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Name of Institution Mahidol University
Campus/Faculty/Department Faculty of Information and Communication Technology

Section 1 General Information

1. Code and Program Title
InThai :  vdngesIvenmansUnien a1 3vivaluladansaunAuayn1saeas (MaNgnIumNYIF)
In English : Bachelor of Science Program in Information and Communication Technology

(International Program)

2. Degree Offered and Field of Study
In Thai Full Name : ANYFEARTUUTN @1V NALUlaTETAUNALAENSHRENS
Abbreviation : .U, (maluladasaumALaznIsaans)

In English Full Name :  Bachelor of Science in Information and Communication Technology
Abbreviation :  B.Sc. (Information and Communication Technology)
3. Major Subject None

4. Total Credits Required 120 credits *

5. Program Characteristics
5.1 Program Level Bachelor’s Degree
5.2 Type of Program 4-year bachelor's degree: Academic Program
5.3 Language English
5.4 Degree Offered One degree *

* In the case that students cannot fulfill the B.Sc. (in Information and Communication Technology)
graduation criteria, students may qualify for an undergraduate diploma (in Information and Communication
Technology) when the total number of credits is not below 100 credits and the graduation criteria for the
undergraduate diploma have been fulfilled.
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6. Curriculum Development
6.1 Related Institutional Missions

An emergence of advanced technologies greatly impacts economic growth and social
developments. Consequently, there is a high demand for a number of experts in information
and communication technology who can attend the full potentials of IT innovations and
businesses. The faculty aims at producing ICT professionals who possess not only a strong
academic knowledge but also an ability to apply the skills practically. Graduates are expected
to possess morality, ethics, and practice based on the code of conduct of ICT profession as
well as conformed to the visions and policies of Mahidol University. More importantly, Mahidol
University is categorized to be a global and frontier research since 2021, the alignment of
teaching and learning that would guide students to develop their research and live-long

learning skill is also a focus of the program.

The faculty has the following missions:

To develop a world class ICT academic and research environment that equips our
learners, faculty, and staff with agility, flexibility, knowledge, and opportunities to pursue their
professional and academic goals while contributing to the economic and cultural
development of the nation and the world.

Revision of the curriculum of the Faculty of Information and Communication
Technology corresponds to the missions of the faculty and of Mahidol University to the
excellence in teaching and research. The goal is to produce highly skilled graduates in
information and communication technology who are proficient in English, have morally good
attitudes and exercise professional work ethics conforming to the code of conduct of ICT
profession. Furthermore, graduates are expected to realize and understand the social impacts
of borderless communication, trends of innovations and cultural transfers especially towards
changes in people’s behaviors, attitudes, and core values. Possessed the above characteristics,
graduates are trained to be able to adapt ICT knowledge to the benefits of the society

nationally and internationally.
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6.2 External Factors and/or Development Considered in Program Planning

6.2.1 Economic Circumstances/Development

This improvement and revision of the curriculum follow the objectives in the
Twelfth National Economic and Social Development plan (2017-2036). The plan focuses
on moving towards a digital economy. The economy is driven by creativity and innovation
while its industry is gearing towards full automation. This industrial revolution poses not
only opportunities but also threats. Subsequently, it is necessary for any institute and
organization to be aware of and to be ready for such technological impacts. Since Thailand
adopted digital economy as its key policy for the development of the country, IT workforce
becomes an important resource for driving the country towards the new economy. Thus,
the learning and teaching of advanced technologies must be emphasized in order to
produce quality [T workforce according to the national strategic plan. The program aims
to develop ICT professionals who are proficient in ICT and ready for the current market

demands to answer the national strategy (i.e., Thailand 4.0).

6.2.2 Social and Cultural Circumstances/Development

Presently, affordability and accessibility of advanced technologies and
computers have significantly increased. Mobile devices are no longer an accessory, but
they have become a necessary tool. Computers are used everywhere in a variety of
applications. Wi-Fi and high-speed internet allow quick access to an immense amount
of information. The nature of communication without a boundary affects society and
people’s everyday life to a great extent. This may cause moral issues and ethical
wrongdoing. Computer scientists and specialists in information technology are needed
to ensure a smooth transition into the era of information technology. They are key
persons who can properly and professionally adapt and integrate new hardware and
software development to the Thai culture and social lifestyle. At the same time, they
can transfer their knowledge to others, raising awareness and increasing an
understanding of technological effects that conform to the conduct of ICT profession

both morally and ethically.

6.2.3 Technology Circumstances/Development

The ICT program also emphasizes coaching students to be able to apply
cutting-edge technologies. Due to the rapid changes and technological advancement,
the program provides special topic courses in each specialization to allow instructors

to update a course content based on new technologies.
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Section 2 Philosophy, Program Objectives, and Program-Level Learning Outcomes

1. Philosophy

The Bachelor of Science in Information and Communication Technology (International
program) was developed and revised based on Mahidol University educational philosophy that
emphasized on educating learners to attain academic achievement through learning-centered
education, outcome-based education, and Constructivism.

The backward design approach was used to identify the program learning outcomes and
construct the alisnment with teaching, learning and assessment method. The active learning
approaches such as activity-based learmning and project-based learning are utilized to encourage
students to be able to gain ICT experiences and develop life-long learning skills. The core theory
is instructed by instructors to build a strong background of knowledge that enables students to
construct their own knowledge and skills. Students are also guided and coached to apply
knowledge in practice, which leads them to build a connection between their prior knowledge
and the new knowledge with the understanding of its applications. These processes are enhanced
with extra-curriculum activities to build up the students’ problem-solving skills.

The program aims at producing leading ICT graduates who possess high caliber in advanced
knowledge, creativity, research and development, and practical skills, as well as having 21 century
skills and capable to use English in professional careers and deriving new knowledge. Graduates
are expected to possess high competency in the global competitive workforce of the fast-growing

generation of technology as well as equip with ethical responsiblitities and leadership skills.

2. Program Objectives

1. Produce ICT professional graduates who are highly competent in computer science, and
information and communication technology as well as general science, social science,
humanities, and economics.

2. Produce ICT professional graduates who have capabilities to analyze, design, and
implement computer software.

3. Produce ICT professional graduates who are aware of integrity, ethics, and [T-related law.

4. Produce ICT professional graduates who are capable of problem solving and critical
thinking.

5. Produce ICT professional graduates who equipped with 21 Century skills and be able

to use English for their profession and gain extra knowledge.
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3. Program-Level Learning Outcomes: PLOs and Stream Learning Outcomes: SLOs

When completing the program, the graduates will be able to

Program-Level Learning Outcomes: PLOs

PLOL:

PLOZ:
PLO3:

PLOA4:

Solve ICT related problems using critical thinking, problem solving, and ICT
disciplinary skills

Demonstrate abilities to work in ICT related project collaboratively

Perform the individual, social, and ethical responsibilities of a professional working
in ICT-related disciplines

Use effective command of the English language for professional communication

Stream Learning Outcomes: SLOs

SLO1:

SLO2:

Design a wide range of applications in the real-world using knowledge and skills
in one or more specializations including Computer Science (CS), Database
Systems (DB), Network and Security (NS), Software Engineering (SE), Health
Information  Technology (HT), Interactive Multimedia Technology (MT),
Information Systems Management (IS), and Artificial Intelligence (Al)

Develop ICT-based solutions or ICT-based research with the awareness of

advanced technologies using ICT professional practices and lifelong learning skills

4. Relationship and Comparison between Program-Level Learning Outcomes (PLOs) and

Learning Outcome Standards in Accordance with Thai Qualifications Framework for

Higher Education: Shown in Appendix 3
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Section 3 Educational Management System, Curriculum Structure, Course of

the Program and Credits

1. Educational Management System

1.1 System Semester

1.2 Summer Sessions  Summer session is offered depending on Program Faculty
Members consideration.

1.3 Credit Equivalence Ratio (In Reference to Semester System)

Credits transferring is applicable according to the regulations announced by Mahidol

University.

1.4 Academic System
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

Doood

Others (Please Specify)
1.5 Credit Transfer and Cross-institutional Enrollment (If any)
The credit transfer and cross-institutional enrollment based on the Mahidol University

announcement will be applied.

2. Curriculum
2.1 Number of Credits
The required number of credits in total must not be less than 120 credits
2.2 Curriculum Structure
Complies with the Commission on Higher Education Standards’ criteria for bachelor’s

degree program B.E. 2565

1) General Education no less than 30 Credits
1.1 Creativity Literacy no lessthan 2 Credits
1.2 Health and Self-development Literacy no lessthan 2 Credits
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1.3 Science and Environmental Literacy no lessthan 2 Credits

1.4 Finance and Management Literacy no lessthan 2 Credits

1.5 Inter-cultural and Global Awareness Literacy no less than 2 Credits

1.6 Civic Literacy no lessthan 2 Credits

1.7 Required Language Courses no less than 12 Credits

2) Specific Courses no less than 84 Credits
2.1 Core Courses 12 Credits

2.2 Required Courses 48 Credits

2.2.1 Organization and Information System Courses 9 Credits

2.2.2 Technology Application Courses 6 Credits

2.2.3 Software Development Courses 12 Credits

2.2.4 Fundamental and Infrastructure Courses 15 Credits

2.2.5 System Architecture Courses 6 Credits

2.3 Elective courses (Specialization) no less than 18 Credits

2.4 Capstone courses no lessthan 6 Credits

3) Free Electives no less than 6 Credits

2.3 Courses of the Program
2.3.1 Course Codes
Indetermining course codes and credits, 4 alphabets and 3-digit numbers are
used, such as xxyy zzz. The total credits are shown in front of the bracket and learning
experience: Theory-Practice-Self-study are in the bracket such as A (B-C-D). The completer

data of a course: xxyy zzz are set through the following guidelines.

A. A course code consists of 7 symbols, divided into 2 parts as follows

(1) The four letters have the following meanings:
® The first two letters stand for the name of faculty or institution
responsible for managing learning and teaching of the course as follows:
@ : [T refer to  Faculty of Information and Communication Technology

® The last two letters stand for the name of faculty/course title or program

responsible for managing learning and teaching of the course as follows:
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AN : CS refer to Computer Science
7N : GE refer to General Education

N9 : LG refer to Languages

(2) The Three numbers after course title’s abbreviation

The numbers start with 1, 2, 3, and 4 (1xx, 2xx, 3xx, and 4xx)

represent the courses offered in the undergraduate program.
B. Determining credits and the number of credits’ meanings: A (B-C-D) means
® The total credits for each course are specified in front of the bracket: A

® The numbers in the bracket represent study hours for that course

throughout the semester: Theory (B) - Practice (C) - Self-study (D)

2.3.2 Course Title

A. General Education no less than 30 Credits
1.1 Creativity Literacy no less than 2 Credits

Take course(s) in creativity literacy at least 2 credits from the list

below.
Number of credits (Theory — Practice — Self Study)
*|TGE = 141 Digital Photography 1(0-2-1)
NAAY | ede  NITANYAINAINA
*|TGE = 142  Digital Drawing and Painting 1(0-2-1)

AN | ecle  NMIATULAZBUIUAIVA

ITGE 145  E-Sport and Content Streaming 2 (2-0-4)

NAFN | eoc®  MIWNTUANIBEANTatndlasnisaneneniland

ITGE 146  Creative Thinking 2 (2-0-4)

NAAN | oD | NISAMLTIASIIATIA

* The course that is already offered.
1.2 Health and Self-development Literacy no less than 2 Credits
Take course(s) in health and self-development literacy at least 2

credits from the list below.
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Number of credits (Theory — Practice — Self Study)

ITGE 102  Digital Mindfulness and Time Management 2 (2-0-4)

VAN ool  a@RkaYNITIANISIATtULARIYIA

ITGE 103  Problem Solving Techniques 2 (2-0-4)

VAN | eom  AdANTLATYM

*ITGE = 301 = Communication Strategies in Professional Life 2 (2-0-4)

s = Aa A =
N&AN MnOG ﬂﬁ&;ﬂﬁﬂ’l‘saaa’lﬂuﬂj’muaa’ﬁjw

* The course that is already offered.

1.3 Science and Environmental Literacy no less than 2 Credits
Take course(s) in science and environmental literacy at least 2

credits from the list below.

Number of credits (Theory - Practice — Self Study)

ITGE 159  Software Lab for Basic Scientific Problem Solving 1(0-2-1)
ot UfTAn1sgendusdmiuntsufdgvifugiunig

vae IeAEnS

ITGE 162  Physical Science and Computation 2 (2-0-4)

NEAAN | @b | ANYIEIEATNIBAINAUNITAIUIE
ITGE 163  Research Methodology 2 (2-0-4)

PNAAY  ebe | SELUYUIGIVY

ITGE 164 = Computer Application in Biology 2 (2-0-4)

A | evne  N13UsTENALYABNIIABSIUNNATIINEN

ITGE 165 Computer Application in Chemistry 2 (2-0-4)

AN | eod  NsUszENdlUnauImesiunIwall

* The course that is already offered.

1.4 Finance and Management Literacy no less than 2 Credits
Take course(s) in finance and management literacy at least 2 credits

from the list below.

Number of credits (Theory — Practice — Self Study)

ITGE 271  Creating Professional Team Working 2 (2-0-4)

NAFN  boe | N5VNNULTUANNWAUNULU LT 0N
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Number of credits (Theory — Practice — Self Study)

ITGE 272  Professional Productivity Application 1(0-2-1)
naan oo nsUszgndliiaiesfoiionaunnunuuiionndn

ITGE 274  Basic Accounting 2 (2-0-4)
naan  eoe st Tduiugn

ITGE 275 Economics 2 (2-0-4)
VAN | oold | LATUANENS

ITGE 276  Management 2 (2-0-4)
NaAY oo NITIANTT

ITGE 277  Digital Marketing 2 (2-0-4)
NaAN oo NIIRAIARIIA

* The course that is already offered.

1.5 Inter Cultural and Global Awareness Literacy no less than 2 Credits
Take course(s) in inter cultural and global awareness literacy at least
2 credits from the list below.

Number of credits (Theory — Practice — Self Study)

ITGE 161  Inter-cultural Awareness 2 (2-0-4)
VAN obe  N1INTENUNTIENINNTAUGITY

ITLG 113 English for Content Creation 2 (1-2-3)
NAAY | eom mwwé’mqwﬁm%’umsaé”mL‘ﬁlam

ITLG 114 English for IELTS Test Intermediate 2 (1-2-3)
AN eec  NWISINgEAIMSUNITARUlDIRATTAUNANY

ITLG 115  English for TOEFL Test Intermediate 2 (1-2-3)
ANy eed  NWIBINQuEUsUNITERUlNIaTEAUNENS

ITLG 116  English for TOEIC Intermediate 2 (1-2-3)
NaNY | eed NIWBDINGUAMTUNITARULVBATTAUNATS

ITLG 123 English Preparation for IT Studies 2 (1-2-3)
NANY | obm  NIAIBUNIIBINGYEIMSUNSSEUANALLLEE

ITLG 124 English for IELTS Test Advanced 2 (1-2-3)
NENY | ebe  AwBingudmiunsaeulaeaTyaugs

®O
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Number of credits (Theory — Practice — Self Study)

ITLG 125  English for TOEFL Test Advanced 2 (1-2-3)
NaNY e Awdengudmiunsaeulnilaseaugs

ITLG 126  English for TOEIC Advanced 2 (1-2-3)
NENY | ebb | Awdingudmiunisaeulngaseauas

* The course that is already offered.
1.6 Civic Literacy no less than 2 Credits
Take course(s) in civic literacy at least 2 credits from the list below.
Number of credits (Theory — Practice — Self Study)

ITGE 182  Cybersecurity Awareness 2 (2-0-4)
narm | eode  nanszminieaiuamisleues

ITGE 183  Social Issues and Professional Practices 2 (2-0-4)
varn  esm  Usshunisdiauuaznsufiiuuuiioanin

the list below.

* The course that is already offered.

1.7 Required Language Courses no less than 12 Credits

Take course(s) in required language courses at least 12 credits from

Number of credits (Theory - Practice — Self Study)

ITLG 111 Technical English | 2 (1-2-3)
NANY oo  NYIINHUIWNALA o

ITLG 112 Listening and Speaking | 2 (1-2-3)
NANY | eeb  MITUATNITHA

ITLG 121 | Reading Skills 2 (1-2-3)
NaNY | ebe  VINYEN1TEIU

ITLG 122 Listening and Speaking |l 2 (1-2-3)
NANY | ebb  MITaLATNITHA b

ITLG 211  Technical English I 2 (1-2-3)
NANY  beo  NYIINHHIWNALA b

ITLG 213 Elementary German | 2 (1-2-3)
nane | bom Mwngesiiuiew o

®06
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Number of credits (Theory - Practice - Self Study)

ITLG 214 | Elementary Japanese | 2 (1-2-3)
vany | o  mwdtudowy o

ITLG 215  Elementary Chinese | 2 (1-2-3)
nany | bod MwIulowiu o

ITLG 221 | Public Speaking and Presentation 2 (1-2-3)
NNy | bbe mawﬂﬂuﬁa’lﬁﬁmmazﬂ’ﬁﬁ?Laua

ITLG 222  Technical English Ill 2 (1-2-3)
NNy bl A1YIBINGHINNALA o

ITLG 223 Elementary German Il 2 (1-2-3)
nany | bom  mMwngesiubei b

ITLG 224 Elementary Japanese I 2 (1-2-3)
yany  boe  nMudtudeiu o

ITLG 225  Elementary Chinese |l 2 (1-2-3)
nany | blod  neIulou e

ITLG 311  Business Communication 2 (1-2-3)
NANY e mﬁ?i’e)mi‘wmﬁjﬁfﬂ

ITLG 312  Advanced Reading 2 (1-2-3)
vany | melo | N8ILTUAS

ITLG 313  Advanced Public Speaking and Presentations 2 (1-2-3)
NANY e mﬁmﬂiuﬁmmimmazmsﬁﬂLauaszﬁ’u@

ITLG 321  Academic Writing 2 (1-2-3)
NaNY  abe  NITHULTIIVINIG

ITLG 322 Special Topics in Reading and Writing 2 (1-2-3)
NaNY  ablo  WITONLAYNINNITEON LEZNITIEUNTLIDINGY

ITLG 412  Advanced Technical Writing 2 (1-2-3)

NANY | ol | MITBUBLNATATEAUZS

* The course that is already offered.

Note: Students may take other general education courses in social science and humanities
group, science and mathematics group, and language group that offered by Mahidol University.

However, they have to request for an approval by the ICT Program Committee.

o



Program Level M Bachelor [J Graduate Diploma

O Master [ Higher Graduate Diploma L] boctor

Faculty of Information and Communication Technology

Program Bachelor of Science Program in Information and Communication Technology (International Program)

B. Specific Courses no less than 84 Credits

2.1 Core Courses 12 Credits

Number of credits (Theory — Practice — Self Study)
ITCS 111  Linear Algebra and Calculus for Computing 3 (3-0-6)
NAAN | eoe  NYANATUAULAZLARARAAITUNTAILIN
ITCS 112 Discrete Structures 3 (3-0-6)
naAn ool  Iasvaiialisdeliles
ITCS 121 Probability and Statistics for Computing 3 (3-0-6)
naan  ebe  ANuthazifulazadRdmsuntsmum
ITCS 122 Numerical Methods 3 (3-0-6)
naAN  ebl | sxiUsUIBLTIAILEY
* The course that is already offered.
2.2 Required Courses 48 Credits
2.2.1 Organization and Information System Courses 9 Credits
Number of credits (Theory — Practice — Self Study)
ITCS 114 Introduction to Computer Ethics 1 (1-0-2)
VAN oo  I3UFITUMNIABLTIADTTULLLIN
ITCS 126 | Introduction to Entrepreneurship 3 (3-0-6)
NAAN | ebb ﬂ’)’lllLﬂu@lﬂiZﬂ@Uﬂ"li“ﬁyJULLuzﬂﬂ
ITCS 216  Fundamentals of Database Systems 3 (3-0-6)
naan | bed | JrUUFIUTRyATUNUZIU
ITCS 311 | Computer and Business Ethics 2 (2-0-4)
NEAN | Mmoo | IIUTITUNNABNTNIADIUAYTINA
* The course that is already offered.
2.2.2 Technology Application Courses 6 Credits
Number of credits (Theory — Practice — Self Study)
ITCS 215 | Introduction to Interactive Multimedia Technology 3 (3-0-6)
naAn | bed  WAlulagFevansw U JENRUSTUL UL
ITCS 227  Introduction to Data Science 3 (3-0-6)
na  bloe  IMeMITeyATuLUTI

* The course that is already offered.

eem
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2.2.3 Software Development Courses 12 Credits

Number of credits (Theory — Practice — Self Study)

ITCS 113 Fundamentals of Programming 3 (2-2-5)

naan | eom  Madsulsunsutuiiugn

ITCS 123 Object Oriented Programming 3 (2-2-5)

NAAN  obm  NSAEULUTWNTTIING

ITCS 223 Introduction to Web Development 3 (2-2-5)

NaAN Blom ﬂ?ﬁﬁ%ﬂ?L’ﬁU%ﬁLLU%ﬁ’]

ITCS 224 Fundamentals of Information Systems and Software 3 (3-0-6)
Development

NN | blboc ﬁugnuﬂﬂiﬁmm%aWﬁLLﬁLLagsswmiaumﬁ

* The course that is already offered.

2.2.4 Fundamental and Infrastructure Courses 15 Credits

Number of credits (Theory — Practice — Self Study)

ITCS 124 Introduction to Digital Systems 3 (3-0-6)
naAn | obe  SrUUAITAUeY

ITCS 214  Data Structures and Algorithm Analysis 3 (3-0-6)
naan | boe  lasaisdeyauaznsiinsisitunouds

ITCS 217  Computer Data Communication 3 (3-0-6)
NEAN | bew | N1SEBAITTRLANINABUTINDS

ITCS 226  Introduction to Computer Network 3 (3-0-6)
naen o  LAseYeieansteyananfiumestuluzih

ITCS 312 Computer and Communication Security 3 (3-0-6)
NAAN  melb  ANTUAITOINDUTILADILAZNITAOENT

* The course that is already offered.

2.2.5 System Architecture Courses 6 Credits

Number of credits (Theory — Practice — Self Study)

ITCS 213 Computer Organization and Architecture 3 (3-0-6)
NAAN | bem | LANAINLAzADITRENIIUADUNILADS

ITCS 225  Principles of Operating Systems 3 (3-0-6)
NAAN | blo&  NANNNTVBITTUUURUANNT

* The course that is already offered.

olcd
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2.3 Elective courses (Specialization) no less than 18 Credits
Program offers 8 specializations: Computer Science (CS), Database
Systems (DB), Network and Security (NS), Software Engineering (SE),
Health Information Technology (HT), Interactive Multimedia Technology
(MT), Information Systems Management (IS), and Artificial Intelligence (Al).
Students have to take at least 18 credits from courses in all
specializations in the following list. They have to take at least 15 credits

from one specialization to get a minor in that specialization.

