceable, then:

(a) those unenforceable terms shail be deleted from this Agreement, to the extent that they
are unenforceable; and

(b) the remaining terms of this Agreement shall continue in full force and effect.

20.6. This Agreement contains the whole understanding of the parties relating to its subject matter
and it supersedes and cancels any and all representations, agreements and commitments
made by the same parties with respect to the same subject matter. Any purported

representations warranties or other promises of the parties not recorded in this Agreement are
of no effect.
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Faculty of Science

School of Materials Science and Innovation

EXECUTED AS AN AGREEMENT

Signed for and on behalf of
MAHIDOL UNIVERSITY

by its authorized officer

THAILAND

Signed for and on behalf of
UNIVERSITY OF TECHNOLOGY SYDNEY
by its authorized officer

SYDNEY, AUSTRALIA

| o

Prdfessor Sansanee Chaiy

Vice President for Research and

International Relations

Date: 20'/0//2»01?

Professor William Purcell

Deputy Vice-Chancellor (International and
Advancement)

Date: 1&)10! )le&
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