2.3.1 Computer Science (CS)
Number of credits (Theory — Practice — Self Study)

ITCS 331  Organization of Programming Languages 3 (3-0-6)

NAAN | ame | LATIATINUDINIIABUAULADS

ITCS 338 | Foundations in Computer Science 3 (3-0-6)

NAAN | onen ﬁugmmﬁwmmsmmﬁum%

ITCS 426  Algorithms Design and Analysis 3 (3-0-6)

NAAN | lob | NTERNLUULAZIATISITURDUAS

ITCS 427  Theory of Computation 3 (3-0-6)

NAPN  oel | VIOWHVDINITAIUIN

ITCS 436  Introduction to Parallel and High Performance 3 (3-0-6)
Computing

NAAN o ﬂ’lﬁ‘dﬁ%ll:lﬁNaL%\iéuu’]uLLﬁzUﬁ%ﬁW%ﬂﬁWQﬂ%ﬂLLuzﬁ’l

*ITCS | 440  Principles of Compiler Design 3 (3-0-6)

NaAN | <o  MANNITERNLUUMILUALUILATH

*ITCS 475  Mathematical Programming 3 (3-0-6)

naan | o | mstusinsudgminsadaeians

*TCS 498  Special Topics in Computer Science 3 (3-0-6)

NAAN | e MTONLAENIINEINITAONRINDS

* The course that is already offered.

olcd
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2.3.2 Database Systems (DB)
Number of credits (Theory — Practice — Self Study)

ITCS 441  Information Retrieval and Text Mining 3 (3-0-6)
naAn | @de | NMIAUAUTBYALaYNNIYIIMiaslandn

ITCS 442  Relational Database Design 3 (3-0-6)
NEAN | &< | N1T0BNKUUTIUTRYALTNFITUS

ITCS 444  Data Mining 3 (3-0-6)
NaAN | <o ilaadaua

ITCS 448  Data Warehousing and Business Intelligence 3 (3-0-6)
VNAAN <@’ ARIUBYALAYTINALTmAIn

ITCS 449  Introduction to Big Data Management 3 (2-2-5)
naan | <o | msdansdeyavuneluniunusin

ITCS 454  Special Topics in Database Systems 3 (3-0-6)
VAAN  <&e  MTRNAYNINTTUUFIUTRYLA

ITCS 458  Database Administration 3 (2-2-5)
NAAN  C&=  NITUSMSINNISIIUURLA

* The course that is already offered.

2.3.3 Network and Security (NS)
Number of credits (Theory — Practice — Self Study)

*ITCS 447  Embedded Systems and Internet of Things 3 (3-0-6)
vaAn | oo | Sruudileiuaydumesidnvosassnd

ITCS 460  Introduction to Penetration Testing 3 (3-0-6)
NAAN | @oo | MSNAABUIITITULTULIEI

ITCS 462  Internet of Things Security and Privacy 3 (3-0-6)
vaen ol | anusuasarenuludmsidunesidnvesassnd

ITCS 464  Advanced Cybersecurity 3 (3-0-6)
naaw | <oc | Anuiuatluuaiiuag

ITCS 466  Local Area Network and Network Management 3 (3-0-6)

NAAN | @0 | LAIBVNYUSILRNIZNRALNITINNITIAIBUNE

o))



Program Level M Bachelor [J Graduate Diploma

O Master [ Higher Graduate Diploma L] boctor

Faculty of Information and Communication Technology

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Number of credits (Theory — Practice — Self Study)

ITCS 467  Special Topics in Computer Networks, loT and Cyber 3 (3-0-6)
Security

naan | <on  Vndefilmwnnaszuueetne dumesiinvomnasinds uas
anasundleues

TCS | 468  IT Auditing 3 (3-0-6)

NAAN | <o | NIIATIAEOUMUIALULaTENTAUA

ITCS 469  Wireless and loT Networking 3 (3-0-6)

naan | <o | syuuAstielimeuardumesidnvesnasands

*ITCS 499  Cloud Computing Systems, Services and Applications 3 (3-0-6)

VAAN e NITUINITHAZNITUSEYNALYIEUUNMSAIILUUAATIA

* The course that is already offered.

2.3.4 Software Engineering (SE)

Number of credits (Theory — Practice — Self Study)

*|TCS = 379  Practical Software Engineering 3 (3-0-6)
VEAN | aele | IFINTIULONAWISLTIUHUR

ITCS 382  Software Design and Modelling 3 (3-0-6)
NAAN  oclo  NITODNLUULAEANIESUUUT AR NALIS

ITCS 383 | Software Construction and Evolution 3 (3-0-6)
NEAN | en@en | NIASIATITAIUINTVDIONALIS

ITCS 384  Software Process and Quality Assurance 3 (3-0-6)
NAAN s NITUIUNITWANITUTEAUAMNNYDNAWIS

ITCS 385  Software Architecture 3 (3-0-6)
NAAN e @0URUNTTUGONALIS

ITCS 386  Software Verification and Validation 3 (3-0-6)
NEAN e@d | NIINIUABULAZNIIATIVADULONAUIT

ITCS 387  Project Management and Practice 3 (3-0-6)
NAAN el N13IANTSWAZNSUSURNSIATINTS

ITCS 470  Software Requirements Engineering 3 (3-0-6)
NEAN | oo | IAINTTUAIUADINITHONALIS

o)




Program Level M Bachelor [J Graduate Diploma

O Master [ Higher Graduate Diploma L] boctor

Faculty of Information and Communication Technology

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Number of credits (Theory — Practice — Self Study)

*ITCS 472  Software Metrics 3 (3-0-6)
napn <ol WINTInTONALIS

*ITCS 490  Special Topics in Software Engineering 3 (3-0-6)
NAAN | o | MTONLABTNIIAINTINYGONALIS

* The course that is already offered.

2.3.5 Health Information Technology (HT)

Number of credits (Theory — Practice — Self Study)

ITCS 340  Introduction to Machine Learning 3 (3-0-6)
naen | aco | MIGeusvenaTestunugii

*ITCS 403 | Introduction to Healthcare Systems 3 (3-0-6)
NAAN &oen igUUU%ﬂ'ﬁETUﬂ']W%ULLUSﬁW

*ITCS = 404  Information Technology for Healthcare Services 3 (3-0-6)
naAn | coe  wAluladansauwmedmiunisliusnisaunn
*ITCS 405 | Information Models and Healthcare Information Standards 3 (3-0-6)
NAAN cdelcd LL‘UUﬂo"lﬁaﬂﬁ'ﬁﬁuL'VlﬂLLﬁSﬂqﬁ]iﬁﬁuaWﬁﬁuLV}ﬂﬁquﬁjéﬂﬂWW
*ITCS 407  Practical Healthcare Management 3 (2-2-5)
NAAN  €os  MSTIANITUSMSAVANTSUHUR
*ITCS | 409  Special Topics in Healthcare Systems 3 (3-0-6)
VAAN  Cox  MIUBNAWNINTTUUUN N

ITCS 410 | Practicum in Health Information Technology 1(0-2-1)
NaAN | @eo  MIRNUAURMAnAluladasaumagunmn

ITCS 448  Data Warehousing and Business Intelligence 3 (3-0-6)
NAAN <@’ ANITBYaLAYgINALimaIn

* The course that is already offered.
2.3.6 Interactive Multimedia Technology (MT)
Number of credits (Theory — Practice - Self Study)

ITCS 314  Introduction to Experience Design 3 (3-0-6)
NAAN ne& ﬂ'ﬁ@@ﬂLLUUU?SﬁUﬂ'ﬁﬂj%uLLugﬂ']

ol




Program Level M Bachelor I Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Number of credits (Theory — Practice — Self Study)

ITCS 315  Introduction to Animation Technology and Basic 2-D Assets 1(1-0-2)

1% (%
a

naan  med  nAlulagn1siinmafeulnIkasiuIL b TANUFIUY

wuzin
ITCS 316 = 2-D Asset Pipeline 1(1-0-2)
NEAN | mob | NITUIUNITWANTUNY b 117
ITCS 317  2-D Rigging and Motion Animation 1(1-0-2)
VAN | mew | MSARANSEANLATMSYAIAREUL b 17
ITCS 318  2-D Production 1 (1-0-2)
NEAAN  cec  NISNAMIIUY o TR
ITCS 321  Digital Storytelling and Visual Design 3 (3-0-6)
vaen  abe  NaandeduszuURIaLATMIEENKUUAN
ITCS 322 Virtual Reality 3 (3-0-6)
NAAN elolo | AIUAIILELDU
ITCS 324 Special Topics in Interactive Multimedia Technology 3 (3-0-6)
vaen  abe  defimwmanaluladdevansuuuidddnou
ITCS 325  Data Visualization 3 (3-0-6)
VAAN  alod  NITUAAITOLAAILUHUAIN
ITCS 327  Assistive Technology and Accessibility 3 (3-0-6)

NAAN | aloed | NALULAELNBNNSERANSLAYNISIINDED

ITCS 328 Introduction to Animation Technology and Basic 3-D 1(1-0-2)

Assets

12 (%
[

naan ez nAlulagnisiininefeulnikasiuu o JANUFINIY

INVEAYY
ITCS 329  3-D Asset Pipeline 1(1-0-2)
NEAN | alow | NITUIUNISWANTUNY o 117
ITCS 330 | 3-D Lighting and Rendering 1(1-0-2)
NAANW o | NMIVALAILAZNITLANING o 115
ITCS 332 3-D Rigging 1(1-0-2)
NAANW o | NISAANSEAN o 1R
ITCS 333 3-D Animating 1(1-0-2)

NEAAN  enenen | NISYINIAIMARDULMIEILTR

OX



Program Level M Bachelor [J Graduate Diploma
O Master [ Higher Graduate Diploma L] boctor

Faculty of Information and Communication Technology

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Number of credits (Theory — Practice — Self Study)

ITCS 334  3-D Visual Effects 1(1-0-2)
NAAN  oen@ | SNAUATLABNIININ o TR

ITCS 339 = Technology for Game Development 1(1-0-2)
naAn | emed | ALUlagAMTUNITAILLNY

ITCS 344 = Game-Level Development 1(1-0-2)
NAAN | @@ | NITWALITZAULNY

ITCS 345 Game Logic and Game Play Development 1(1-0-2)
NAAN ylcdcd Wiiﬂ?ﬁ?ﬁﬂgmﬂLLa%ﬂ'ﬁﬁ@Nuqﬂ'ﬁLa‘uLﬂN

ITCS 351  Introduction to Computer Vision 3 (3-0-6)
naAn | ade | PeuRAIRITAITULIZ
*|TCS 481 Computer Graphics 3 (3-0-6)
NAAN <o | ABUNIADINTING

* The course that is already offered.
2.3.7 Information Systems Management (IS)
Number of credits (Theory — Practice — Self Study)

ITCS 313 Entrepreneurial Practice 3 (3-0-6)
AN oo AMUTUEUSENOUNMSTUAUR

ITCS 314  Introduction to Experience Design 3 (3-0-6)
NAAN ne& ﬂ'ﬁa@ﬂLLUUU?%ﬁUﬂWﬁﬂj%ULLUBﬁ"I

*ITCS 368 | Information and Business Process Management 3 (3-0-6)
NAAN moc ﬂTﬁ"ﬁhﬂ?iﬂ'ﬁ%U'ﬂUﬂ?ﬁW"lﬂﬁﬁﬁ'ﬂLLaga'ﬁaULVIﬂ

ITCS 380  Information Systems Management 3 (3-0-6)
NAAN o | NIFIANITILUUANTAUNA

ITCS 382  Software Design and Modelling 3 (3-0-6)
NEAN 1] ) ﬂ'ﬁ@@ﬂLL‘U‘ULLaSﬂqia%I'NLLUUzﬁqa@Q‘U@WKﬁLL?%

ITCS 387  Project Management and Practice 3 (3-0-6)
NAAN | ace  N139ANTSHATNNSUHURNITATINTS

ITCS 430  Special Topics in Information Systems 3 (3-0-6)
NAAN  @mo | WITDNLAYNINIZUUATAUINA

ITCS 448 = Data Warehousing and Business Intelligence 3 (3-0-6)
NAPN  C@e | ARIUILALALTINILTIRATN

* The course that is already offered.

o




Program Level M Bachelor I Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

2.3.8 Artificial Intelligence (Al)
Number of credits (Theory — Practice — Self Study)

ITCS 340  Introduction to Machine Learning 3 (3-0-6)
yaan | aco  MalipuivensiosiuLuzh

ITCS 342  Introduction to Artificial Intelligence 3 (3-0-6)
NFAN | ﬂmapﬂszﬁwﬁ%uuusﬁw

ITCS 346 = Time Series Analysis 1(1-0-2)
NEAN | > | NITHATIZVBUNTULIAN

ITCS 347 Recommendation System 1(1-0-2)
NAAN ool STUULUEN

ITCS 348  Introduction to Natural Language Processing 3 (3-0-6)
NAAN | mes | NSUSEIANANTISTHYATULLZ

ITCS 349  Graph Mining 1(1-0-2)
NaAN | e AGITayanIIN

ITCS 350 Advanced Machine Learning Paradigms 1(1-0-2)
yaAn | mdo | nawvauiAiNEEsuiTenaiasiugs

ITCS 351  Introduction to Computer Vision 3 (3-0-6)
naAN | ade | AevRumeITAITuLIL

ITCS 352 Deep Learning 3 (3-0-6)
NAAN | edlo  NISLIEUITIEN

ITCS 355  Machine Learning Operation and Deployment 1 (1-0-2)
naen | me¢  UfURNsvesmaiFuuiveaaieaaznsthlulda

ITCS 357 | Content-Based Search Engines 1(1-0-2)
yaan | am¢o | Waunsudududeyanuudaiom

ITCS 358 | Affective Computing Basic 1(1-0-2)
NAAN & ﬁugmmsﬁm’smﬁda’ﬁud

ITCS 412  Social Network Analysis 1(1-0-2)

NAAN | @ol  NITIATIZIAIDVIUEIAL

ITCS 415 | Deep Learning for Natural Language Processing 1(1-0-2)

NAAN | Cod  NSHIEUTTENAMITUNITUTTNANAN1WIETTUYIA

e



Program Level M Bachelor I Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Number of credits (Theory — Practice — Self Study)

ITCS 416  Advanced Natural Language Processing 1(1-0-2)
Applications

yaaw | <o | MIUszgndldimsussnananwssnAtuas

ITCS 417  Explainable Artificial Intelligence 1(1-0-2)

naan | <on | UnnnuszAunosuisld

ITCS 418  Special Topics in Artificial Intelligence and Data 3 (3-0-6)
Science

naan | cos  vailaunadyguseRviuayineinistoua

ITCS 419  Deep Learning for Computer Vision 1(1-0-2)
NEAN | o | NISEEUSIAINENAMTURDUNIMBTIVIAY
ITCS 450 | Machine Learning with Big Data 1(1-0-2)

NaAN | @&o  N1TSEUSYRNATENUToYaULA ALY

* The course that is already offered.

Note: Students who studied in the previous curriculum (updated 2018) may take
specialization courses and transfer the credit to the courses categorized in their selected track.

However, this must be done under approval of the Program Committee.
2.4 Capstone courses no less than 6 Credits

Students can choose the capstone courses to enhance their skills
and experiences with the approval of their project advisor and the

curriculum committee.

Number of credits (Theory — Practice — Self Study)

ITCS 396  Internship 6 (0-30-0)
NEAN | oo NITHNIU

ITCS 397  Cooperative Education 6 (0-30-0)
NAAW o) @NNAANE

*[TCS = 491  Senior Project | 3 (0-6-3)
NAAN | <o IATIIWITEIZAUUTYYINT o

*[TCS = 492  Senior Project |l 3 (0-6-3)
NAAN | @@l IATNUITNTEAUUTYISS b

* The course that is already offered.

]




Program Level M Bachelor I Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

C. Free Electives no less than 6 Credits
Students can choose free elective courses according to the following
conditions.

1. Choose from free electives courses offered by Faculty of ICT, Mahidol
University.

2. Choose from any undergraduate courses offered by other department or
any graduate courses offered by Mahidol University. These courses must
be taught in English and approved by the Program Committee.

3. Choose from any undergraduate or graduate courses from other
universities that taught in English and have MOU with Mahidol University.

This must be done under approval of the Program Committee.

Number of credits (Theory - Practice — Self Study)

ITCS 247  Front-end Application Development 2 (1-2-3)

naan  bae | MINRWIlUsENSUUTEENAd UM

ITCS 248 | Back-end Application Development 2 (1-2-3)

naan | b | MINAWILUTENIUUTEENAGIUNEY

ITCS 249 | Mobile Application Development 2 (1-2-3)

naan | b | MINawIlUsensuUszenduuiiens

ITCS 250  System Deployment Lab 1(0-2-1)

naan | b&o  URURMIUszuulUldau

ITCS 390 | Competitive Programming 1(0-2-1)

NAAN oo | NSHEUTUSHNTULT ST

*ITCS =~ 391  Computer Network Lab 1 (0-2-1)

naan | axe | UJURNITITUUATEUY

ITCS 394  Computer Network Programming 1(0-2-1)

NAAN | e | NISHUYULUTHNTUTEUULASDUNY

ITCS 395 | Creative Programming 1(0-2-1)

NAAN | e® | NSREUTUSHATULTIAS19ATIA

ITCS 489  Independent Study 2 (1-2-3)

NAAN | @@ | NISANWIDASY

* The course that is already offered.

©m



Program Level M Bachelor [J Graduate Diploma

O Master [ Higher Graduate Diploma

[ Doctor

Faculty of Information and Communication Technology

Program Bachelor of Science Program in Information and Communication Technology (International Program)

2.4 Study Plan
Year Semester 1 Semester 2
1 TLG 111 Technical English | 2 |MLG 121 Reading Skills 2
ITCS 111 Linear Algebra and Calculus for Computing 3 | [TCS 121 Probability and Statistics for Computing 3
TCS 112 Discrete Structures 3 | MCS 122 Numerical Methods 3
TCS 113 Fundamentals of Programming 3 | MCS 123  Object Oriented Programming 3
ITCS 114 Introduction to Computer Ethics 1 | MCS 124 Introduction to Digital Systems 3
+ General Education Courses 8 | MCS 126 Introduction to Entrepreneurship 3
+ General Education Courses a4
Total 20 Total 21
Year Semester 1 Semester 2
2 | MLG 211 Technical English Il 2 | MLG 221 Public Speaking and Presentation 2
ITCS 213 Computer Organization and Architecture 3 | MCS 223  Introduction to Web Development 3
ITCS 214 Data Structures and Algorithm Analysis 3 | MCS 224  Fundamentals of Information Systems 3
ITCS 215 Introduction to Interactive Multimedia 3 and Software Development
Technology ITCS 225 Principles of Operating Systems 3
[TCS 216 Fundamentals of Database Systems 3 | ITCS 226 Introduction to Computer Network 3
TCS 217 Computer Data Communication 3 | ITCS 227 Introduction to Data Science 3
+ General Education Course 2 + General Education Course 2
+ Free Elective course 2 + Free Elective course 2
Total 21 Total 21
Year Semester 1 Semester 2
3 TLG 311 Business Communication 2 |MLG 321 Academic Writing 2
[TCS 311 Computer and Business Ethics 2 + Elective courses (Specialization) 9
MCS 312 Computer and Communication Security 3 + Free Elective course 2
+ Elective courses (Specialization) 6
+ General Education Courses 4
+ Free elective courses 2
Total 19 Total 13
Year Semester 1 Semester 2
4 + Capstone courses 6 + Capstone courses 6
+ Elective course (Specialization) 3
Total 9 Total 6

b




Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

2.5 Curriculum Mapping: Shown in Appendix 4

3. Course Description
A. General Education no less than 30 Credits
1.1 Creativity Literacy no less than 2 Credits

Take course(s) in creativity literacy at least 2 credits from the list

below.

Number of credits (Theory — Practice — Self Study)

ITGE 141 Digital Photography 1(0-2-1)
NAAY  eoce NIOWANAINE
Prerequisite: None
Co-requisite: None

Camera equipment and components; lenses and flash; how camera works; focal length
and aperture; digital camera and human eyes; pixels and resolution; photo editing; tones and
contrast; luminosity and color; image sharpening; digital image interpolation; color
management and printing

gunIaluazdUsEnoUYRINaenegy diuaudiavinay Nsviuvendawiesy AL
YoealliaLastoas NHo8FULUUATTIALALAINYBILLYY JATINTNLALAIILAZIBEAYDINTI 11T

v

WALAIN MSUSUALAZANULANEIS NSYNANINANTA NSULAUATNAINE NSHNLASALAZNITAUN

ITGE 142  Digital Drawing and Painting 1(0-2-1)
AN oo MINAFULAZIUEUIUATYE
Prerequisite: None
Co-requisite: None

Theory and practice of designing and drawing lines; drawing of a variety of shapes such
as geometric shapes and natural shapes; perspective drawing; theory of colors; color cycle;
techniques of painting; practice of basic drawing and painting by hands; the use of graphical
software; production of creative graphics; applications of drawing and painting to several forms

of media such as publishing, video, and animation

&



Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

NP B kALN1AUJURVBINTORNLUULAEIIANINAIBLEY NMTNAFUNTIAG 9 9191 UNSS
WUIVANALAEFUNTISTINYIF NTIANNAGEUNULUIAIUER NOUNT UWarI1935Vedd N5z Uned
Frematiasng 4 maflvinugmaauasnassueAsusfiuguiede meldlusunsudi§agudiunis
poNUUUNIIAING MandnranuniindiBsaiaassd maUszgndnisnaguuazideusuiudenis o o7

4 aa ¢4 a P
Fodaun delnle waznneaeulmn

ITGE 145  E-Sport and Content Streaming 2 (2-0-4)
nan ocd  msuteiuinddnnseiinduaznisereneniom
Prerequisite: None
Co-requisite: None
E-Sport platform; e-sport and gaming video content; key drivers and trends; e-sport
competitions and leagues; e-sport market; streaming tools; streaming techniques
svuumsutetufimdidnnsednd msadraifonveditledmsunsudeuimdidnnseiind
Yadouazuuiliufiddyresnisutdduimaidnnsednd nsudstufudidnnseinduazaluasnis

LUITUARIBLENNTOUNE MA1ANITLVITUARIBLANNTTNE LATe9TaN15aNeNeALTeu) MATIANIS

dneveniem
ITGE 146  Creative Thinking 2 (2-0-4)

AN oo NIAALTNETINETIA
Prerequisite: None
Co-requisite: None
Thinking outside the box; generating new ideas; creative thinking techniques; creative
thinking tools; Idea selection; Idea evaluation
MsAnuBNnIay MsasemuAsivil adansAnogainaassd msliyaiaiosdiedviu

ASANBENASINETIA NISLADNLUIAAIL NSUSLATIULUIAR AL

1.2 Health and Self-development Literacy no less than 2 Credits

Take course(s) in health and self-development literacy at least 2

credits from the list below.

@)~}



Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Number of credits (Theory — Practice — Self Study)
ITGE 102  Digital Mindfulness and Time Management 2 (2-0-4)
VAN ool  @RkATNITINNITHIATULARIYEA
Prerequisite: None
Co-requisite: None
Digital well-being; digital mindfulness; building mindful habits; healthy relationships
with technology; digital distraction; Time management tools and practice; Work prioritization

'
aa o al aa v b4 LY 6 al

= I a o v a ) o =
F’YJ’]@JLUU@%VI@IUE!F’I@"\]W@ a@luEJﬂﬂ‘ina ﬂqiﬁiqﬂuaﬂiﬁﬂﬂm ﬁ?qNﬂNWHﬁW@ﬂULWﬂIUIﬁEJ

o [y

FTUNIUNIIAITA LAsasllonazunufuRlunisdnnisiial nsdndiduaudAyresy

o

ITGE 103  Problem Solving Techniques 2 (2-0-4)
naAn eom  natAn1suATyn
Prerequisite: None
Co-requisite: None
Necessary skills for life-long learning; basic problem solving skills and techniques; problem
identification and inductive reasoning; Plan-Do-Check-Act in problem solving; algorithm design and
verbal reasoning; learning and practicing the effective use of analytical skills; setting up learning
targets; defining the problems; searching for fact and information; distinguishing between data and
fact; knowledge gathering skills; thinking creatively and laterally; problem-based, puzzle-based, and
project-based learning; experiments, evaluations, and presentations
finwrlumsudtgmiisudusioniadouinaondin invsuazmaiiaiugiulumsudtym ms
seyUayiuasnslymanad Ul nseuiun1sieny MsUUR n1sesiaeulagnIsusulye
nsrurumstumsuddam mssenuuutumeuisnauiiymuasnsesuiewmuaiedma maFouuay
mtneuinwenTinseiilaeg1liussdning msivuad manevesnsiseus msivualand ns
AupidaiaTsuastoya Msuenuwerssrintloyauasdalnanss vinwen1sdanguainug msAned
4519a33A kAT Nsseuilagldtdgm Jeads waglassudugiunisious nsneaes n1s

Uszidiuna aynIUILEue
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITGE 301  Communication Strategies in Professional Life 2 (2-0-4)
namm moe  nagnsnsdeansludinileandn
Prerequisite: None
Co-requisite: None
Communication skills in listening, speaking, reading and writing; communication in small
groups, large groups and in the public; rapport building with other people in the society including
subordinates, supervisors, and colleagues; appropriate communication ways including email,
telephone, and social network; building effective network; basic socialization; negotiation and
persuasion; leading the meeting in a professional way; learning negotiation techniques, and
presentation tips
ﬁhw&nﬁsﬁmﬁaﬁaaﬁiﬁﬁﬂﬂ$ﬂqfnimmfvﬁéwuuazﬂwnﬂaufVﬁﬁaaTﬁuﬂduﬁ%wﬂmem@uaz
flanssney maadannudiusnsulBuludiey fegnios shvihou wasifleusaueu nisdoasd
wngauian1Biua il uaziaietnedeey maaiaedotiefiiussavsan Augrurenisdd
dary N1IRTIMarMTALENT Msthnsuseyteg1alionln N1sseudnallAn1siaTen Mt
WMATANITULEUND

1.3 Science and Environmental Literacy no less than 2 Credits

Take course(s) in science and environmental literacy at least 2

credits from the list below.

Number of credits (Theory — Practice — Self Study)

ITGE 159  Software Lab for Basic Scientific Problem Solving 1(0-2-1)
nan odx  UftRmsvendidmiunsuidymiiugiumndineieans
Prerequisite: None
Co-requisite: None

Introduction to problem solving skills using software tools; software tools for
mathematics and numerical computation; software tools for graphics and visualization
presentation; database software tools for handling scientific data; examples of scientific
software applications

wuzihvinwelunsuidaymlngldindesdevonduiang q verduasdmsunismunmadin
ARAANERSLAYATAIWIATIEY gordwisdmsunsinsiaznsiausiiun nee NS
mesnuguteyatitonisinnisdeyameininermanishegnsvesnmsussgndldworldnainesi
Meeans
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITGE 162  Physical Science and Computation 2 (2-0-4)
VAR eblo  INYIAERTNIEAINAUNITAIUIL
Prerequisite: None
Co-requisite: None
Applying computers to help solve computational problems in physical sciences such as
physics, chemistry, biology, geology and environmental science; an analysis and solving
mathematical and scientific problems using computation models; using software developed for
mathematical and scientific computation; creation of virtual world that represents a physical world,
study of human being’s relationship to the digital world;, modeling physical systems using software
and hardware that can sense and respond to the real world environment
mMsUszgndldmenfinmesiduniesiiotaglunsiuasuinemansnienn o1i Hand
Al F33ne1 55037 wagingmandduwinden nisdesisikaruidyninieadamansuay
Anermand msldvendurslunsdnamseadinmansuaginermans nsaislaniadouaseiiiy
Aunulandse nsfnwanuduiusvesywdiulanidia n1sdnaesssuuninenmlagldyeniuas

LALFITALISNANNNSDAUNALALADUAUDIRDANINLINADUITILA

ITGE 163  Research Methodology 2 (2-0-4)
NarN  ooe 28UV
Prerequisite: None
Co-requisite: None

Basic ideas, concepts, and principles of research methodology; problem analysis;
methods of research; preparation of research instruments; research procedure; data analysis
and interpretation of data

ANAATNUSIY LUIAA Laznann159835ztdsuinide n19insentdgn seideuiside ns

<9

[%
v

WSENATRA0ITY TuneunTIdY Mlaszrideyauarnsinudeya

ITGE 164  Computer Application in Biology 2 (2-0-4)
NaAN oo N13UTEYNALTABNIILABSIUNNTIING
Prerequisite: None

Co-requisite: None

&



Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Life science concepts; Computer technology for life science; the basic computer
capabilities for collecting, storing, distributing, and analyzing the life science data; basic
concept of bioinformatics

wnAnnmanstinm walulafreufinpesdmsuingmansianin anuanusaiiugiu
Y9IAOUNAADIIUNITTIVUTIN FANU WaNTY LLafJLﬂi’]zﬁﬁi’f@;ﬂaawmmam%ﬁ?ﬁamw LLmﬁmﬁugm%ﬁ
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ITGE 165  Computer Application in Chemistry 2 (2-0-4)
narn ood  MsUszgnaldmeuiawesiuniundl
Prerequisite: None
Co-requisite: None

Chemistry concepts; computer technology for chemistry; computer applications of
data analysis; computer applications of structural searching, computer applications of
predicting molecular properties
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1.4 Finance and Management Literacy no less than 2 Credits

Take course(s) in finance and management literacy at least 2 credits

from the list below.

Number of credits (Theory — Practice — Self Study)
ITGE 271  Creating Professional Team Working 2 (2-0-4)
vamn oo navhesdufindiewauauiuuiioedn
Prerequisite: None
Co-requisite: None
Teamwork skills; project management tools; team diagnosis tools; team performance
improvement; team life cycle; effective team and commitment; team roles and responsibility;

leadership, effective team communication
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ITGE 272  Professional Productivity Application 1(0-2-1)
namm belo  n3Uszgndldietesdloifiewanauiuiionndn
Prerequisite: None
Co-requisite: None

Productivity applications and tools; online collaborative tools; Task management;
Document organization; Individual professionalism development; Productivity competency
development

msUszendlilaziedesiloiunandn insesilonshauswiuesulat msdanisnu msdn

seifguienans nmsimwianuluiionndn nsimuanuaunsalunIsuanvetusasyunng

ITGE 274  Basic Accounting 2 (2-0-4)
namn oo mMsayituiugu
Prerequisite: None
Co-requisite: None

Accounting theories; principles and practices for obtaining earnings statement,
statement of financial and statement of cash flows; measurement, evaluation and reporting
of assets and their effect on earnings determination; measurement, evaluation, and reporting
of liabilities; stockholders’ equity and their effect on earnings determination; leases, pensions
and other employee retirement benefits, deferred income taxes and earnings per share;
international differences in accounting
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ITGE 275  Economics 2 (2-0-4)
VAN ool  LASUFANENS
Prerequisite: None
Co-requisite: None
Concept and assumptions of economics; consumers and demands; producers and
supplies, producing factors, costs, losing opportunity; analysis of demands and supplies; ways
to cut costs and increase maximum profit; concept of marketing; business competition and
market structure; pricing strategy; floating prices; oil price; monopoly; business transaction for
marketing; business cycle; fiscal policy; income tax; value added tax; local tax; monetary
policy; interest rates; inflation and deflation; pricing index; capital market; saving options,
dividend, profit speculation, gross domestic product, economic growth, income distribution;
financial and banking system; trade and investment between countries; exchange rates; effects
of currency appreciation and depreciation; local economics; household account; saving plan;
personal account and spending plan; analysis of daily situation and decision
LNARLAZANLRFIUNIRATYTAERT JUSlnAwazeUash gudnuazguniu Jadunisndn
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ITGE 276  Management 2 (2-0-4)
NaAN e  N1TINNIT
Prerequisite: None
Co-requisite: None

Basic management principles and skills; Resource and time management; teams and
groups; quality in the team; delegation; managing people; oral communication and

presentation skills; project planning
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ITGE 277  Digital Marketing 2 (2-0-4)
NAFN  oeed  N1TNANNAINE
Prerequisite: None
Co-requisite: None

Product management; product definition and differences; product brand; up-market and
down-market; mass and niche market; product life cycle; price management; price strategies;
determinants of price; communication management; advertising; promotional tools; sponsorships
TV advertising; product placement; street-level promotion celebrity endorsement; communication
tools; sales promotion; public relation; product distribution; wholesaler; retailer; electronic
commerce; ethics in marketing and advertising; applications of [T for marketing
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1.5 Inter Cultural and Global Awareness Literacy no less than 2 Credits

Take course(s) in inter cultural and global awareness literacy at least

2 credits from the list below.

Number of credits (Theory — Practice — Self Study)
ITGE 161  Inter-cultural Awareness 2 (2-0-4)
AN ove  NIATENLINITENINTRIUSTIY
Prerequisite: None

Co-requisite: None
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Understanding cultures of self and others; the similarities and differences between cultures,
values, beliefs, or behaviour; Interaction between people from the different backeround
AU LU T AIUETTUT VB INULD LA TAILGTINDY AWML BULALAULANAISSEI TMUE T
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ITLG 113 English for Content Creation 2 (1-2-3)
NANY oom mmé’aﬂqwﬁm%’umia%ﬂqLﬁam
Prerequisite: None
Co-requisite: None

The principles and practices of creating English media content; a variety of content
styles for websites and other multimedia uses; English language for search engine optimization
(SEQ);, Writing coherent English language subtitles for video content, blogs, vlogs, and
journalistic articles
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ITLG 114  English for IELTS Test Intermediate 2 (1-2-3)
NaNY eoc  NWIBINEEMTUNITAsUlaleaEAUNa
Prerequisite: None
Co-requisite: None

Introduction to the IELTS test; the structure of the test elements, which include reading,
writing, speaking, and listening; Practicing to perform well in the test, necessary vocabulary, grammar,
sentence structures, listening skills, reading skills, speaking skills; Understanding essay structure to
enhance fundamental understanding of the English language in use
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ITLG 115  English for TOEFL Test Intermediate 2 (1-2-3)
ANy eod  NWIBINgEEmTUNITAsUlNasEAUNANS
Prerequisite: None
Co-requisite: None

Introduction to the TOEFL test; the structure of the test elements, which include reading,
writing, speaking, and listening; practicing to perform well in the test, necessary vocabulary, grammar,
sentence structures, listening skills, reading skills, speaking skills; essay structure to enhance
fundamental understanding of the English language in use
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ITLG 116  English for TOEIC Intermediate 2 (1-2-3)
NANY eob  NMWIBINEEmTUNITasUlndaATEAUNAIS
Prerequisite: None
Co-requisite: None

Introduction to the TOEIC test; the structure of the 4 parts of TOEIC listening test and the 3
parts of the TOEIC reading test; necessary vocabulary, srammar, sentence structure, listening skills,
reading skills, and paragraph structure; practicing enhancing fundamental understanding of the
English language in use
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ITLG 123 English Preparation for IT Studies 2 (1-2-3)
NANY oba  NITHREUNBITINGEEMTUNISSEUMUmNALULEE
Prerequisite: None
Co-requisite: None

Vocabulary used on [T-related applications; English language concepts used in [T-related
activities; development and practice of vocabulary related to network design, cybersecurity, social
media, healthcare, multimedia, e-commerce, and other related topics; English presentation skill for

[T-related areas
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ITLG 124  English for IELTS Test Advanced 2 (1-2-3)
ANy obe  Awdingudmiunisaeuloleaseuge
Prerequisite: None
Co-requisite: None

The advanced skills and practices required for the IELTS test; the structure of the test
elements, which include reading, writing, speaking, and listening; practicing to perform well in
the test, necessary advanced vocabulary, srammmar, sentence structures, listening skills, reading
skills, speaking skills; Essay structure to enhance fundamental understanding of the English
language in use
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ITLG 125  English for TOEFL Test Advanced 2 (1-2-3)
NENY obd  Mwdingudmiunisaeulnilaseaugs
Prerequisite: None
Co-requisite: None

The advanced skills and practices required for the TOEFL test; the structure of the test
elements, which include reading, writing, speaking, and listening; Practicing to perform well in
the test, necessary advanced vocabulary, gsrammar, sentence structures, listening skills, reading
skills, speaking skills; Essay structure to enhance fundamental understanding of the English
language in use
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ITLG 126  English for TOEIC Advanced 2 (1-2-3)
NaNY oo  Mwsingudmiunisaeulndaseaugs
Prerequisite: None
Co-requisite: None
The advanced skills and practices required for the TOEIC test; the structure of the 4
parts of TOEIC listening test and the 3 parts of TOEIC reading test; advanced vocabulary,
grammar, sentence structure, listening skills, reading skills, and paragraph structure; practicing
to enhance a higher level of understanding of the English language in use
finwrtugewagnmsufuRisndudniunisasulnda lassadevesdoaeuindansils « diu
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1.6 Civic Literacy no less than 2 Credits
Take course(s) in civic literacy at least 2 credits from the list below.

Number of credits (Theory — Practice — Self Study)

ITGE 182  Cybersecurity Awareness 2 (2-0-4)
nam ecle  mamszviininnuiuassleues
Prerequisite: None
Co-requisite: None
Cybersecurity attacks and risks; identity credentials management and security; e-mail
threats and web impersonation; web hacking; fraud and cybercrime
mslavdnazanudssiuanutasadomaleiues n13danTshazAUUaeniuvetaya
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ITGE 183  Social Issues and Professional Practices 2 (2-0-4)
VAN oce  UssiunisdenuiasnisufuiRuuuiieoondn
Prerequisite: None

Co-requisite: None
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Information ethics and ethical theories; the right to privacy issues; freedom of expression;
intellectual property; social issues and issues facing [T practitioners
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1.7 Required Language Courses no less than 12 Credits

Take course(s) in required language courses at least 12 credits from

the list below.

Number of credits (Theory — Practice — Self Study)

ITLG 111  Technical English | 2 (1-2-3)
NaNY eoe  NWIBNUTLNALA o
Prerequisite: None
Co-requisite: None

The principles and practices of using English language skills; reviewing, further developing,
and putting into practice the five English language skills (reading, writing, speaking, listening, and
critical thinking) necessary for university level; Intermediate level of grammar and vocabulary
development including essential information technology related terms
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ITLG 112  Listening and Speaking | 2 (1-2-3)
NANY eeb  NTHATNITYA o
Prerequisite: None
Co-requisite: None
The principles and practices of using English in everyday situations including basic listening
skills and pronunciation; the development of verbal skills with regards to given social functions
wannswaziUURlunsldnessnguluainuseaniu afieinuemstiuasmseenidesiu
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LG 121 Reading Skills 2 (1-2-3)
NaNY obe  TINYENITOIU
Prerequisite: ITLG 111 Technical English | or exemption test
Co-requisite: None

An introduction to the principles and practices of Reading skills; the development and
practice of computer and ICT related vocabulary; semi-technical vocabulary; basic concepts in
reading comprehension; effective reading strategies; understanding of sentence structures;
establishing word meaning from context for getting main ideas and details; techniques required for
the reading of various materials such as textbooks, novels, newspaper, business reports and research
articles

aufidesiuisafundnnisuagnisiininuennseny matauasfinduid@niiety
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ITLG 122  Listening and Speaking Il 2 (1-2-3)
NANY ekl  N15HaAYNITNA b
Prerequisite: ITLG 112 Listening and Speaking |
Co-requisite: None
The principles and practices of using English in everyday situations at a more advanced
and formal level; the practice of pronunciation and listening through longer and more complex
dialogues and passages; Developing cultural awareness to increase communicative ability
ndnnsuwazuaUiRlunslinmdanguluiinyss fulussdudugauandunienis msin
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WiBNALEINSA LN AT

ITLG 211  Technical English I 2 (1-2-3)
NANY boe  NWIDINGUTINALA b
Prerequisite: ITLG 111 Technical English | or exemption test

Co-requisite: None
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The principles and practices of using English language skills for university level course work;
the development of analytical and expressive skills in reading and writing, writing short articles and
technical reports; Intermediate grammar and vocabulary related to computers and information
technology
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ITLG 213  Elementary German | 2 (1-2-3)
NNy bem ﬂ?ﬂﬁLU@iﬁULﬁ,@Qﬁu ®
Prerequisite: None
Co-requisite: None

An introduction to the basic practice of the German language; the practice of the five
German language skills (reading, writing, speaking, listening, and critical thinking); the
development of basic communication skills in listening and speaking, basic grammar and
reading comprehension skills; basic conversations for everyday life; vocabulary related to
computer and information technology

mmé’lﬁaﬂéfuﬁmﬁ’umiﬂﬂmmwaiﬂmﬁaaﬁu nsHnRuinveawIeesiy 5 vinye (N3
97U NISWLU NITHA NI kaEN1TANTINING) ﬂ1iﬁwmﬁﬂwmiﬁamiéﬂy’uﬁugmﬁmmiﬁﬂLLaz

n13ne Leansalitugiuwagyinven1seudvlaniny unaunuivugiuludinusedriu Adwin
NevasiumsNImasazmalulagansaune

ITLG 214  Elementary Japanese | 2 (1-2-3)
nany wed nudludoriu o
Prerequisite: None
Co-requisite: None

An introduction to the basic practice of the Japanese language; the practice of the five
Japanese language skills (reading, writing, speaking, listening, and critical thinking); reading and writing
Hiragana and Katakana characters; the development of elementary Japanese grammatical structures;
Japanese vocabulary and syntactic structures used in daily life; Japanese vocabulary and basic

conversations related to computer and information technology
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ITLG 215  Elementary Chinese | 2 (1-2-3)
nany bod Mty o
Prerequisite: None
Co-requisite: None
An introduction to the basic use practice of the Mandarin Chinese language; Mandarin
Chinese phonology including vowels, consonants, and tones; development and practice of
Pinyin phonetic alphabets; the study of at least 300 Chinese characters; basic Chinese writing
principles; simple sentence structures and patterns, and the practice of listening, speaking,
reading, and writing based on basic vocabulary used in the simple context of daily life.
unilunsfinldnimFunanstuiiugiu ssuuidessniwidunans Iiun ase wiyvue uas
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ITLG 221  Public Speaking and Presentation 2 (1-2-3)
NENY b m‘iwuﬂﬁluﬁmmimmazmiﬁﬁLﬁua
Prerequisite: None
Co-requisite: None
An introduction to the principles and practices of speaking and presenting in public; the
development and practice of basic English pronunciation; principles of effective speaking techniques
such as relaxation, breath control, articulation, resonance and projection, and presentation skills
including preparation, creating audio and visual aids, overcoming stress, gestures, handling questions
and answers; Team presentation techniques.
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ITLG 222  Technical English llI 2 (1-2-3)
NANY bbbl  NWIDINGUTINALA m
Prerequisite: ITLG 211 Technical English Il or exemption test
Co-requisite: None

The principles and practices of using English language skills for university level course
work; the development of analytical and expressive skills in reading and writing, writing short
articles and technical reports; Advanced grammar; advanced vocabulary related to computers
and information technology
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ITLG 223  Elementary German |I 2 (1-2-3)
nanY bom  MwngesTubei b
Prerequisite: ITLG 213 Elementary German |
Co-requisite: None

The principles and practices of basic usage of the German language in everyday situations;
the practice of the five German language skills (reading, writing, speaking, listening, and critical
thinking) with a focus on basic reading and writing skills; writing short articles and technical reports;
the development of intermediate grammar; vocabulary and basic conversations related to computer
and information technology
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ITLG 224  Elementary Japanese |l 2 (1-2-3)
nany boe  Awgluilesiu o
Prerequisite: ITLG 214 Elementary Japanese |

Co-requisite: None
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The principles and practices of basic usage of the Japanese language in everyday situations;
the practice of the five Japanese language skills (reading, writing, speaking, listening, and critical
thinking); The development and practice of a wider range of Japanese characters; complex Japanese
structures and grammar, quantifiers of nouns, adverbs, conjunctions, conjugation of verbs, simple
sentences; Japanese vocabulary and basic conversations related to computer and information
technology
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ITLG 225  Elementary Chinese |l 2 (1-2-3)
nanY bod  AuIULeW b
Prerequisite: ITLG 215 Elementary Chinese |
Co-requisite: None
The principles and practices of basic usage of the Mandarin Chinese language in
everyday situations; the practice of the five Mandarin Chinese language skills (reading, writing,
speaking, listening, and critical thinking); the development and practice of the study of at least
350 more Chinese characters; basic vocabulary and simple sentence structures in Chinese;
compound sentences; listening, reading, and writing skills related to topics connected with
computer and information technology
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ITLG 311 Business Communication 2 (1-2-3)
NANY ;oo mi?iamﬁmqqiﬁﬁ]
Prerequisite: ITLG 121 Reading Skills, ITLG 211 Technical English II

Co-requisite: None



Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

The principles and strategies for communicating in English in a variety of business
contexts related to ICT; the development and practice of writing basic website content,
personal biographies; technical ICT reports, Survey questions; Business processes; searching for
Search Engine Optimization (SEO) terms; presenting for businesses and the development of IT
and business-related vocabulary; different writing structures, styles and forms for different
objectives
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ITLG 312  Advanced Reading 2 (1-2-3)

Vany mel  N138TUTUGS
Prerequisite: ITLG 121 Reading Skills or exemption test
Co-requisite: None
The principles and strategies for writing in an academic manner; writing reports, essays,
professional articles, technical papers, abstracts, and research papers with attention to
appropriateness of vocabulary, idioms, style, register and genre
NENMIUAZNAIBIUNTRBUTNITING MITHUTIENU (5E9AN UNAIBATITN UNALABINTT
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TLG 313  Advanced Public Speaking and Presentations 2 (1-2-3)
NANY  mem mmmiuﬁmawmml,azmiﬁﬂLauaszﬁugfl
Prerequisite: ITLG 221 Public Speaking and Presentation

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

The advanced principles and practices of effectively speaking and presenting in public on
higher level topics; the development and practice of delivering higher level presentations, such as
debates, promotions, lectures, and project defenses
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MLG 321  Academic Writing 2 (1-2-3)
NANY oo MITSUTINING
Prerequisite: ITLG 121 Reading Skills, ITLG 211 Technical English I
Co-requisite: None
The principles and strategies for writing in an academic manner; writing reports, essays,
professional articles, technical papers, abstracts, and research papers with attention to
appropriateness of vocabulary, idioms, style, register and genre
NENMIUAZNAIBIUNTTEUTNIVING MITLUIIENU FE9AIN UNAIBATITNW UNANLABINTT
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ITLG 322  Special Topics in Reading and Writing 2 (1-2-3)
NANY ablo  MVBNLABNINITEIU LaZNISWIUNILIBINGY
Prerequisite: ITLG 312 Advanced Reading
Co-requisite: None

The advanced principles and practices of reading and writing based on special topics;
the interpretation, analysis and criticism of ideas encountered in either academic readings
across the curriculum; Internet media sources; test preparation materials or literary works such
as novels
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITLG 412  Advanced Technical Writing 2 (1-2-3)
ANy <ol NMIBWTANATATEAUES
Prerequisite: ITLG 321 Academic Writing
Co-requisite: None
The advanced principles and practices of writing technical reports for IT purposes; the
writing of advanced technical reports; Instructions on setting up technical equipment or using
software or systems; FAQs; diagrams; model descriptions; use-cases
ndnnisuazuuuiidugavesnadeussnunanaiaiie tagusrasddiumnalulad
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B. Core Courses no less than 84 Credits
2.1 Core Courses 12 Credits

Number of credits (Theory - Practice — Self Study)

ITCS 111  Linear Algebra and Calculus for Computing 3 (3-0-6)
AN ooe  NYAMMTAHULATLARATHAMSUNITATWIN
Prerequisite: None
Co-requisite: None

Limits; continuity; differentiation; derivatives of functions; techniques of integration; improper
integrals; vector addition; vector multiplication; scalar product; cross product; vector valued
functions; parametric equations; matrices; determinants; systems of linear equations; Euclidean
space; eigenvalues and eigenvectors; applying mathematics to solve computing problems

ailm pnudeLiles ayWus sywusesvesileity adiamuinus Uiiushinsauuy nsuan

LAWBT NIAMLIAWMBSIIVUIA KAAMIANDIITIVUIA KaAMLIAWMBTITITIANI HanduiBer1ves

A a a

NAMET ANNTTLTFIRUT WvESnG Aesiuuud sruvann1sdadu Nundgada Aleiukag
naweslaiu nMsUszendldadamansdmsunsuilymmenisaiuin

TCS 112 Discrete Structures 3 (3-0-6)
NEAAN ool LASIES9lURADLD
Prerequisite: None

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Sets; functions; relations; basic logic and Boolean algebra; proof techniques such as
direct proofs, proof by counter example, proof by contradiction; mathematical induction; well
orderings; basic counting such as Pigeonhole Principle; permutations and combinations;

recurrence relations; graphs and trees; finite state machines and regular expressions
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ITCS 121  Probability and Statistics for Computing 3 (3-0-6)
naan obe  ANUIITlulazadAdmSUNIAUIN
Prerequisite: None
Co-requisite: None
Probability and properties; conditional probability; independence of events; Baye’s
rule; random variables; discrete and continuous probability functions; expected values and
variances; probability functions; sampling distributions; estimation and hypothesis testing;
contingency tables; simple linear regression and correlation; applying statistical techniques for
solving computing problems using statistical packages
authazdunarauaniivesnnuinasdy anuingdunuuiiteuly arudaszves
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ITCS 122 Numerical Methods 3 (3-0-6)
NAAN  eblo  TZLUBUIBTIAILAY
Prerequisite: None
Co-requisite: None

Introduction to numerical methods; mathematical background; solving nonlinear
equations; solving a system of linear equations; curve fitting and interpolation; numerical
differentiation; numerical integration; ordinary differential equations; initial-value problems;

boundary-value problems; mathematical software used for numerical computation
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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2.2 Required Courses 48 Credits
2.2.1 Organization and Information System Courses 9 Credits

Number of credits (Theory — Practice — Self Study)

ITCS 114  Introduction to Computer Ethics 1(1-0-2)
VAN coc  T3USTIUMSABNRARDI UL
Prerequisite: None
Co-requisite: None

Applying legal concepts relevant to information and communication technology;
Promoting decision-making which minimizes personal and organizational legal risk; Ethical
considerations and discussion concerning the purpose and extent of regulatory frameworks for
existing and emerging information technologies
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ITCS 126  Introduction to Entrepreneurship 3 (3-0-6)
NFAN  elod ﬂ’J’]ZJLﬂuéﬂ’i%ﬂ@Uﬂ’li%uLLuzﬁ’]
Prerequisite: None
Co-requisite: None

The concepts of entrepreneur and entrepreneurship; Innovation concept; design
thinking concept; opportunity canvas; start-up fundraising model; current technology and
trends; case studies of entrepreneurship; entrepreneurial mindset exercises
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 216  Fundamentals of Database Systems 3 (3-0-6)

[V Y]
o A

NAAN bod  TTUUFIUTYATUNUTIU
Prerequisite: None
Co-requisite: None

File systems and information systems; database applications development life cycle and
information systems life cycle; database users; business rules and constraints; overview of data
models, e.g., conceptual/logical/physical models, record-based/object-based models, document-
oriented models; relational data model; entity-relationship model; Relational data model; Relational
database schemas and views; Introduction to relational database normalization (INF - 3NF); overview
of relational database languages, e.g., relational algebra, relational calculus, structured query
language, data definition and data manipulation languages, data and transaction control languages;
Structured query language (SQL); introduction to transaction management (concurrency control and
database recovery); Introduction to entity-relationship and non-relational models; introduction to
access control and database security
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ITCS 311  Computer and Business Ethics 2 (2-0-4)
NEAN Mmoo  AIYTITUNNABUNUABIUALTINT
Prerequisite: None

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Roles and impact of the computer usage in the society, school, and workplace;
computer abuse; computer crime; privacy and anonymity; intellectual property and legal
issues; professional social responsibility and globalization; computer ethics fallacies; computer
game fallacy; law abiding; public comment and privacy rights; software piracy and plagiarism;
Hacker’s fallacy and ethics; free and open information fallacy; hacking and hacktivism; ethics
codes of conduct and resources; the internet architecture board; Computer Ethics Institute
(CEI); organizational ethics plan of action; social implications of computers
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2.2.2 Technology Application Courses 6 Credits

Number of credits (Theory — Practice — Self Study)

ITCS 215  Introduction to Interactive Multimedia Technology 3 (3-0-6)
yaen o ialulafdevasuuuidsjiuiusiunusi
Prerequisite: None
Co-requisite: None

Introduction to the essential topics in multimedia application development includes
concepts in hypermedia; basic process and techniques in multimedia application development such
as effective combination of audio, video, animation, and graphics; multimedia application concepts;
data manipulation; file formats; media storage; memory management and configurations
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

[TCS 227  Introduction to Data Science 3 (3-0-6)
VIdAN  olow ’QJVIEJWﬂ’]iGﬁa%a%’jULLUBﬂ’]
Prerequisite: None
Co-requisite: None

The use of tools for acquiring, cleaning, analyzing, exploring, and visualizing data; making
data-driven inferences and decisions; effectively commmunicating results; web scraping and data
acquisition; linear regression; classification and clustering methods
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2.2.3 Software Development Courses 12 Credits

Number of credits (Theory — Practice — Self Study)

ITCS 113  Fundamentals of Programming 3 (2-2-5)
naen eem  Madeulusunsuduiiugn
Prerequisite: None
Co-requisite: None

Structured  programming,  problem-solving  techniques, development and
implementation of basic algorithms in a procedure-oriented language; a systematic approach
to the design and construction of computer programs; fundamentals of high-level, block-
structured languages including arrays, procedures, parameters, recursion; basic data structures;
Hands-on practice related to fundamentals of programming

nadeulusunsuuuulassadne madansudiym mstamiuaznisadsdunouisiugu
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ITCS 123  Object Oriented Programming 3 (2-2-5)
naAn obm  N1TWEULUIUNTLTIIRG
Prerequisite: ITCS 113 Fundamentals of Programming

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Concepts of object-oriented programming; encapsulation and information hiding;
classes and subclasses; inheritance and overriding; polymorphism; class hierarchies; internal
representations of objects and method tables; Hands-on practice related to object oriented
programming
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ITCS 223 Introduction to Web Development 3 (2-2-5)
NAAN o AISWANIIUT LIz
Prerequisite: ITCS 123 Object Oriented Programming and ITCS 216 Fundamentals of Database
Systems
Co-requisite: None

Fundamental mechanism and components of the internet and web; formats and
structures of the languages used to develop webs; web page creation; the techniques of writing
script programs working at client and server sides; web development tools; program for
simulating a web server; system development for accessing the database; applications of
object-oriented programs to web development; Hands-on practice related to web
development
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ITCS 224  Fundamentals of Information Systems and Software Development 3 (3-0-6)
NAAN b NUFIUNISTHAILIONAWISHAY STUUENTAULNA
Prerequisite: None

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Introduction to information system (IS); characteristics and value of quality information; roles
in IS professional; BPMN; software foundation; software development life cycle; requirement
management; dataflow diagram; use case diagram; design architecture and methodology;
fundamentals of software testing
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2.2.4 Fundamental and Infrastructure Courses 15 Credits

Number of credits (Theory — Practice — Self Study)

ITCS 124  Introduction to Digital Systems 3 (3-0-6)
nAAN oloe  srUURITLTBY
Prerequisite: None
Co-requisite: None

Introduction to logic design; concepts in digital systems; binary systems; Boolean algebra and
logic gates; Karnaugh maps and its simplification; combinational circuit; sequential circuit; digital
hardware realization; microprocessor structure and programming
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ITCS 214  Data Structures and Algorithm Analysis 3 (3-0-6)
NAAN  boc Iﬂiﬂﬁ%’ﬁﬂﬁﬁazﬂaLLazmﬁmeﬁ%’jumuﬁ'%
Prerequisite: ITCS 123 Object Oriented Programming
Co-requisite: None

Basic data structures such as stacks, queues, lists, arrays, strings, trees, sets and graphs; design
and evaluation of algorithms for manipulating data structures such as searching, sorting and hashing;
brute-force algorithms; gereedy algorithms; divide-and-conquer; backtracking; heuristics; pattemn

matching and string matching algorithms



Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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ITCS 217  Computer Data Communication 3 (3-0-6)
naen bew  NNsARENIToyaMIRBNTIIMES
Prerequisite: None
Co-requisite: None

Basic concepts of data communication; OSI model; signal characteristics; encoding and
modulating; the transmission of the digital data; the communication interface device; communication
media; data multiplexing; error detection and correction; data link control; switching; point-to-point
protocol (PPP); SONET/SDH; networking and internetworking devices
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ITCS 226  Introduction to Computer Network 3 (3-0-6)
yaAn boo  iniernedeasioyanouiameitusugh
Prerequisite: ITCS 217 Computer Data Communication
Co-requisite: None
Types and standards of computer networks and Internets; mechanisms of each layer of the
Internet including routing and addressing on the Internet, TCP and UDP protocols, application layer
protocols, Software Defined Network (SDN), and Quality of Service (QoS)
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 312  Computer and Communication Security 3 (3-0-6)
NAAN el mmﬁuﬂwamamﬁ’;L@@%LLazmi?ﬁams
Prerequisite: ITCS 225 Principles of Operating Systems and ITCS 226 Introduction to Computer
Network
Co-requisite: None

Introduction to the security systems, encryption, cryptanalysis, data encryption standard;
cryptographic techniques and protocols in communication; applications of cryptography regarding
management; the public key systems, digital signatures, file security systems; penetration of the
database systems
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2.2.5 System Architecture Courses 6 Credits

Number of credits (Theory — Practice — Self Study)

ITCS 213 Computer Organization and Architecture 3 (3-0-6)
NEAN bem  lANETNLAzAOURINTINABUANILADS
Prerequisite: ITCS 124 Introduction to Digital Systems
Co-requisite: None

Organization and architecture of the computer systems; basic components of computers;
data representation; Assembly Language; the memory system organization and architecture; the
memory hierarchy and interleaving; cache memory; virtual memory; the input and output systems;
the storage systems; CPU design; additional computing units; the implementation of data paths and
control unit; multiprocessor architecture
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 225  Principles of Operating Systems 3 (3-0-6)
NAAN bl  NANNTVRITTUUUNURNS
Prerequisite: ITCS 213 Computer Organization and Architecture and ITCS 214 Data Structures
and Algorithm Analysis
Co-requisite: None

Basic principles of operating systems; computer resource management; process
management and scheduling; multitasking and multiprocessing systems; synchronization; deadlocks;
mutual exclusion; memory management: segmentation and paging; virtual memory; protection;
sharing; access control; file and I/O systems

nEnnIsuguesszUUiTRnNs nstanismineinsiuszuuaenfiunes msdanismiae
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2.3 Elective courses (Specialization)  no less than 18 Credits

Program offers 8 specializations: Computer Science (CS), Database
Systems (DB), Network and Security (NS), Software Engineering (SE),
Health Information Technology (HT), Interactive Multimedia Technology
(MT), Information Systems Management (IS), and Artificial Intelligence (Al).

Students have to take at least 6 courses (18 credits) from courses in all
specializations in the following list. They have to take at least 5 courses (15

credits) from one specialization to get a minor.
2.3.1 Computer Science (CS)

Number of credits (Theory — Practice — Self Study)
ITCS 331  Organization of Programming Languages 3 (3-0-6)
NAAN e LATIATNVDINIIABUTILADT
Prerequisite: ITCS 214 Data Structures and Algorithm Analysis

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Fundamental principles and techniques in the design and implementation of modern
programming languages; languages definition structure; programming language processing; data
types and structures; control structures and data flow; storage management; syntax and
translation; programming language paradigms including procedural, functional, object-oriented
and logic languages; language concepts including values, bindings, types, and modules
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ITCS 338  Foundations in Computer Science 3 (3-0-6)
NAAN oo ﬁugmmﬁmmmiﬂamﬁama%
Prerequisite: ITCS 111 Linear Algebra and Calculus for Computing, ITCS 112 Discrete Structures,
ITCS 121 Probability and Statistics for Computing, ITCS 214 Data Structures and Algorithm
Analysis
Co-requisite: None

Number systems; data storage; operations on data; computer organization; operating
system; algorithms
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ITCS 426  Algorithms Design and Analysis 3 (3-0-6)
NAAN b NSBENKULATIIAT I TURENTS
Prerequisite: ITCS 112 Discrete Structures, ITCS 214 Data Structures and Algorithm Analysis
Co-requisite: None

Advanced data structures; combinatorics and countable discrete structures; string
matching algorithms; backtracking; spanning tree algorithm; graph traversal; graph algorithms;
greedy algorithm; dynamic programming; computational geometry; P; NP; NP-complete; NP-

hard; approximation algorithms; tractability
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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ITCS 427  Theory of Computation 3 (3-0-6)
NaAn 427  NHUHUBINITAIUIN
Prerequisite: ITCS 338 Foundations in Computer Science
Co-requisite: None
Computability and computational complexity theory; regular and context-free
languages; decidable and undecidable problems; reducibility; recursive function theory; time
and space measures on computation; completeness; hierarchy theorems, inherently complex
problems; probabilistic computation; interactive proof systems; finite automata; pumping
lemma; turing machine; pushdown automata
AINAINITUNITATUINLAE NGB AINTUGBUNIINITAIUIN Nwundnazliliuiun
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ITCS 436  Introduction to Parallel and High Performance Computing 3 (3-0-6)
AN <ad ﬂ’]iﬂi%ll’saNaL‘?N‘EJ“IN‘L!LLﬁ%UizaV}%ﬂ’]WQﬂ%‘ULLuzﬁﬁ
Prerequisite: None
Co-requisite: None

The components of a high-performance distributed computing system; types of parallel
programming models and the situations in which they might be used high-throughput computing;
shared memory parallelism; distributed memory parallelism; navigating a typical Linux-based HPC
environment; assessing and analyzing application scalability including weak and strong scaling;

quantifying the processing, data, and cost requirements for a computational project or workflow
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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ITCS 440  Principles of Compiler Design 3 (3-0-6)
NAAN @co  NanNTORNLUUMILUALUILATY
Prerequisite: ITCS 214 Data Structures and Algorithm Analysis
Co-requisite: None

Fundamental concepts and history of programming languages; terminology: programming
language processors and program translators; compiler and interpreter; syntactic analysis: scanning
and parsing; contextual analysis: identification and type checking, run-time organization; code
generation; interpreter and interpretation
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ITCS 475  Mathematical Programming 3 (3-0-6)
naan <o Nslusunsudyrveedineans
Prerequisite: ITCS 214 Data Structures and Algorithm Analysis
Co-requisite: None

Linear programming; integer linear programming; zero-one integer programming; branch
and bound algorithms; dynamic programming; transportation problem; traveling salesman
problem; optimization on networks such as shortest path problem and minimum spanning
tree problem; network scheduling problems
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 498  Special Topics in Computer Science 3 (3-0-6)
NAAN @oe  VINLAYNIINGINITADUNILADS
Prerequisite: ITCS 338 Foundations in Computer Science
Co-requisite: None
Special topics in computer science such as novel algorithms, security and privacy in
new applications, high-performance computing, novel computing model and new technology
in computer science; bioinformatics; computational biology; other related topics that can be
varied depending on the interests of faculties and students
FtefmemeiuAnensreuiames 019 Tunewisnsuwuulnl musuraazaudy
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2.3.2 Database Systems (DB)

Number of credits (Theory — Practice — Self Study)

ITCS 441  Information Retrieval and Text Mining 3 (3-0-6)
naAN <o NMIAUAUTBYaLAZNITIIMEBITERAIY
Prerequisite: ITCS 216 Fundamentals of Database Systems
Co-requisite: None

Overview of information retrieval and text mining; boolean modeling and retrieval; inverted
indices; indices construction approaches; tolerant retrieval;, term weighting, scoring and ranking;
vector space modeling and retrieval; evaluation metrics; query expansion and relevant feedbacks;
probability-based modeling and retrieval; introduction to text classification techniques; introduction
to text clustering techniques and evaluations; latent semantic analysis; web search basic; link analysis
and PageRank
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

TCS 442  Relational Database Design 3 (3-0-6)
VAR <o NIDONWUUTIUTDLATFUNUG
Prerequisite: [TCS 216 Fundamentals of Database Systems
Co-requisite: None
Database applications development life cycle and database users; database design theory;,
overview of database design phases; conceptual database design phase; logical database design
phase; physical database design phase; entity relationship diagram; extended EER; ERD mapping to
relational schema; normalization; database file organization and access methods; database file
indexing techniques; relational algebra and relational calculus; advanced query processing and
optimization techniques; advanced database tuning and physical database design issues; transaction
processing and scheduling; concurrency control protocols; database recovery protocols
sinmsiaw e Undleduguteyauaslignudeya ngufmssenwuugiuteya n1nsi
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TCS 444  Data Mining 3 (3-0-6)
naAn <o wilasleya
Prerequisite: [TCS 216 Fundamentals of Database Systems
Co-requisite: None

Overview of data mining progression of data; CRISP-DM framework; data preparation;
exploratory data analysis; introduction to data mining techniques; association rule mining;
classification; evaluation techniques; clustering - partitioning, hierarchical; explainability; data mining
processes; data mining tools and applications; data mining development; DM practical design and

case studies related to data mining
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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ITCS 448  Data Warehousing and Business Intelligence 3 (3-0-6)
NEAN C&R  AGITBYALAYTINALTIRATA
Prerequisite: ITCS 216 Fundamentals of Database Systems
Co-requisite: None

Overview of data warehousing, data warehouse system and architecture; project
management; meta-data management; data marts; dimensional modelling; data warehouse design;
data preparation; overview of business intelligence; olap; data visualization; dashboards; scorecards;
metrics
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ITCS 449  Introduction to Big Data Management 3 (2-2-5)
yaan eex  nadanistoyaruelmntuus
Prerequisite: ITCS 216 Fundamentals of Database Systems, ITCS 448 Data Warehousing and
Business Intellisence
Co-requisite: None
Characteristics and challenges of big data; big data ecosystem; overview of big data
modelling; designing big data management system for data-intensive applications; big data
lineage; big data security; big data analytics; cloud database; clustered database; data
ingestion; streaming data processing; batch data processing
anvazlazANiIMIgvesteyavuInig seuuinadeyavuinlug A1nsuveIn1saing
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 454  Special Topics in Database Systems 3 (3-0-6)
NAAN &< TTDNLAYNINTEUUTINURYA
Prerequisite: None
Co-requisite: None
Current trends in database; other related topics that can be varied depending on the
interests of faculties and students
wurldudaguvesgiudeya Hdedu q Mfvatesnuaiuaulavesersdiasuuay
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ITCS 458  Database Administration 3 (2-2-5)
NAAN <& miﬁmiﬁmﬂﬁg’lwﬁaga
Prerequisite: ITCS 216 Fundamentals of Database Systems
Co-requisite: None
Database administration including tasks, responsibilities, and roles in business organization;
soft skills for DBA and competency development; DBMS vendor including trends and market share;
DBMS software selection and comparison features; database server components, performance
monitoring and tuning; performance tuning using indexing techniques; database keys management;
query analysis and optimization; introduction to transaction management; database locking
techniques; database back-up and recovery; introduction to access control and database security;
database standard functions and built-in functions; stored procedures; views; triggers
Msudsgudoya e usuRaveu uazunumiluesdnsgsia vinwsAidndunaznisiamn
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

2.3.3 Network and Security (NS)

Number of credits (Theory — Practice — Self Study)

ITCS 447  Embedded Systems and Internet of Things 3 (3-0-6)
NdgAN <ol iz‘U‘UL%Qﬁj\‘iéf’lLL@%@ULW@%Lﬁ@%@Qﬁ?iW?Q
Prerequisite: ITCS 213 Computer Organization and Architecture, ITCS 225 Principles of Operating
Systems, ITCS 226 Introduction to Computer Network
Co-requisite: None

Roles of software and hardware in designing the embedded systems; design components
including hardware and software architectures, design methodologies and tools, and communication
protocols; design specification and modeling, hardware components and platforms, software
organization, embedded and real-time operating systems, interfacing with external environments
using sensors and actuators, and communication in distributed embedded systems; Advanced topics
such as energy management, safety and reliability, and security; case-studies of real-world systems
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ITCS 460  Introduction to Penetration Testing 3 (3-0-6)
NN &po  MINARDULINEIEULTULLE
Prerequisite: [TCS 226 Introduction to Computer Network, [TCS 312 Computer and
Communication Security, ITCS 464 Advanced Cybersecurity
Co-requisite: None

Fundamental concept of penetration testing; ethical hacking; planning and reconnaissance;
scanning; information gathering; vulnerability assessment; exploitation; post-exploitation; privilege
escalation; writing penetration testing report
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 462  Internet of Things Security and Privacy 3 (3-0-6)
vaan <ol Anusuauazaduduiunefidnvasasimds
Prerequisite: [TCS 226 Introduction to Computer Network, ITCS 312 Computer and
Communication Security, ITCS 447 Embedded Systems and Internet of Things
Co-requisite: None

Roles and impacts of the loT usage; principles of data security and privacy; penetration
of the loT systems; security and privacy in loT systems; the loT device management; device-
firmware-upgrade methodologies
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ITCS 464  Advanced Cybersecurity 3 (3-0-6)
naan o Armsiundlaueitugs
Prerequisite: ITCS 226 Introduction to Computer Network, ITCS 312 Computer and
Communication Security
Co-requisite: None
Cyber threats and attacks; the cybersecurity including DHCP, LDAP, the domain controller,
the network security both wired and wireless such as Firewall, VLAN, WPA2; the database access
control; cloud security. web application security; cyber-attack techniques via network attacks such
as sniffing, ARP poisoning, spoofing, and the rouge access point; system attacks such as the
unauthorized access and exploitation; web application attacks according to the OWASP top 10; social
engineering attacks such as phishing and fake accounts; malware including virus, trojan, worm,
ransomware; advance the persistent threat (APT); real case studies of cyber-attacks with lesson learns
feaneuuaznsianivnslaes anuUaendemslauessini Aww@in lawal fminsunulatm
anudaenfovensseteauvuiiansuagliate Wy Wiead uau e © mamuaunndid
giudeya AnuUasadievenandd Amuvasadevedivueundndu nalianislanAnidlguesiiunis
laydesevne wu mysindudeya nmslaudlaglddedmivednsinaeaioeii MsUasuulaiingzany
doyaau mslanfiszuy wu msdndaasmazszuulaglildsuaygin mslaufiuseundweduniuns
INTUAUVBIDIANT OWASP 10 duAU MslanAmadrmnssudsan wu edsaztadivasy dauissiuis
Ta¥a Insdu 350 usuduwas suuuuveieanAmwuuLeiii nsdlfnwasweinislaudnsluiuesnioy
UNIFEU

o



Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 466  Local Area Network and Network Management 3 (3-0-6)
NAAN @b LAIBVIBUTIURNISTLAZNITIANITATUY
Prerequisite: ITCS 226 Introduction to Computer Network
Co-requisite: None

Architecture, components, and connection models of local area networks; standards of local
area networks and accessing techniques; Ethemet; switch and spanning tree algorithm; virtual local
area networks; wireless LAN networks; fiber channel and InfiniBand protocols; designing and solving
problems in local area networks; network management architectures and applications; network
management standards and models; SNMP (Simple Network Management Protocol) protocol
consisting of SMI (Structure of Management Information), ASN.1 (Abstract Syntax Notation One) and
MIB (Management Information Base), and SNMP versions; RMON (Remote Monitoring) protocol;
network management functions including configuration, fault, performance, security, and accounting
management; autonomic network management
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ITCS 467  Special Topics in Computer Networks, loT and Cyber Security 3 (3-0-6)
naAn <or  Vndeilaueszuuiaiety Sumedidnveanasimds uazanusiuasluiues
Prerequisite: [TCS 226 Introduction to Computer Network, [TCS 312 Computer and
Communication Security
Co-requisite: None

Recent advanced knowledge and techniques in computer networks, loT and cyber
security; practical deployment of IT in computer networks, loT and cyber security; other related

topics that can be varied depending on the interests of faculties and students
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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ITCS 468 [T Auditing 3 (3-0-6)
NAAN om  NINTIVEDUMUMALULATATAUMNA
Prerequisite: ITCS 225 Principles of Operating Systems, ITCS 226 Introduction to Computer
Network, ITCS 312 Computer and Communication Security
Co-requisite: None

The IT environment; functions of internal and external audits; roles of IT auditing;
professional IT auditing; legislation related to IT; the IT audit process: planning, scheduling,
scope, team, tasks, and deadlines; tools and techniques used in auditing IT; risks and controls;
the change control management; information systems operations; the information security;
documentation; reporting and presentation
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ITCS 469  Wireless and loT Networking 3 (3-0-6)
NEAN <o 'ﬁwuLﬂ%aszhal%fmsjLLazSuma%Lﬁwuamﬂaﬁw?ﬁ
Prerequisite: ITCS 226 Introduction to Computer Network
Co-requisite: None

Wireless fundamentals; wireless coding and modulation; WLAN/Wi-Fi; cellular networks;
mmWave; wireless loT protocols; wireless sensor networks; WPAN; fundamental of wireless
and loT security
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 499  Cloud Computing Systems, Services and Applications 3 (3-0-6)
VAAN o N1TUINITHAYNITUTEENALITEUUNTAMUIMLUUAGT I
Prerequisite: ITCS 213 Computer Organization and Architecture, ITCS 225 Principles of Operating
Systems and ITCS 226 Introduction to Computer Network
Co-requisite: None

Introduction to cloud computing; cloud computing architecture; key components of
cloud computing; cloud storage; types of cloud computing services; cloud computing security;
related standards for the cloud computing systems; cloud management; principles of web
services and service-oriented architecture (SOA); cloud-based application development using
web services
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2.3.4 Software Engineering (SE)

Number of credits (Theory — Practice — Self Study)

ITCS 379  Practical Software Engineering 3 (3-0-6)
VAAN  mele  IAINTIUGONALISTIUL TR
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development
Co-requisite: None

Practice of software development using a standard process of software engineering:
requirement analysis, software design, software construction, software testing, software quality
assurance, software project planning and management
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ITCS 382  Software Design and Modelling 3 (3-0-6)
NAAN aclo  NITOBNLUULAZNITASNLUUTIADILONALIT
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Software design concept; Definition of design; design principles; design for quality
attributes; design trade-offs; design strategies; function-oriented design; object-oriented design;
object-oriented design; data-structure centered design; aspect-oriented design; architectural
design; design evaluation; software modeling and analysis; structure modeling; design pattern
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ITCS 383  Software Construction and Evolution 3 (3-0-6)
VAAN  een  NITATIHLAZITRIUINITVDITONAWIS
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development
Co-requisite: None

Software construction; code smell; refactoring; construction tools; peer reviews;
construction technologies; software deployment processes; distribution and backup; basic
concepts of evolution and maintenance; working with legacy systems
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ITCS 384  Software Process and Quality Assurance 3 (3-0-6)
VAAN e NITUIUNTWAENITUTEAURN NGRS
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development
Co-requisite: None

Process concepts; process implementation; project planning and tracking; software
configuration management; evolution processes and activities; software quality concepts and
culture; definitions of quality; quality attributes for software; roles of people, processes, methods,
tools, and technology; process assurance; the nature of process assurance; quality planning; process

assurance techniques; product assurance; the nature of product assurance
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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TCS 385  Software Architecture 3 (3-0-6)
naan e antnenssugenaws
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development
Co-requisite: None

Architectural design; architectural styles, patterns, and frameworks; hardware and systems
engineering issues in software architecture; requirements traceability in architecture; service-oriented
architectures; architectures for network, mobile, and embedded systems
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ITCS 386  Software Verification and Validation 3 (3-0-6)
VEAN o MIVNUADULAZNIINTINADULONALIT
Prerequisite: [TCS 224 Fundamentals of Information Systems and Software Development
Co-requisite: None

V&V terminology and foundations; objectives and constraints of V&Y; V&V involvement at
different points in the life cycle; reviews and static analysis; testing; unit testing and test-driven
development; stress testing; criteria-based test design; model-based test design; human-based
testing; integration testing; system testing; acceptance testing; regression testing; testing tools; test
automation
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 387  Project Management and Practice 3 (3-0-6)
NAAN e N13IANISAENITURURNSIATINg
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development
Co-requisite: None

Process and techniques for project management, project planning, project scope
management; project schedule management; project cost management;, project resource
management; structuring project team and project communication; project risk management; project
procurement management; project stakeholder engagement; project integration management;
managing and controlling project quality.
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ITCS 470  Software Requirements Engineering 3 (3-0-6)
VAAN celo  IMINTIUAIUADINITFONALIT
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development
Co-requisite: None
Basic concepts and principles of software requirements engineering; definition of
requirements; Requirements process; layers/levels of requirement; requirements characteristics;
analyzing quality requirements; requirements evolution; traceability; requirements prioritization;
requirements management; eliciting requirements; requirement validation
waAakaEdnNsiuguresimnssudeimunvestenduas msfaanuvesdorimun
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ATAUINITAMNABINIT NITATIVFDUIDUNAU N1TINAINUAIUAIAYVOIAIINADINIT NITINNT
AUABINIT NTEAUAIIUABINIT N1TATIVABUAINABING

ITCS 472  Software Metrics 3 (3-0-6)
NAAN  colo  UINTINTONAWIS
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Description and definition of software metrics; theorem of software metrics
construction; software metrics modeling; efficiency measurement of software products;
efficiency measurement of software process; software metrics management and usage
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ITCS 490  Special Topics in Software Engineering 3 (3-0-6)
NAAN <o MTBNLAUNIIAINTTUTONALIS
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development
Co-requisite: None

Recent advanced techniques in software engineering such as software construction,
software maintenance, software evolution, software configuration management, software
process improvement and other related topics that can be varied depending on the interests
of faculties and students.
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2.3.5 Health Information Technology (HT)

Number of credits (Theory — Practice - Self Study)

TCS 340  Introduction to Machine Learning 3 (3-0-6)
VIEAN o ﬂm%'smifﬁuam%m%uuuzﬁﬂ
Prerequisite: ITCS 227 Introduction to Data Science
Co-requisite: None

Fundamentals of machine learning, supervised learing; linear model (linear regression,
logistic regression); decision trees; artificial neural networks; support vector machine; generative
learning (naive bayes); bayesian learning; unsupervised learning; clustering; data balancing; dimension
reduction; model selection (bias vs variance, cross-validation, etc.); error analysis; applications of

learning techniques for developing the intelligent systems
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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TCS 403  Introduction to Healthcare Systems 3 (3-0-6)
VIFANW o i%UUU%ﬂ’]i?ﬂJﬂ?W%ULLU%ﬁ’]
Prerequisite: None
Co-requisite: None

An overview, organization, and roles in the healthcare systems for information technology
professionals; healthcare organizations in primary, secondary, and tertiary settings; Health policy;
financing in the health systems; medical terminologies; disease processes and classifications; clinical
process and decision making; pharmaceutical products and other treatment interventions;
ambulatory healthcare services and management; hospital services and management; emergency
health services; records of clinical care documents; roles of healthcare professionals; evidence-based
medicine and healthcare knowledge management; population health and epidemiology; health data
collection and analysis; complexity of healthcare, information needs, and roles of technologies and
information management in healthcare
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ITCS 404  Information Technology for Healthcare Services 3 (3-0-6)
naAn <o wialuladansaumadmiunisiiuinisaunw
Prerequisite: ITCS 403 Introduction to Healthcare Systems

Co-requisite: None



Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

An overview of information technology applications in the healthcare services;
development and management of the information systems in healthcare; the information
systems and process improvement; the hospital information system; clinical laboratory system;
the database design in healthcare applications; clinical information systems including admit,
discharge, transfer (ADT) systems, electronic health records, computerized provider order entry
(CPOE) systems, clinical decision support systems, the medical imaging applications, and the
departmental information systems; the management information systems in healthcare
organizations; e-health including health information exchange and telehealth; fast healthcare
interoperability resources (FHIR); information privacy and security in healthcare
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ITCS 405  Information Models and Healthcare Information Standards 3 (3-0-6)
NAgAN co& LL‘UU"\]c'mENﬁ’]iﬁumﬁLLﬁBiﬂWiﬂ?ﬂﬁ’]iﬁumﬁﬁﬂuqsﬂﬂ’m
Prerequisite: ITCS 403 Introduction to Healthcare Systems
Co-requisite: None

Healthcare information management and information models; interoperability and
information standards in healthcare; standard development process and organizations; types
of models; Common Information Model (CIM) and reference models; Unified Modeling
Language (UML) and Extensible Markup Language (XML), overview of important healthcare
information standards including the Health Level Seven (HL7), Standard Reference Information
Model (RIM), standard Clinical Document Architecture (CDA), standard Continuity of Care
Record (CCR), Continuity of Care Document (CCD), Integrating the Healthcare Enterprise (IHE),
and standard Digital Imaging and Communications in Medicine (DICOM);standards of
information in pharmacy and nursing; terminologies and vocabularies in healthcare, including
Systematized Nomenclature of Medicine (SNOMED)
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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ITCS 407  Practical Healthcare Management 3 (2-2-5)
NAAN ool NIFINNITUINTFUNNBIUZUR
Prerequisite: ITCS 403 Introduction to Healthcare Systems
Co-requisite: None
Practicing and applying knowledge on the healthcare systems; visiting and observing
healthcare places such as hospitals, health units and health institutes; studying various
healthcare systems for analyzing the requirements of users such as physicians, nurses, health
officers and patients; design and prototype implementation of healthcare related software and
system; management, the development and distribution of healthcare related to knowledge
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ITCS 409  Special Topics in Healthcare Systems 3 (3-0-6)
NAAN Cox  VUDTIAYNINTEUUZUNN
Prerequisite: ITCS 403 Introduction to Healthcare Systems
Co-requisite: None

Recent advanced knowledge and techniques in the healthcare systems; knowledge
management; dimensions, factors and significant components in learning regarding the issues
of the health service systems; IT in knowledge management; practical deployment of IT in the
healthcare systems; other related topics that can be varied depending on the interests of

faculties and students
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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ITCS 410  Practicum in Health Information Technology 1(0-2-1)
naan oo MSHNUHUAMawmalulagansaumagunin
Prerequisite: ITCS 403 Introduction to Healthcare Systems
Co-requisite: None
Project-based learning on the practical healthcare system; practicing and applying knowledge
on healthcare systems; visiting and observing healthcare places such as hospitals, health units and
health institutes; studying various healthcare systems for analyzing the requirements of users such
as physicians, nurses, health officers and patients; design and prototype implementation of
healthcare related software and system; delivery of the project
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TCS 448  Data Warehousing and Business Intelligcence 3 (3-0-6)
AN cem  ARIUELALALTINAWAN
Prerequisite: [TCS 216 Fundamentals of Database Systems
Co-requisite: None

Overview of data warehousing; data warehouse system and architecture; project
management; meta-data management; data marts; dimensional modelling; data warehouse design;
data preparation; overview of business intelligence; OLAP; data visualization; dashboards; scorecards;
metrics
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

2.3.6 Interactive Multimedia Technology (MT)

Number of credits (Theory — Practice — Self Study)

ITCS 314  Introduction to Experience Design 3 (3-0-6)
NAgAN  onec ﬂ’ﬁaﬁ]ﬂLLUUU?EﬁUﬂ’]iﬂjLﬁﬁNau
Prerequisite: ITCS 126 Introduction to Entrepreneurship, ITCS 224 Fundamentals of Information
Systems and Software Development
Co-requisite: None

Historical of interaction design and underlying philosophies (e.g. action orientation,
design thinking, human centrism, information architecture, socio-technical perspective,
Interface vs Experience); design thinking process (empathy, design, ideate, prototype, test); user
experience process (connect the dot from design context and design thinking process),
elements of UX design (e.g¢. information architect, interaction oriented design, human-
computer interface, user testing, user research); analysis tools and techniques (e.g. personal,
scenarios, use case, user stories, user, journey, storyboard, wireframe, prototyping); interface
design (design guideline, principal of interface design); testing method and how to evaluate
feedback (e.g. user testing, concept testing)
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ITCS 315  Introduction to Animation Technology and Basic 2-D Assets 1(1-0-2)
e me¢  weliladmehawedoulmuasiuny b SRt
Prerequisite: ITCS 215 Introduction to Interactive Multimedia Technology
Co-requisite: None
Concepts and theories in computer animation; 2-D animation production pipeline; related

copyright laws; introduction to 2-D computer animation software; basic 2-D animation creation
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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TCS 316  2-D Asset Pipeline 1(1-0-2)
VEAN  moo  ASYUIUMIRAATLY o T17
Prerequisite: ITCS 315 Introduction to Animation Technology and Basic 2-D Assets
Co-requisite: None
Basic 2-D asset creation and modification for the usage in animation; character and scene

creation; light and shade
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ITCS 317  2-D Rigging and Motion Animation 1(1-0-2)
naAn meo  NIAANTEQALATMTINAMATOUIIN b 17
Prerequisite: ITCS 315 Introduction to Animation Technology and Basic 2-D Assets
Co-requisite: None

Key-frame animation; layout and blocking; character animation; facial animation;
camera movement

AsvAdmsuvesnmedeulm msnuadieduaziiunts nsiedeulnivesiiazas n1s
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ITCS 318  2-D Production 1(1-0-2)
NAAN mec  NITHARITUY o LA
Prerequisite: ITCS 315 Introduction to Animation Technology and Basic 2-D Assets, ITCS 316 2-
D Asset Pipeline, ITCS 317 2-D Rigging and Motion Animation
Co-requisite: None

Basic special effects; final touch-up; composite; final production

LWﬂﬁﬂﬁLﬁHﬁﬁuﬁug’m miLﬁ‘UiWaazLﬁaﬂ%uqmﬁwsuaNm M5UsENDUTIY MSNERTUIY
Tugnving

[l



Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 321  Digital Storytelling and Visual Design 3 (3-0-6)
VaRN abe  NaN3edluIEUURTTALAZNNSEENKUUAN
Prerequisite: None
Co-requisite: None
Digital storytelling theory; ideas gathering; creative narration; world design; character
design; storyboard; sharing and feedback; related copyright laws
wqwﬁmﬂéﬂﬁaﬂmwua%ﬁa FIWFWANAR AIUTTEN8TIad19a55A n1seanwuulan n1g
penuuLiIaAs anesuedn msthiauauarnisTidefniu nqmunedvdnifiiefes

ITCS 322  Virtual Reality 3 (3-0-6)
NaAN mblo  AIUIIAL DU
Prerequisite: ITCS 215 Introduction to Interactive Multimedia Technology
Co-requisite: None

Sense of presence; virtual reality applications; 3D interaction techniques; input and
output technology; human perception; VR toolkits; designing and developing a VR system;
human factors

AusAnTINAUTEUY weundiaduiaiionass inatan1sufduius o 48 walulagnisudndn
narAsuAnIHa NsSuivesuynd yaia3ediiodens mseenuuuLazimuIsrULiens manslunis
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ITCS 324  Special Topics in Interactive Multimedia Technology 3 (3-0-6)
naan mbe  defimumanalulaievansuuuidliney
Prerequisite: ITCS 215 Introduction to Interactive Multimedia Technology
Co-requisite: None
Recent advanced techniques in multimedia data management and multimedia
technologies; interesting topics of the multimedia applications such as e-learning and
information visualization; other related topics that can be varied depending on the interests
of faculties and students
wndafiviuasedmniuldlunisdanisdoyadevarsuuunazimaluladdevarsuuy wded
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 325  Data Visualization 3 (3-0-6)
NAAN oo NITHARITBLANIULNUNTI
Prerequisite: ITCS 215 Introduction to Interactive Multimedia Technology
Co-requisite: None

Applications of visualization; visualization hardware; tools; a process of data
visualization; working with data; color theory; human perception; visualization techniques;
visual analytics; immersive visualization

nMsUsEgnaldnsuansdeyadioununin a19auisnisuansdoyasioununin inesile
NILUIUNTUAAITRLAAIBUNUAIN N1FVIIUAUTeYa naufd n13Fuivesuyed malansuans

TOYAAILUNUNIN NMTAATIENAILAIN NITWARITOLAMIEWNUNNTLAL DU

ITCS 327  Assistive Technology and Accessibility 3 (3-0-6)

vaen abe  weluladifiensdeansuaznisindede

Prerequisite: None

Co-requisite: None
Accessible front-end development; content design; visual design; assistive UX design
msﬁmmmuamagﬂ%’ﬁﬁﬁﬂﬁ MssenwUUioM MIsenLUUATH MseenuULUsEaUNNTE]
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ITCS 328  Introduction to Animation Technology and Basic 3-D Assets 1(1-0-2)
v aoc  welulaBnisvhamadeulmuastuny o Situgutusueh
Prerequisite: [TCS 215 Introduction to Interactive Multimedia Technology
Co-requisite: None
Concepts and theories in computer animation; 3-D animation production pipeline; related
copyright laws; introduction to 3-D computer animation software; basic mesh modeling; basic shading
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

TCS 329  3-D Asset Pipeline 1(1-0-2)
VAR aloe  NSTUIUNISNARTUNY o 317
Prerequisite: ITCS 328 Introduction to Animation Technology and Basic 3-D Assets
Co-requisite: None
Mesh modeling; character modeling; digital sculpting; retopology; texturing
NS NUUUIEDINUNE NITASTNUUUTNIE0IaYAT NSUAZEANAITE MIUTURUUIEDIRNUIY

ANFASINUR

ITCS 330  3-D Lighting and Rendering 1(1-0-2)
NAAN o NITIARAILAZNITHAAING o L
Prerequisite: ITCS 328 Introduction to Animation Technology and Basic 3-D Assets
Co-requisite: None

Advanced shading; lighting; camera setting; rendering standards and rendering
techniques; compositing

MIIAUAITUET NTAA MIFIANTDI UINTTIWNTUAAHAUAZIMATIANITUARING N15IAIN

ITCS 332  3-D Rigging 1(1-0-2)
NAAN o N1IAANTEAN a0 3R
Prerequisite: ITCS 328 Introduction to Animation Technology and Basic 3-D Assets
Co-requisite: None

Rigging; character rigging and posing; facial rigging

miammz@ﬂ miamﬂiz@ﬂLLazmi%’@VhwwuaWT’sazm ﬂﬂia@ﬂizaﬂUﬂU%ﬁﬂ

ITCS 333  3-D Animating 1(1-0-2)
VaRN  mae  ANSVAIMeARU o 37
Prerequisite: ITCS 328 Introduction to Animation Technology and Basic 3-D Assets
Co-requisite: None

Key-frame animation; layout and blocking; character animation; facial animation;
camera movement
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 334  3-D Visual Effects 1(1-0-2)
NAAN  enen@  NAUATLAENININ on TR
Prerequisite: ITCS 328 Introduction to Animation Technology and Basic 3-D Assets
Co-requisite: None

Particle System; physics-simulation system; simulation techniques; scripting system

JEUUBYNIA S8UUT180IENS wallan53aee szuvansud

ITCS 339  Technology for Game Development 1(1-0-2)
naAn  emed  WAlulagdmsunisiaung
Prerequisite: ITCS 111 Linear Algebra and Calculus for Computing, ITCS 214 Data Structures and
Algorithm Analysis, ITCS 215 Introduction to Interactive Multimedia Technology
Co-requisite: None
Introduction to modern game engine technology; basic game-component development;
game asset integration; sameplay loop; Introduction to game development conference
arwdidesiuinafumeluladinneuiuasiolvl mewanudulsznouinudeaiu msng
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ITCS 344  Game-Level Development 1(1-0-2)
NAAN @ NMINRUITEAULNY
Prerequisite: ITCS 339 Technology for Game Development
Co-requisite: None
Game level block-up; terrain for game development; procedural content generation;
environment decoration
n139m1eResEAulalIaluiny iivssimadmiuniswauiing Asadraiienn nsanuss

ANTNWINA DY

ITCS 345  Game Logic and Game Play Development 1(1-0-2)
NEAN me®  ATINANEASINULAZNITHAILINITIAWNL
Prerequisite: ITCS 339 Technology for Game Development

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Scenario case for Complex game logic design; profiling and performance analysis;
deployment and publishing
Mg 1sanunTaldniunITeanLUUATINAERsINNTUToU nsvinlusinduaznsiasIgi

UsgAnSan n1sUsulawasn1seLns

ITCS 351  Introduction to Computer Vision 3 (3-0-6)
NAAN mde  AENRIMEITATTuLIE
Prerequisite: ITCS 340 Introduction to Machine Learning
Co-requisite: None
Color theory; image formation; image representations; image processing; gradient and
edge detection; image and video segmentation; morphological filtering; object localization;
image classification; motion analysis and tracking; recent technologies for computer vision
VWA NN NITUAAININ N1TUITENIANANIN N1INTIAITUNITLATEAUARALIOU N3

wisdiunniagIale AnTeInFUgIUINgT 11358 YAULMUIEIRg N1FTUUNAN N1TIATIEY
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ITCS 481  Computer Graphics 3 (3-0-6)
NEAN eRe  ABNNILADINTIANG
Prerequisite: ITCS 111 Linear Algebra and Calculus for Computing, ITCS 113 Fundamentals of
Programming
Co-requisite: None

Computer graphics applications; graphics hardware technology; color models; 2D scan
conversion; geometric models; transformations; 3D viewing; lighting and shading; texture
mapping; visible surface determination; global illumination; particle systems; curves and
surfaces; graphics programming

lUsunsudssendnauiiuneinsing welulagansawisnaiind lumad n1suUainmsaunu o
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

2.3.7 Information Systems Management (IS)

Number of credits (Theory — Practice — Self Study)

ITCS 313 Entrepreneurial Practice 3 (3-0-6)
naan mom  AVHUNAUTENRUN TG TR
Prerequisite: ITCS 126 Introduction to Entrepreneurship, ITCS 224 Fundamentals of Information
Systems and Software Development
Co-requisite: None

Practice of entrepreneurial project; customer interviewing; value proposition canvas;
marketing concept; supply chain concept; business model; revenue model; prototyping; start-
up finance; start-up law; storytelling and pitch desk design

n1snUURlassnsHUsznaunsiagldn1sduniualanAl weuAINAITETIIRMAT LUIAR
N159A1A WRARYIlERUNIU LUUTIA0IEINY WULTIARITElAvedgsAa NSATINFULUY NMTINWNY

N3N NVINETAEITDY N1TLE1TOALNITRONLUUNITULAUBHAII

ITCS 314  Introduction to Experience Design 3 (3-0-6)
NAAN moe  nssenwuuUsTaumsidead
Prerequisite: ITCS 126 Introduction to Entrepreneurship, ITCS 224 Fundamentals of Information
Systems and Software Development
Co-requisite: None

Historical of interaction design and underlying philosophies (e.g. action orientation,
design thinking, human centrism, information architecture, socio-technical perspective,
Interface vs Experience); design thinking process (empathy, design, ideate, prototype, test); user
experience process (connect the dot from design context and design thinking process);
elements of UX design (e.g¢. information architect, interaction oriented design, human-
computer interface, user testing, user research); analysis tools and techniques (e.g. personal,
scenarios, use case, user stories, user, journey, storyboard, wireframe, prototyping); interface
design (design guideline, principal of interface design); testing method and how to evaluate

feedback (e.g. user testing, concept testing)
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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ITCS 368  Information and Business Process Management 3 (3-0-6)
NAAN  os  N1FIANTITATLUIUNITNNGIAIUALENTAUNA
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development
Co-requisite: None
Overview of business process management; components of a business process;
business process life cycle; business process identification, modeling, analysis and design,
automation, measurement, improvement methods and techniques
AMTINVBINITIANTNTZUIUNINNGIND FIUUTENBUVBINTLUIUNITNNGIND WITTINVDS
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ITCS 380 Information Systems Management 3 (3-0-6)
NAAN eaco  N1TIANITIZUUAITAUNA
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development
Co-requisite: None

Techniques to effectively design and manage information systems (IS) in organization;
strategic planning for IS; issues surrounding the management of information technology (IT) such as
IT administration, IT risk management, digital privacy and data security; IT service delivery and
introduction to well-known service management frameworks, such as ITIL and CMMI for services; IT

governance concept and introduction to some [T governance frameworks, such as COBIT and TOGAF
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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ITCS 382  Software Design and Modelling 3 (3-0-6)
NAAN aclo  BONWUULAZNITAT LUV IaDwONALIS
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development
Co-requisite: None
Software design concept; Definition of design; desien principles; design for quality
attributes; design trade-offs; design strategies; function-oriented design; object-oriented design;
data-structure centered design; aspect-oriented design; architectural design; design evaluation;
software modeling and analysis; structure modeling; design pattern.
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ITCS 387  Project Management and Practice 3 (3-0-6)
NAAN el N15IANISHAENITUHUANTIATINAT
Prerequisite: ITCS 224 Fundamentals of Information Systems and Software Development
Co-requisite: None

Process and techniques for project management; project planning; project scope
management; project schedule management; project cost management; project resource
management; structuring project team and project communication; project risk management;
project procurement management; project stakeholder engagement; project integration

management; managing and controlling project quality
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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ITCS 430  Special Topics in Information Systems 3 (3-0-6)
NAAN @no  IVINLAYNNITZUUENTAUNA
Prerequisite: ITCS 380 Information Systems Management
Co-requisite: None
Recent advanced knowledge and techniques in the Information systems; practical
deployment of IT in the information systems; other related topics that can be varied depending
on the interests of faculties and students
aufuazinadafiviuadodmsvldlussvarsauma msdumaluladluldassduszuy
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ITCS 448  Data Warehousing and Business Intelligence 3 (3-0-6)
NEAN C&R  AGITBYALAYTINALTIRATA
Prerequisite: ITCS 216 Fundamentals of Database Systems
Co-requisite: None

Overview of data warehousing; data warehouse system and architecture; project
management; meta-data management; data marts; dimensional modelling; data warehouse
design; data preparation; overview of business intelligence; OLAP; data visualization;
dashboards; scorecards; metrics
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

2.3.8 Artificial Intelligence (Al)

Number of credits (Theory — Practice — Self Study)

ITCS 340  Introduction to Machine Learning 3 (3-0-6)
yaan aco  n1adouivenaTestunusi
Prerequisite: ITCS 227 Introduction to Data Science
Co-requisite: None

Fundamentals of machine learning; supervised learning; linear model (linear regression,
logistic regression); decision trees; artificial neural networks; support vector machine; generative
learning (naive bayes); Bayesian learning; unsupervised learning; clustering; data balancing;
dimensionality reduction; model selection (bias vs variance, cross-validation, etc.); error
analysis; applications of learning techniques for developing the intelligent systems

flugruresnisdouvonaies madeufuvuifaou wwusaondudu (Mnnnesidudu,
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ITCS 342  Introduction to Artificial Intelligence 3 (3-0-6)
naen oo JgauszRugiunuz
Prerequisite: ITCS 227 Introduction to Data Science
Co-requisite: None

History of artificial intelligence; fundamental concepts of artificial intelligence; solving
problems by searching;, adversarial search and game-playing agents; local optimization
algorithms; constraint satisfaction problems; propositional and first-order logic; resolution for
logic; knowledge-based systems and planning; uncertainty handling in the expert systems;
decision making under uncertainty
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 346  Time Series Analysis 1(1-0-2)
NFAN o mﬁmi’wﬁauﬂsmnm

Prerequisite: ITCS 340 Introduction to Machine Learning

Co-requisite: None

Visualizing time series; stationarity; MA(g) and AR(p) processes; seasonality, SARIMA,
machine learning models for time-series; forecasting; model evaluation; time series data for
classical and deep learning approaches in order to solve univariate and multivariate time series
forecasting problems; basics of building naive and classical time series approaches; variety of
time series forecasting neural network models; various time-series techniques on real-world
datasets.
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ITCS 347  Recommendation System 1(1-0-2)
NAAN o) TEUULULUN
Prerequisite: ITCS 340 Introduction to Machine Learning
Co-requisite: None

Recommender system concepts; evaluation; content-based filtering; collaborative
filtering; context aware recommmendation; factorization machine; recent recommendation
techniques and applications; Different types of techniques and algorithms of recommender
systems including non-personalized, personalized, content-based, collaborative filtering,
hybrid-based, and context-aware recommendation; types of experiments, evaluation metrics,
and other aspects of recommender systems

WUIAATOITZUULUZI N15IRNE nIshuziimewalla content-based Filtering N1skugn
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walian1skuziiiazn1sussendldangn walauardana3iiuusenneing q vesszuuiuzi lown
non-personalized, content-based collborative filtering hybrid-based LLag context aware n1%

PONLUUUILLANTDINITNAGDY FITINUTEENTAIN LAZAIUDY 9 VOITEUULUZIN

[~aN



Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 348  Introduction to Natural Language Processing 3 (3-0-6)
NEgAN & miﬂszmawammmsmwa%mmzﬁw
Prerequisite: ITCS 340 Introduction to Machine Learning
Co-requisite: None
Introduction to natural language processing; regular expressions, text normalization;
edit distance; word vectors and text representation; document classification; topic modeling;
N-gram language models; sequence labeling such as part-of-speech tagging, and named entity
recognition; grammars and parsing; recent advances in natural language processing
flugunisUszanananwsssud dnatdnd msvidemnaliduinesg nistanen
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ITCS 349  Graph Mining 1(1-0-2)
NEAN mew  AITBYANI I
Prerequisite: ITCS 340 Introduction to Machine Learning
Co-requisite: None
Graph concepts; graph visualization; knowledge graph; machine learning models for
graphs; link prediction; community detection; graph mining applications
nAnfefuns msasisnimns il nsmaeg uuudiasimsSeuiveaniesdmiunsi
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ITCS 350  Advanced Machine Learning Paradigms 1(1-0-2)
yaAn mdo  nIvILVImNIaIBuiTenaTesiuge
Prerequisite: ITCS 340 Introduction to Machine Learning
Co-requisite: None
Multimodal, meta-learing, ensemble leaming, semisupervised learning; weakly supervised

learning; continuous Learning, auto-ML; active learning; reinforcement learning



Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)
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ITCS 351  Introduction to Computer Vision 3 (3-0-6)
naen ade  AoufmeImiduLuzh
Prerequisite: ITCS 340 Introduction to Machine Learning
Co-requisite: None
Color theory; image formation; image representations; image processing; gradient and
edge detection; image and video segmentation; morphological filtering; object localization;
image classification; motion analysis and tracking; recent technologies for computer vision
Vufd N13a5190IN NTUERININ N1TUTEIRARAN N N13RTIaTuNslassavduazveu N3
WUdIUAIMLEIRALD N1INTOIMINFNGININGT NTTEYMUMUITng N15TUUNAIN MTIATIEYNAE
Aamunisindeulmn weluladanandmiuneufine v

ITCS 352  Deep Learning 3 (3-0-6)
NEAN &l N1TSPUTTIEN
Prerequisite: ITCS 340 Introduction to Machine Learning
Co-requisite: None

Neural network basics; artificial neural networks; practical aspects of deep learning;
optimization algorithms; hyperparameter tuning; regularization; batch normalization;
convolutional neural network; recurrent neural networks; transformers; advanced deep
learning techniques; deep learning applications; attention

flugulassnedszamiion ndetisuszamiiion nsiinisdeusidednluldauaie
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Foudidednduge ueundatunsSousidsdn wuudiaes attention

ITCS 355  Machine Learning Operation and Deployment 1(1-0-2)
naan eee  UfTAnsvesmsSeuivenniemaznmsthluldny
Prerequisite: ITCS 340 Introduction to Machine Learning

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Machine learning pipelines and operations; deploying machine learning models;
challenges in maintaining models; application of cloud machine learning models; capstone
project related to machine learning

nszUIUMIHARLAE S TuNTYeINSeuive At musulduuuiasimsSeuiues
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ITCS 357  Content-Based Search Engines 1(1-0-2)
yaan e WaunsuAvdudeyauuudadem
Prerequisite: ITCS 340 Introduction to Machine Learning
Co-requisite: None

Practical concepts of search engines; techniques for building search engines for content
such as complex documents, images, songs, and videos; case studies of recent content-based
search engines
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ITCS 358  Affective Computing Basic 1(1-0-2)
NAAN & ﬁug’mmiﬁmam@ﬂmimﬁ
Prerequisite: ITCS 340 Introduction to Machine Learning
Co-requisite: None
Emotion theory; computational psychology; computational game theory; social
interaction; emotion recognition; bias and ethics in affective computing
nuie1sual InINeINTAIIN N nuBAuIn Uduiusniedian n1ssuiensunl
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ITCS 412  Social Network Analysis 1(1-0-2)
NAAN Cob NTIATIZIAIDUUFIAY
Prerequisite: ITCS 348 Introduction to Natural Language Processing

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Techniques for social media content mining; sentiment analysis; opinion extraction;
emotion extraction; network visualization; community detection; influence; centralization;
network evolution; recent advances in social media data analysis

welamsvhassiemandedeny mﬁmiwﬁmmiﬁﬂ nsafnANAnLIY nsannenTual
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ITCS 415 Deep Learning for Natural Language Processing 1(1-0-2)
NAAN Co&  NIRHUSTENANTUNITUTLLIAHANYITITUIR
Prerequisite: ITCS 348 Introduction to Natural Language Processing, ITCS 351 Deep Learning
Co-requisite: None
Word representations; sequence modeling using RNN; attention mechanism; contextual
representation; subword tokenization; pre-trained transformers in natural language processing;
recent advance in deep learning for natural language processing
nMsadannesaadnuurand nsainuusiaesddulagldlasediowuuiudi naln
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ITCS 416  Advanced Natural Language Processing Applications 1(1-0-2)
yaan cob  nsUsEandlinisussnananIsTIITRTUgs
Prerequisite: ITCS 348 Introduction to Natural Language Processing, ITCS 352 Deep Learning
Co-requisite: None
Natural language inference and few-shot learing, machine translation; text summarization,
guestion answering systems; conversational agents
MseyIusEMWIsTINTALas G sus lnsenedeyafinaannluyiinaties mauaseiies

MIaTUTaANY SEUURBUANT FIWNUNISALYIN

ITCS 417  Explainable Artificial Intelligence 1 (1-0-2)
naAn con  UnyanuseRugiesuneld
Prerequisite: ITCS 340 Introduction to Machine Learning

Co-requisite: None



Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Explainable artificial intelligence (XAl) concepts and applications; feature attributions;
transparent machine leaming models; Post-Hoc methods (model agnostic/model  specific);
challenges in XAl; future of XAl

mnAnuaznsUsvendldyaussAviNesuneld nmsuansiiunvesnudnua wuuiaesnig
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ITCS 418  Special Topics in Artificial Intelligence and Data Science 3 (3-0-6)
naAn com  tofiAunlygusyiviuagineinisteya
Prerequisite: ITCS 340 Introduction to Machine Learning
Co-requisite: None
Recent techniques, tools, and research in data science and artificial intelligence

wiatla wisdle warnIdearanlusuinensteyanas Uy useivg

ITCS 419  Deep Learning for Computer Vision 1(1-0-2)
NEAN o NIRBUIBANdMURBLTIME VAL
Prerequisite: ITCS 351 Introduction to Computer Vision, ITCS 352 Deep Learning
Co-requisite: None

Deep learning techniques for object detection, image classification, image
segmentation, super resolution, image reconstruction, and other computer vision related
applications
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ITCS 450  Machine Learning with Big Data 1(1-0-2)

naan edo n1sBpuivenAdesiuteyaruInlg

Prerequisite: ITCS 340 Introduction to Machine Learning, ITCS 448 Data Warehousing and
Business Intelligsence

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Concept, techniques, and tools for machine learning methods with big data
ecosystems; challenges, limitations, and issues of deploying machine learning on big data
wwIAn watla waziasesledmiuismsieuivenasesnessuvinateyavuialeg Ay
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2.4 Capstone Courses  no less than 6 Credits

Students can choose the capstone courses to enhance their skills
and experiences with the approval of their project advisor and the

curriculum committee.

Number of credits (Theory — Practice — Self Study)

ITCS 396  Internship 6 (0-30-0)
NAAN > NITHNIU
Prerequisite: Approval from the advisor
Co-requisite: None

An internship at a government agency or a private company having the ICT department
and working on a topic related to the information and communication technology with the
approval of an advisor

mstinnuihonuves v euitensuifmhonumaiumeldadasauauagnnsdoans
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ITCS 397  Cooperative Education 6 (0-30-0)
NAAN  oeled  ANAIANY
Prerequisite: Approval from the advisor
Co-requisite: None
A practice at a government agency or a private company having ICT department and working
on a topic for cooperative education related to information and communication technology with
the approval of an advisor, and having the duration of practice of at least 1 semester
nMsUFTRMuAmhsnuresdgniouttnonsuiifmienumsiumeluladansaumauay
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ITCS 491  Senior Project | 3 (0-6-3)
NAAN e 1ATINUIBIZAUUIYYINS ©
Prerequisite: Approval from the advisor
Co-requisite: None

Topics of undergraduate-level project in Information and Communication Technology with
the approval of senior project advisors; writing a senior project proposal; presenting senior project
proposal

Tdelasenuifeseiusygininaiumnaluladaisaumawaznisdeats Aldsuainy
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ITCS 492  Senior Project |l 3 (0-6-3)
NaAN exlo  1ATIUIBIZAUUIYYINS b
Prerequisite: ITCS 491 Senior Project | and approval from the advisor
Co-requisite: None
Topics of undergraduate-level project in Information and Communication Technology with
the approval of a senior project advisors; developing a proposed project; writing a final senior
project document; defending a senior project
wdelassanAdeseduusyainimeiumaluladasaunauaznisdeas Aldsuaiu
ugeuanenanseiivinulaseny Waulassnudde Weulasenudde asudesiulasenuise

C. Free Electives no less than 6 Credits

Students can choose free elective courses according to the following
conditions.

1. Choose from free electives courses offered by Faculty of ICT,
Mahidol University.

2. Choose from any undergraduate courses offered by other
department or any graduate courses offered by Mahidol University.
These courses must be taught in English and approved by
student’s advisor, lecturer(s), and Program Faculty Members.

3. Choose from any undergraduate or graduate courses from other
universities that taught in English and have MOU with Mahidol
University. This must be done under consideration of Program

Faculty Members.
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

® Free Electives Courses no less than 6 Credits

Number of credits (Theory — Practice — Self Study)

ITCS 247  Frontend Application Development 2 (1-2-3)
naAn b NsRAUILUSUNTUUSBYNAd UM
Prerequisite: ITCS 223 Introduction to Web Development
Co-requisite: None

Basic user interface design and accessibilities; interactive web application, responsive web
application and mobile-first, progressive web design; Develop and deploy web application using
HTML, CSS, JavaScript, and related libraries and modern frontend frameworks

mseoniuudAndedluasmairdwesduiugu Buleundiedudddney Buleundiadud
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ITCS 248  Backend Application Development 2(1-2-3)
naAn  bew  MINALITUSWTIUTEENAd WA
Prerequisite: ITCS 223 Introduction to Web Development
Co-requisite: None
Fundamentals of backend application; modern backend technologies; modemn backend
architecture; web service architecture and technologies; APIs; database modeling and querying;
backend application security; develop and deploy application using related tools and framework;
fugrumsianlusunsusznddumds welulaBifetunswanilusunsuussenddumss
aontnenssuvedusunsulszenddiunds andnenssuuasimalulagiivwesie druseussamuaudly
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ITCS 249  Mobile Application Development 2 (1-2-3)
naen bex  MInarnlUsLnsIUsTynAuLilens
Prerequisite: ITCS 123 Object Oriented Programming

Co-requisite: None
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Mobile application concepts; mobile application tools; mobile application development
languages; development of mobile application for Google Android devices; development of mobile
application for Apple iOS devices; deployment of mobile application on the commercial distribution
store

wnAsmMsTaLweUndeduiiefe wisdedmiumsiauweundieduiiofe muwilunsiden
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TCS 250  System Deployment Lab 1(0-2-1)
gan  béo  UjURNMsUszuUlUIgem
Prerequisite: None
Co-requisite: None

Deployment process; planning for system transition; managing the transition of new or
evolved systems and capabilities into operational use; the transition of support responsibilities to
the eventual maintenance or support organization

nsTUINMsARReszUUkarnsilUld n1saeunslisuulawesssuu nM1s9an1sns
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MCS 390  Competitive Programming 1(0-2-1)
NEAAN oo MIUBUIUTLNTULT U
Prerequisite: None
Co-requisite: None
Programming competition; preparing for competitive programming contests; programming
competition in practice
] U a a ¥ o o ! o a a
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O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

TCS 391  Computer Network Lab 1(0-2-1)
nEAN  awe  UJURNSIEULATEUY
Prerequisite: [TCS 226 Introduction to Computer Network
Co-requisite: None
Practices in applying a variety of techniques and tools for setting up and testing a computer
network; network components and installation; network configuration; router and switch
configuration; IP address allocation; domain name server installation and services; network
commands on the Windows and Linux operating systems; email installation and configuration;
wireless network installation; traffic capture and analysis; software usage for network security;
adoption of new network technologies according to the interest of faculties and students
msuftansifldinadiauaziedosdions 1 lumsindauasnnaeuedotne asdUsznauuayns
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TCS 394  Computer Network Programming 1(0-2-1)
NEAN e MSBUIUTWNTUTTUULAS 828
Prerequisite: ITCS 226 Introduction to Computer Network
Co-requisite: None
Concepts of remote procedure calls; network programlmming for communicating between
clients and servers using sockets via TCP and UDP protocols; IP address and machine naming; secure
writing of network programs; electronic mail sending and receiving; Python network programming
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

TCS 395  Creative Programming 1(0-2-1)
AR ocd  MITBUUTNTITES TR
Prerequisite: ITCS 215 Introduction to Interactive Multimedia Technology
Co-requisite: None
Digital creative work; computer programming for creative work; the development of creative
mobile applications, digital music and video games
NuaeEsIAEeRITa Madeulusunsudmiunuaieassd nsiaukeundinduiledef
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ITCS 489  Independent Study 2 (1-2-3)
NAAN @s  NIANWIDETE
Prerequisite: Approval from the advisor
Co-requisite: None
An in-depth study of specific topics in information and communication technology that
a student selects in consultation with and completed under the supervision of an instructor
tnAnvndeniideniaineinisaeufinmes Anuesauladufivaviazyiinisfnuiesng
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Section 4 Program-Level Learning Outcomes, Teaching and Evaluation Strategy

Program-Level Learning Outcomes (PLOs), Constructive Alignment: Teaching and

Evaluation Strategies

Program-Level Learning Outcomes

Teaching Strategy

Evaluation Strategy

PLO1: Solve ICT related problems
using critical thinking, problem

solving, and ICT disciplinary skills

Interaction-based
Lecture

Discussion

Lab

Cooperative Learning
Experience-based case
study (Discovery
Learning)
Inquiry-based Learning
Coaching
Project-based learning

(Expeditionary learning)

e Quiz

e Examination

e Assignment Evaluation
e Report Evaluation

e Presentation Evaluation
e Presentation Evaluation

e Critique Evaluation

PLO2: Demonstrate abilities to work

in ICT related project collaboratively

Discussion
Cooperative Learning
Experience-based case
study (Discovery
Learning)
Inquiry-based Learning
Project-based learning

(Expeditionary learning)

e Observation

e Report Evaluation

e Project Evaluation

e Presentation Evaluation
e Critique Evaluation

o Self-Assessment
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Program Level M Bachelor [J Graduate Diploma
O Higher Graduate Diploma

D Master

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Program-Level Learning Outcomes

Teaching Strategy

Evaluation Strategy

PLO3: Perform the individual, social,
and ethical responsibilities of a
professional working in ICT-related

disciplines

Interaction-based
Lecture

Discussion
Cooperative Learning
Experience-based Case
Study (Discovery
Learning)
Inquiry-based Learning
Project-based Learning

(Expeditionary Learning)

Observation
Assignment Evaluation
Project Evaluation
Critique Evaluation
Participation
Assessment

Self-Assessment

PLO4: Use effective command of
the English language for professional

communication

Interaction-based
Lecture

Lab

Discussion
Cooperative Learning

Coaching

Quiz

Examination
Observation
Assignment Evaluation
Essay Evaluation
Presentation Evaluation

Critique Evaluation

SLO1: Design a wide range of
applications in the real-world using
knowledge and skills in one or more
specializations including Computer
Science (CS), Database Systems (DB),
Network and Security (NS), Software
Engineering (SE), Health Information
(HT), Interactive

(MT),

Technology
Multimedia Technology
Information Systems Management

(IS), and Artificial Intelligence (Al)

Interaction-based
Lecture

Lab

Discussion
Cooperative Learning
Experience-based Case
Study (Discovery
Learning)
Inquiry-based Learning
Coaching
Project-based Learning

(Expeditionary Learning)

Quiz

Examination
Observation
Assignment Evaluation
Report Evaluation
Project Evaluation
Presentation Evaluation
Critique Evaluation

Self-Assessment
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Program-Level Learning Outcomes Teaching Strategy Evaluation Strategy

Discussion Observation

SLO2: Develop ICT-based solutions

Cooperative Learning Report Evaluation

or ICT-based research with the

Experience-based Case Project Evaluation

awareness of advanced technologies
Presentation Evaluation

Study (Di
using ICT professional practices and udy (Discovery

Learning) Critique Evaluation

lifelong learning skills

Inquiry-based Learning

Coaching

Project-based Learning

(Expeditionary Learning)

Note: Instructors may use other teaching and learning methods and other
assessment methods beyond the methods in the provided table. However, those
methods must be aligned with the program educational philosophy (Learning-Centered,

Constructivism and Essentialism Blending).
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O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Section 5 Potential in Curriculum Management

1. Record of Program Status and Approval / Endorsement
1.1 The program was first offered in the year 2003
1.2 The curriculum was revised in the semester 1 of academic year 2023
by adapting from the revised edition B.E. 2561
1.3 The Mahidol University Council approved this program at its meeting No 593 dated 21
June 2023

2. Collaboration with Other Institutions
Working unit program, Credits transferring is applicable according to the regulations

announced by Mahidol University.

3. Study Site Location

Faculty of Information and Communication Technology, Mahidol University, Salaya campus

4. Program Implementation
4.1 Academic Calendar

Typical semester schedule:
1%t Semester : August to December
2" Semester : January to May
Summer Semester :  June to August

Typical class hours:
Monday - Friday during official hours (09:00 - 16:00)
Some classes and laboratory activities may be held outside of these typical

hours and possibly during weekends.
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4.2 A Five-year Plan for Admission and Graduation

Year
2023 2024 2025 2026 2027
Year 1 180 180 180 180 180
Year 2 180 180 180 180
Year 3 180 180 180
Year 4 180 180
Cumulative number of students 180 360 540 720 720
Expected number of graduates 180 180

5. Budget Plan

5.1 Break-even and Cost-effectiveness

5.2 Cost Calculation for Producing Graduates (Baht/Academic year)

1) Cost of Producing Graduates

No. Expenses

Baht/Academic year

1 | Personnel expenses

Compensation, Current expenses andmaterial cost

Utility cost

Depreciation

Subsidies

N U RN

Others

Total
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|:| Master
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[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

2) Income from Tuition Fees and others

No.

Income

Baht/year/Program

1 | Tuition fees

2 | External grants or education support of the program

3 | Others

Total

5.3 Unit Cost

6. Program Instructors

6.1 Name, Surname, Academic Position, Qualifications, ldentification Number of

Program Instructors

6.1.1

Instructors Responsible for the Program

Name-Surname
ID Number

No.

Academic

Position

Qualifications
(Field of study)/ Institution/

Graduation Yeat

1 piece of academic work
most recently published in

the past 5 year

1 | Dr. Pawitra Liamruk

ID Number x=xxxx-xxxxx-xxx

Ph.D. (Computer Science)
University of Bath, United
Kingdom : 2015

M.Sc. (Software Systems
Engineering)

University College London,
United Kingdom : 2010
B.Sc. (Information and
Communication Technology)
1% Class Honor

Mahidol University : 2008

Jiang S. Liamruk P. Effects of SERP
information on academic search
behaviours. In: the 2020-5th
International Conference on
Information Technology (INCIT)
2020 Oct 21-22; Chonburi,
Thailand; 2020. pp. 33-38.
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D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Qualifications

1 piece of academic work

Name-Surname Academic
No. (Field of study)/ Institution/ | most recently published in
ID Number Position
Graduation Yeat the past 5 year
2 | Dr. Morakot Choetkiertikul Asst. Prof. | Ph.D. (Computer Science) Assavakamhaenghan N,
ID Number  x=x00x-x00axxxx University of Wollongong, Tanaphantaruk W,
Australia : 2018 Suwanworaboon P,
M.Sc. (Computer Science) Choetkiertikul M, Tuarob S.
Mahidol University : 2012 Quantifying effectiveness of
B.Sc. (Information and team recommendation for
Communication Technology) | collaborative software
Mahidol University : 2007 development. Automated
Software Engineering Aug
2022;29(51):1-48.
3 | Dr. Akara Supratak Ph.D. (Computing Research) Ruenin P, Choetkiertikul M,
ID Number x-xxxx-xxxxx-xxx Imperial College London, Supratak A, Tuarob S. Automatic
United Kingdom : 2018 recommendation of developers
M.Sc. (Computing) for open-source software tasks
Imperial College London, using knowledge graph
United Kingdom : 2013 embedding. Science, Engineering
B.Sc. (Information and and Health Studies Dec
Communication Technology) | 2022;16:22020006.
Mahidol University : 2011
4 | Dr. Ittipon Rassameeroj Ph.D. (Computer Science) Rassameeraqj |, Jomkhamsri P,

ID Number x=xxxx-xxxxx-xxx

University of California, Davis,
USA : 2019

M.Sc. (Computer Science)
Mahidol University : 2008
B.Sc. (Computer Science)
Mahidol University : 2005

Thaithaweewattana N. Student
request system prototype using
low-code development platform.
In: the 2022 International
Conference on Algorithms, Data
Mining, and Information
Technology (ADMIT); 2022 Sep 23-
25; Xi'an, China; 2022. pp. 190-
194,

®o




Program Level M Bachelor [J Graduate Diploma
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Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Qualifications

1 piece of academic work

Name-Surname Academic . .
No. (Field of study)/ Institution/ | most recently published in
ID Number Position
Graduation Yeat the past 5 year
5 | Dr. Jidapa Kraisangka Ph.D. (Information Science) Phankamolsil Y, Rittima A,

ID Number x-xxxx-xxxxx-xxx

University of Pittsburgh, USA :
2019

M.S. (Information Science)
University of Pittsburgh, USA :
2013

B.Sc. (Information and
Communication Technology)
1% Class Honor

Mahidol University : 2010

Teerapunyapong P, Surakit K,
Tabucanon A, Sawangphol W,
Kraisangka J, Talaluxmana Y,
Vudhivanich V. Comparative
assessment of groundwater
recharge estimation using
physical-based models and
empirical methods in Upper
Greater Mae Klong Irrigation
Project, Thailand. Agriculture and
Natural Resources Sep
2022;56(4):737-750.

6.1.2 Program Instructors

] Qualifications **1 piece of academic work
Name-Surname Academic ) .
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
1 | Dr. Peter Fereed Haddawy Prof. Ph.D. (Computer Science) Siriapisith T, Kusakunniran W,

Passport Number xxxxxxxxx

University of Ilinois at Urbana-
Champaign, USA : 1991

M.Sc. (Computer Science)
University of Ilinois at Urbana-
Champaign, USA : 1987

B.A. (Mathematics)

Pomona College, Claremont,
California, USA : 1981

Haddawy P. A retrospective study
of 3D deep learning approach
incorporating coordinate
information to improve the
segmentation of pre- and post-
operative abdominal aortic
aneurysm. PeerJ Computer
Science Jul 2022;8:21033.
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Program Level M Bachelor [J Graduate Diploma

D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Qualifications

**1 piece of academic work

Name-Surname Academic
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
2 | Dr. Chomtip Pornpanomchai Assoc. Prof. | Ph.D. (Computer Science) Pornpanomchai C,
ID Number  x=x00x-x00axxxx Asian Institute of Technology : | Jongsriwattanaporn S, Pattanakul
2000 T, Suriyun W. Image analysis on
M.Sc. (Computer Science) color and texture for chili
Chulalongkomn University : (Capsicum frutescence) seed
1986 germination. Science, Engineering
B.Sc. (General Science) and Health Studies Sep
Kasetsart University : 1981 2020;14(3):169-183.
3 | Dr. Jaremsri Mitrpanont Assoc. Prof. | Ph.D. (Computer Science) Mitrpanont J, Sawangphol W,
ID Number  X=-xxxx-xxxxx-xxx Oklahoma State University, Thongrattana W, Suthinuntasook
USA : 1994 S, Sillapathadapong S,
M.Sc. (Applied Mathematics) | Kitkhachonkunlaphat K. ICDWiz:
Mahidol University : 1983 Visualizing ICD-11 using 3D force-
B.Sc. (Physics) directed graph. Communications
Mahidol University : 1980 in Computer and Information
Science Apr 2021;1371:331-334.
4 | Dr. Suppawong Tuarob Assoc. Prof. | Ph.D. (Computer Science and | Thaipisutikul T, Tatiyamaneekul P,

ID Number  X=-xxxx-xXxxxx-xxx

Engineering)

Pennsylvania State University,
USA : 2015

M.S. (Industrial Engineering)
Pennsylvania State University,
USA : 2015

M.SE. (Computer Science and
Engineering)

University of Michigan, Ann
Arbor, USA : 2010

B.SE. (Computer Science)
University of Michigan, Ann
Arbor, USA : 2009

Lin CY, Tuarob S. A deep feature-
level fusion model for masked
face identity recormnmendation
system. Journal of Ambient
Intelligence and Humanized
Computing Sep 2022.
https://doi.org/10.1007/512652-
022-04380-0.
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Program Level M Bachelor [J Graduate Diploma

D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ID Number x=xxxx-xxxxx-xxx

Mahidol University : 2009
M.Sc. (Computer Science)
Mahidol University : 2002
B.Sc. (Computer Science)
Mahidol University : 1991

. Qualifications **1 piece of academic work
Name-Surname Academic
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
5 | Dr. Vasaka Visoottiviseth Assoc. Prof. | Ph.D. (Computer Engineering) | Katsura Y, Sakarin P, Yamai N,
ID Number  x=x00x-x00axxxx Nara Institute of Science and | Kimiyama H, Visoottiviseth V.
Technology, Japan : 2003 Quick blocking operation of
M.Eng. (Computer Engineering) | firewall system cooperating
Tokyo University of Agriculture | with IDS and SDN. In: the 2022
and Technology, Japan : 1999 | 24" International Conference
B.Eng. (Computer Engineering) | on Advanced Communication
Tokyo University of Agriculture | Technology (ICACT); 2022 Feb
and Technology, Japan : 1997 | 13-16; Pyeongchang, Korea;
2022. pp. 393-398.
6 | Dr. Worapan Kusakunniran Assoc. Prof. | Ph.D. (Computer Science and | Yao L, Kusakunniran W, Wu Q,
ID Number  x=x00x-x0a0xxxx Engineering) Xu J, Zhang J. Recognizing gaits
University of New South across walking and running
Wales, Australia : 2013 speeds. ACM Transactions on
B.Eng. (Computer Engineering) | Multimedia Computing,
1% Class Honor Communications and
University of New South Applications Aug 2022;18(3):75.
Wales, Australia : 2008
7 | Dr. Ananta Srisuphab Asst. Prof. | Ph.D. (Computer Science) Srisuphab A, Kaakkurivaara N,

Silapachote P, Tangkit K,
Meunpong P, Sunetnanta T.
Illegal logging listeners using loT
networks. In: the 2020 IEEE
Region 10 Conference
(TENCON); 2020 Nov 16-19;
Osaka, Japan; 2020. pp. 1277-
1282.
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Program Level M Bachelor [J Graduate Diploma

D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

. Qualifications **1 piece of academic work
Name-Surname Academic
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
8 | Dr. Boonsit Yimwadsana Asst. Prof. | Ph.D. (Electrical Engineering) Saramas K, Kraisangka J,
ID Number x-xxxx-xxxxx-xxx Columbia University, USA : Supratak A, Noraset T,
2007 Yimwadsana B, Kusakunniran
M.S. (Electrical Engineering) W. Human detection and social
Columbia University, USA : distancing measurement in a
2001 video. In: the 2022 19"
B.S. (Electrical Engineering) International Joint Conference
Columbia University, USA : on Computer Science and
2000 Software Engineering (JCSSE);
2022 Jun 22-25; Bangkok,
Thailand; 2022. pp. 1-4.
9 | Dr. Charnyote Pluempitiwiriyawej | Asst. Prof. | Ph.D. (Computer Engineering- | Pluempitiwiriyawej C.
ID Number  x-x00x-3x000xxxx CISE) Comparison of learning
University of Florida, USA : achievement between online
2001 and onsite learning in database
M.S. (Computer Science) design course. Journal of
University of Maryland, USA : | Information and Learning Aug
1997 2022; 33(2):45-56.
B.Eng. (Computer Engineering)
2" Class Honor
King Mongkut's institute of
Technology Thonburi : 1994
10 | Dr. Morakot Choetkiertikul Asst. Prof. | Ph.D. (Computer Science) Assavakamhaenghan N,

ID Number x-xxxx-xxxxx-xxx

University of Wollongong,
Australia : 2018

M.Sc. (Computer Science)
Mahidol University : 2012
B.Sc. (Information and
Communication Technology)
Mahidol University : 2007

Tanaphantaruk W,
Suwanworaboon P,
Choetkiertikul M, Tuarob S.
Quantifying effectiveness of team
recommendation for collaborative
software development.
Automated Software Engineering
Aug 2022;29(51):1-48.
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Program Level M Bachelor [J Graduate Diploma

D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

ID Number x-xxxx-xxxxx-xxx

University of Southampton,
United Kingdom : 2014
M.Sc. (Computer Science)
Mahidol University : 2006
B.Sc. (Computer Science)
Mahidol University : 1998

. Qualifications **1 piece of academic work
Name-Surname Academic
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
11 | Dr. Mores Prachyabrued Asst. Prof. | Ph.D. (Computer Science) Vogtle F, Haddawy P, Yin MS,
ID Number x-xxxx-xxxxx-xxx University of Louisiana at Barkowsky T, Bicout D,
Lafayette, USA. : 2013 Prachyabrued M, Lawpoolsri S.
M.S. (Computer Science) A collaborative platform
University of Louisiana at supporting distributed teams in
Lafayette, USA. : 2007 visualization and analysis of
M.Eng. (Computer Engineering) | infectious disease data. In: the
Kasetsart University : 2002 2022 IEEE 10™ International
B.Eng. (Computer Engineering) | Conference on Healthcare
Kasetsart University : 1998 Informatics (ICHI); 2022 Jun 11-
14; Rochester, MN, USA; 2022.
pp. 226-232.
12 | Dr. Piyanuch Silapachote Asst. Prof. | Ph.D. (Computer Science) Srisuphab A, Kaakkurivaara N,
ID Number  X=-xXxxx-xXxxxx-xxx University of Massachusetts Silapachote P, Tangkit K|
Amherst, USA : 2011 Meunpong P, Sunetnanta T.
M.S. (Computer Science) Illegal logging listeners using loT
University of Massachusetts networks. In: the 2020 IEEE
Amherst, USA : 2006 Region 10 Conference
B.S. (Computer Science) (TENCON); 2020 Nov 16-19;
Cormnell University, USA : 2001 | Osaka, Japan; 2020. pp. 1277-
1282.
13 | Dr. Preecha Tangworakitthaworn | Asst. Prof. | Ph.D. (Computer Science) Huu PN, Tangworakitthaworn

P, Gilbert L. The design and
development of an adaptive
intelligent tutoring system
based on constructive
alignment and cognitive
theories. In: the 2022 19"
International Joint Conference
on Computer Science and
Software Engineering (JCSSE);
2022 Jun 22-25; Bangkok,
Thailand; 2022. pp. 1-6.
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Program Level M Bachelor [J Graduate Diploma

D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Qualifications

**1 piece of academic work

Name-Surname Academic
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
14 | Dr. Rawesak Tanawongsuwan Asst. Prof. | Ph.D. (Computer Science) Pipatnoraseth T, Phongsuphap
ID Number x-xxxx-xxxxx-xxx Georgia Institute of S, Tanawongsuwan R,
Technology, USA : 2003 Sajjacholapunt P, Shimizu |.
M.S. (Computer Science) Breast microcalcification
Georgia Institute of visualization using pseudo-color
Technology, USA : 1999 image processing. In: the 2019
B.S. (Computer Science and 12" Biomedical Engineering
Mathematics) International Conference
University Honors (BMEICON); 2019 Nov 19-22;
Carnegie Mellon University, Ubon Ratchathani, Thailand;
USA : 1996 2019. pp. 1-5.
15 | Dr. Songsri Tangsripairoj Asst. Prof. | Ph.D. (Computer Science) Tangsripairoj S, Sutanaphanit P,
ID Number X-xxxx-xxxxx-xxx Oklahoma State University, Treenitikul S, Wongaod W,
USA : 2004 Maneeintr K. Stockify: A web
M.Sc. (Computer Science) application of fundamental stock
Mahidol University : 1996 analysis for new investors. In: the
B.Sc. (Computer Science) 2020 5™ Interational Conference
2™ Class Honor on Information Technology (INCIT);
Thammasat University : 1994 | 2020 Oct 21-22; Chonburi,
Thailand; 2020. pp. 76-81.
16 | Dr. Srisupa Palakvangsa Na Asst. Prof. | Ph.D. (Computation) Kriangsakdachai S, Palakvangsa-

Ayudhya

ID Number x-xxxx-xxxxx-xxx

University of Manchester,
United Kingdom : 2006

M.S. (Advanced Computing)
Imperial College of Science,
Technology and

Mediicine, United Kingdom :
2000

B.Sc. (Computer Science)

1st Class Honor

Thammasat University : 1998

Na-Ayudhya S, Kusakunniran
W, Devakula-Na-Ayudhya W,
Chantrasagul C,
Manasboonpermpool R,
Sathianvichitr K, Sangsre P,
Surachatkumtonekul T.
Anomaly detection in red reflex
images using deep learning
approaches. In: the 2022 IEEE
Region 10 Conference
(TENCON); 2022 Nov 1-4; Hong
Kong; 2022. pp. 1-6.
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Program Level M Bachelor [J Graduate Diploma

D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

. Qualifications **1 piece of academic work
Name-Surname Academic
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
17 | Dr. Sukanya Phongsuphap Asst. Prof. | Ph.D. (Intelligent System Utanon W, Phongsuphap S,
ID Number  x=x00x-x00axxxx Science) Sawangarom W, Singkleewan N.
Tokyo Institute of Technology, | Non-destructive image processing
Japan : 1999 technique and rule-based
M.Eng. (Intelligence Science) classification in estimating the
Tokyo Institute of Technology, | quality of fruit. Journal of
Japan : 1996 Information Jun 2020;19(1):129-
B.S. (Mathematics) 138.
1st Class Honor
Chiang Mai University : 1984
18 | Dr. Thanwadee Sunetnanta Asst. Prof. | Ph.D. (Distributed Software Kangwanwisit P, Choetkiertikul M,
ID Number  x=x00x-x0a0xxxx Engineering) Ragkhitwetsagul C, Sunetnanta T,
Imperial College, United Maipradit R, Hata H, Matsumoto K.
Kingdom : 1999 A component recommendation
M.Sc. (Foundation of model for issues in software
Advanced Information projects. In: the 2022 19"
Technology) International Joint Conference on
Imperial College, United Computer Science and Software
Kingdom : 1993 Engineering UCSSE); 2022 Jun 22-
B.Sc. (Computer Science) 25; Bangkok, Thailand; 2022. pp.
2" Class Honor 1-6.
Thammasat University : 1991
19 | Dr. Thitinan Tantidham Asst. Prof. | Ph.D. (Computer Science) Hu C, Kuo L, Chen Y, Tantidham

ID Number x-xxxx-xxxxx-xxx

RWTH Aachen University,
Germany : 2010

M.Sc. (Computer Science)
Mahidol University : 1997
B.Eng. (Computer Engineering)
Kasetsart University : 1993

T, Mongkolwat P. QoS-prioritised
media delivery with adaptive data
throughput in loT-based home
networks. Interational Journal of
Web and Grid Services Mar
2021;17(1):60-80.
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Program Level M Bachelor [J Graduate Diploma

D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Qualifications

**1 piece of academic work

Name-Surname Academic
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
20 | Dr. Akara Supratak Ph.D. (Computing Research) Ruenin P, Choetkiertikul M,
ID Number  x=x00x-x00axxxx Imperial College London, Supratak A, Tuarob S. Automatic
United Kingdom : 2018 recommendation of developers
M.Sc. (Computing) for open-source software tasks
Imperial College London, using knowledge graph
United Kingdom : 2013 embedding. Science, Engineering
B.Sc. (Information and and Health Studies Dec
Communication Technology) | 2022;16:22020006.
Mahidol University : 2011
21 | Dr. Assadarat Khurat Dr.-Ing. (Computer Security) Khurat A, Sangkhachantharanan
ID Number  x=x00x-x0a0xxxx Hamburg University of P. An automatic networking
Technology, Germany : 2014 | device auditing tool based on CIS
M.Sc. (Information and benchmark. In: the 2021 18"
Communication International Conference on
Systems) Electrical Engineering/Electronics,
Hamburg University of Computer, Telecommunications
Technology, Germany : 2005 | and Information Technology
B.Eng. (Telecommunication (ECTI-CON); 2021 May 19-22;
Engineering) Chiang Mai, Thailand; 2021. pp.
2" Class Honor 409-412.
King Mongkut's Institute of
Technology Ladkrabang : 2001
22 | Dr. Chaiyong Ragkhitwetsagul Ph.D. (Computer Science) Kangwanwisit P, Choetkiertikul M,

ID Number x-xxxx-xxxxx-xxx

University College London,
United Kingdom : 2018

M.S. (Information Technology)
Carnegie Mellon University,
USA : 2008

B.Eng. (Computer Engineering)
Kasetsart University : 2005

Ragkhitwetsagul C, Sunetnanta T,
Maipradit R, Hata H, Matsumoto K.
A component recommendation
model for issues in software
projects. In: the 2022 19"
International Joint Conference on
Computer Science and Software
Engineering UCSSE); 2022 Jun 22-
25; Bangkok, Thailand, 2022. pp.
1-6.

ololcd




Program Level M Bachelor [J Graduate Diploma

D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Qualifications

**1 piece of academic work

Name-Surname Academic . .
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
23 | Dr. Dolvara Guna-Tilaka Ph.D. (Computer Science) Gunatilaka D, Sanbundit P,

ID Number x-xxxx-xxxxx-xxx

Washington University in Saint
Louis, USA : 2019

M.Sc. (Computer Science)
Washington University in Saint
Louis, USA : 2013

B.Sc. (Information and
Communication Technology)
1% Class Honor

Mahidol University : 2010

Puengchim S, Boontham C.
AiRadar: a sensing platform for
indoor air quality monitoring. In:
the 2022 19" International Joint
Conference on Computer Science
and Software Engineering (JCSSE);
2022 Jun 22-25; Bangkok,
Thailand; 2022. pp. 1-6.

24

Dr. Ittipon Rassameeroj

ID Number x-xxxx-xxxxx-xxx

Ph.D. (Computer Science)
University of California, Davis,
USA: 2019

M.Sc. (Computer Science)
Mahidol University : 2008
B.Sc. (Computer Science)
Mahidol University : 2005

Rassameeroj I, Jomkhamsri P,
Thaithaweewattana N. Student
request system prototype using
low-code development
platform. In: the 2022
International Conference on
Algorithms, Data Mining, and
Information Technology
(ADMIT); 2022 Sep 23-25; Xi'an,
China; 2022. pp. 190-194.

25

Dr. Jidapa Kraisangka

ID Number X-xxxx-xxxxx-xxx

Ph.D. (Information Science)
University of Pittsburgh, USA :
2019

M.S. (Information Science)
University of Pittsburgh, USA :
2013

B.Sc. (Information and
Communication Technology)
1 Class Honor

Mahidol University : 2010

Phankamolsil Y, Rittima A,
Teerapunyapong P, Surakit K,
Tabucanon A, Sawangphol W,
Kraisangka J, Talaluxmana Y,
Vudhivanich V. Comparative
assessment of groundwater
recharge estimation using physical-
based models and empirical
methods in Upper Greater Mae
Klong Irrigation Project,

Thailand. Agriculture and Natural
Resources Sep 2022;56(4):737-750.
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Program Level M Bachelor [J Graduate Diploma

D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Qualifications

**1 piece of academic work

Name-Surname Academic
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
26 | Dr. Pattanasak Mongkolwat Ph.D. (Computer Science) Yang A, Beheshti M, Hudson TE,
ID Number x-xxxx-xxxxx-xxx Ilinois Institute of Technology, | Vedanthan R, Riewpaiboon W,

USA : 1996 Mongkolwat P, Feng C, Rizzo
M.Sc. (Computer Science) JR. Unav: an infrastructure-
McNeese State University, USA | independent vision-based
11991 navigation system for people
B.Sc. (Computer Science) with blindness and low vision.
University of the Thai Sensors Nov 2022;22(22):8894.
Chamber of Commerce doi: 10.3390/522228894.
: 1988

27 | Dr. Pawitra Liamruk Ph.D. (Computer Science) Jiang S. Liamruk P. Effects of

ID Number  x=x00x-x0a0xxxx University of Bath, United SERP information on academic

Kingdom : 2015 search behaviours. In: the 2020-
M.Sc. (Software Systems 5™ International Conference on
Engineering) Information Technology (INCIT);
University College London, 2020 Oct 21-22; Chonbuiri,
United Kingdom : 2010 Thailand; 2020. pp. 33-38.
B.Sc. (Information and
Communication Technology)
1% Class Honor
Mahidol University : 2008

28 | Dr. Petch Sajjacholapunt Ph.D. (Computer Science) Sajjacholapunt P, Supratak A,

ID Number x-xxxx-xxxxx-xxx

The University of Warwick,
United Kingdom : 2016
M.Phil. (Computer Science
with IT Management)

The University of Manchester,
United Kingdom : 2012

M.Sc. (Computer Science)
The University of Manchester,
United Kingdom : 2010

B.Sc. (Information and
Communication Technology)
1st Class Honor

Mahidol University : 2007

Tuarob S. Automatic
measurement of acidity from
roasted coffee beans images using
efficient deep leaming. Joumnal of
Food Process Engineering Aug
2022.
https://doi.org/10.1111/jfpe.14147.
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Program Level M Bachelor [J Graduate Diploma

D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Qualifications

**1 piece of academic work

Name-Surname Academic . .
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
29 | Dr. Pilailuck Panphattarasap Ph.D. (Computer Science) Sawangphol W, Panphattarasap

ID Number x-xxxx-xxxxx-xxx

University of Bristol, United
Kingdom : 2019

M.Sc. (Computer Science)
University of Bristol, United
Kingdom : 2014

B.Sc. (Information and
Communication Technology)
1% Class Honor

Mahidol University : 2011

P, Praiwattana P, Kraisangka J,
Noraset T, Prommin D. Foot arch
classification via ML-based image
classification. Computer-Aided
Design and Applications
2023;20(4):200-213.

30

Dr. Pisit Praiwattana

ID Number x-xxxx-xxxxx-xxx

Ph.D. (Computer Science)
Liverpool John Moores
University, United Kingdom :
2018

M.S. (Computer Science)
University of Southern
California, USA : 2012

B.Sc. (Information and
Communication Technology)
1% Class Honor

Mahidol University : 2009

Sawangphol W, Panphattarasap P,
Praiwattana P, Kraisangka J,
Noraset T, Prommin D. Foot arch
classification via ML-based image
classification. Computer-Aided
Design and Applications
2023;20(4):200-213.

31

Dr. Siripen Pongpaichet

ID Number x-xxxx-xxxxx-xxx

Ph.D. (Computer Science)
University of California, Irvine,
USA: 2016

M.S. (Computer Science)
University of California, Irvine,
USA: 2011

B.Sc. (Information and
Communication Technology)
1 Class Honor

Mahidol University : 2008

Pongpalchet S, Nirunwiroj K
Tuarob S. Automatic assessment
and identification of leadership in
college students. IEEE Access Jul
2022;10:79041-79060.
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Program Level M Bachelor [J Graduate Diploma

D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Qualifications

**1 piece of academic work

Name-Surname Academic . .
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
32 | Dr. Songpon Teerakanok D.Eng. (Information Science Min NM, Visoottiviseth V,

ID Number x-xxxx-xxxxx-xxx

and Engineering)

Ritsumeikan University, Japan:
2019

M.Eng. (Information Science
and Engineering)

Ritsumeikan University, Japan:
2016

B.Eng. (Computer Engineering)
Prince of Songkla University :
2013

Teerakanok S, Yamai N. OWASP
loT top 10 based attack dataset
for machine learning. In: the 2022
24" Interational Conference on
Advanced Communication
Technology (ICACT); 2022 Feb 13-
16; Pyeongchang, Korea; 2022. pp.
317-322.

33

Dr. Thanapon Noraset

ID Number  X=-xxxx-xXxxxx-xxx

Ph.D. (Computer Science)
Northwestern University, USA :
2018

M.S. (Computer Science)
Northwestern University, USA :
2018

B.Sc. (Information and
Communication Technology)
1% Class Honor

Mahidol University : 2010

Noraset T, Chatrinan K, Tawichsri
T, Thaipisutikul T, Tuarob S.
Language-agnostic deep leaming
framework for automatic
monitoring of population-level
mental health from social
networks. J Biomed Inform Jul
2022;133:104145.

34

Dr. Tipajin Thaipisutikul

ID Number x-xxxx-xxxxx-xxx

Ph.D. (Computer Science) 1st
Class Honor

National Central University,
Taiwan : 2021

M.Sc. (Information
Technology) 2nd Class Honor
University of Sydney, Australia
: 2012

B.Sc. (Information and
Communication Technology)
1st Class Honor

Mahidol University : 2010

Thaipisutikul T, Tatiyamaneekul
P, Lin CY, Tuarob S. A deep
feature-level fusion model for
masked face identity
recommendation system. Journal
of Ambient Intelligence and
Humanized Computing Sep 2022.
https://doi.org/10.1007/512652-
022-04380-0.
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Program Level M Bachelor [J Graduate Diploma

D Master

O Higher Graduate Diploma

Faculty of Information and Communication Technology

[ Doctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

Qualifications

**1 piece of academic work

Name-Surname Academic . .
No. (Field of study)/ Institution/ | most recently published in the
ID Number Position
Graduation Yeat past 5 year
35 | Dr. Thitivatr Patanasakpinyo Ph.D. (Computer Science) PatanasakPinyo T, Chen N,

ID Number x-xxxx-xxxxx-xxx

lowa State University, USA :
2017

M.S. (Computer Science)
lowa State University, USA :
2013

B.Sc. (Information and
Communication Technology)
1% Class Honor

Mahidol University : 2007

Singsornsri N, Kanchanaporn N.
Verifying and assessing a
performance of an automatic
vacuum robot under different
room conditions. EPIC Series in
Computing. Mar 2022;82:11-20.

36

Dr. Wudhichart Sawangphol

ID Number x-xxxx-xxxxx-xxx

Ph.D. (Information Technology)
Monash University : 2017

MIT Honours (Software
Engineering and Data
Management)

Monash University : 2012

B.Sc. (Information and
Communication Technology)
1% Class Honor

Mahidol University : 2009

Sawangphol W, Panphattarasap
P, Praiwattana P, Kraisangka J,
Noraset T, Prommin D. Foot arch
classification via ML-based image
classification. Computer-Aided
Design and Applications
2023;20(4):200-213.

37

Lect. Snit Sanghlao

ID Number X-xxxx-xxxxx-xxx

M.Eng. (Computer Engineering)
Kasetsart University : 2003
B.Sc. (Computer Science)
Mahidol University : 1994

Yimwadsana B, Serey V, Sanghlao
S. Performance analysis of an
AoA-based Wi-Fi indoor
positioning system. In: the 2019
19" International Symposium on
Communications and Information
Technologies (ISCIT); 2019 Sep 25-
27; Ho Chi Minh City, Vietnam;,
2019. pp. 36-41.
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Program Level M Bachelor [J Graduate Diploma Faculty of Information and Communication Technology
O Master [ Higher Graduate Diploma L] boctor

Program Bachelor of Science Program in Information and Communication Technology (International Program)

7. Instructor’s Professional Development
7.1 New Instructor Orientation
(1) Have an orientation for new lecturers to introduce how to be professional
lecturers and provide information about the policy of the Faculty and University.
(2) Support new lecturers to actively expand their knowledge and experience in
teaching and research.
(3) Arrange the teaching load in which new lecturers will be co-teaching with
experienced lecturers. So that, senior lecturers can support and advise new

lecturers about teaching methods in a particular course.

7.2 Knowledge and Skill Development for Instructor
7.2.1 Development of Teaching Skills, Assessment, and Evaluation
(1) Give a lecture, seminar or workshop about teaching and learning management
including teaching, measurement, and assessment techniques.
(2) Evaluate teaching skills and record them after class.
(3) Analyze the result to improve teaching skills.

(4) Support academic staff to do research in the area of education.

7.2.2 Other Academic and Professional Development
(1) Encourage academic staff to participate in academic services such as developing
a service and passing on their knowledge to society.
(2) Encourage academic staff to conduct more research and use their research
publications in their teaching method.
(3) Support academic staff to participate in several events such as academic

services, conferences both national and international.
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Section 6 Admission Requirements

1. Admission Requirements

1)

2)

Graduated and hold a high-school (Grade 12) diploma or its equivalent certificate in the
science and mathematics program.

Pass the admission requirements that are announced annually based on Office of the
Higher Education Commission and the board of administration of the Faculty of
Information and Communication Technology, Mahidol University. The admission criteria
include a set of written examination scores of subjects from the specified national,
international or standard tests and/or an interview score.

International students or applicants who graduated high-school (Grade 12) or equivalent
from foreign country must have a certification letter from the Ministry of Education and
must pass the selection process determined by the Faculty of Information and
Communication Technology, Mahidol University.

Applicants who are not in the science and mathematics program in their high-school
studies must pass the condition 2 as stated above.

Applicants must have a stable physical and mental health for studying in the program.

2. Admission

The admission of the program is divided into international direct admission and national

admission according to the different type of study systems (Thai and International systems).

The international direct admission offers the opportunity for Thai and other nationality
students who have got the international qualification from the international schools in
Thailand and abroad to apply. Students in this group are required use the standard
proficiency test scores in English and Mathematics together with the statement of purpose
to apply for the ICT program. The list of accepted standard test and its minimum required
score are revised and announced annually.

The national admission of ICT program follows the Thai University Central Admission System
(TCAS) announcement, which is updated annually. The rounds of admission usually include
the Portfolio round (TCAS1), Quota round (TCAS2), Admission round (TCAS3), and Direct
admission round (TCAS4). The applicant’s qualification has to meet the criteria of each round

and the application will be submitted through the Mahidol University’s admission system.
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3. Limitations for Certain Groups of Newly Enrolled Students and Strategies to Resolve

Students’ Limitations

Limitations of Newly Enrolled Students

Strategies to Resolve Students’ Limitations

Students have different levels of basic
knowledge or insufficient basic knowledge

from their high school study.

The ICT program provides a pre-sessional
program called “ICT Preparatory Program” for
new students. This program aims to lay a
foundational skills and knowledge in English,
Mathematics, and Science for studying in the
ICT program and get them accustomed to
university and English environment lecture.
This program is available before the first

semester of the first year of the program.

Students need to adjust themselves to be
familiar with university study. Particularly,
they must be more responsible for their

learning, and decision making.

The program provides an academic advisor for
each student. Advisor is responsible for
monitoring the student’s academic progress and

providing consultations to the student.

Students may have difficulties in
understanding lecture or in
communicating with colleagues, staff, or
lecturers in English. In addition, some
students might not have any computer
science background before such as basic

computer programming language.

The program evaluates students’ English
proficiency and classifies students into
several levels such as fundamental,
intermediate, and advanced levels. To
improve English skills of students who are in
the fundamental and intermediate levels,
additional lectures/classes about English
communication skill (listening, speaking,
reading and writing) and presentation skill are

provided.

Students have to manage their time
appropriately to not only studying but also
joining several extra-curriculum activities

organized by Faculty of ICT and outsides.

The program has several activities between
lecturers and students to improve the

collaboration and teamwork skills.

Students have insufficient funding.

The funding and scholarship from Mahidol

University and outsides are announced.
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Section 7 Student Evaluation Criteria and Graduation Requirements

1. Grading Rules/Guidelines
The student assessment and graduation are followed the academic regulation of
Mahidol University for Bachelor Degree study (year 2009 and year 2017)

Grade letters and meaning of the assessments are shown below

(1) Letter with level

Grade Achievement Level Value

A Excellent 4.00
B+ Very Good 3.50
B Good 3.00
C+ Fairly Good 2.50
C Fair 2.00
D+ Poor 1.50
D Very Poor 1.00

Fail 0.00

(2) Letter without level

Grade Achievement

AU Audit

O Outstanding

S Satisfactory

T Transfer of Credit
u Unsatisfactory

| Incomplete

P In Progress

X No Report

W Withdrawal
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A student’s status is determined after the first two regular semesters. A student is
considered to be in a regular status when his/her cumulative GPA is 2.00 or higher. A student
whose cumulative GPA falls below 2.00 is in the probation status as follows:

High probation status: the cumulative GPA is 1.80 or higher
Low probation status: the cumulative GPA is 1.50 or higher, but less than 1.80
Students who fall into one of the following categories will be dismissed from the

program.
® Students with a cumulative GPA below 1.50.
® Students with a cumulative GPA below 1.80 for two consecutive semesters.
® Students with a cumulative GPA below 2.00 for four consecutive semesters.

® Students who have repeatedly violated the university rules and regulations
governing student conducts including: plagiarism of assignments, cheating
during examinations, drug use, damage to the university’s properties or

reputation, gambling, stealing and other inappropriate behaviors.

2. Standard Verification Process for Student Achievement
Program Faculty Members verify the student achievements during two phases: before
graduation and after graduation.
2.1 Verification of student achievement before graduation
e | ectures of each course assess students according to the teaching and assessment
plan
e Students evaluate teaching and learning at the course level
e Every semester, students’ performance and evaluation scores are reported to the
head of Program Faculty Members and Deputy Dean for Academic Administrator.
e Institution has internal quality assurance standard process to verify student
achievements
2.2 Verification of student achievement after graduation
e The Faculty monitors employability of graduates by using the survey of graduate
study and employment recorded within 1 year after graduation (every three

months after students graduated.)
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For employers, the Faculty collects the satisfactory towards our graduates annually
through the survey and focus group.

The Faculty conducts the survey of career developments of graduates.

The Faculty survey the usefulness of the knowledge acquired from the special
tracks.

The students’ products that published to the public; for example, innovation
system for real world problem or the innovation prize from external organization
The Faculty receive feedbacks and comments from the external experts in
program/curriculum assessment. The feedbacks and suggestions from

lecturers regarding students’ preparedness and self-development.

3. Graduation Requirements

3.1 Students can qualify for Bachelor of Science in Information and Communication

Technology (International Program) when they satisfy the following criteria:

(1) Achieve all program learming outcomes and fulfill the subjects in accordance with

)

3)

@)

(5)
(6)

the program curriculum, which has the minimum requirements of 120 credits
including a minimum of 30 credits of general education courses, a minimum of 84
credits of specific education courses and a minimum of 6 credits of free elective
courses.

Have the cumulative grade point average of at least 2.00 at the completion of the
program.

Students need to pass an English Exam, with minimum level of English of TOEFL
PBT 525/CBT 196/ IBT 70/IELTS 5.5/TOEIC 620 or pass the other standard criteria
stated in the faculty’s and the university’s announcement.

Having a minimum grade as C for the Fundamental of programming, Public Speaking
and Presentation, and Academic Writing courses.

Have no debt obligations with Mahidol University

Not under student status suspension

Note: The graduation criteria are subject to change according to the the curriculum

revision announced by the Faculty of Information and Communication Technology.
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3.2

3.3

3.4

To recognize the outstanding achievements, students who maintain a high scholastic
GPA are eligible for graduation with the following honors. First Class Honor: Earn a
cumulative GPA of 3.50 or higher. Second Class Honor: Earn a cumulative GPA of 3.25

¢

or higher, but less than 3.50. Never receive an ‘F’, ‘W’ or ‘I’ grade for any course.
Never regrade any course. Complete all the required courses within 4 years since
initial registration.
To request for graduation, students must meet the following requirements.
(1) Be students who registered and received passing grade in all courses as required in
the program study plan
(2) Pass the requirement of core courses and core activities as required by the Faculty
and Mahidol University
(3) Pass the English proficiency requirement required by the Faculty.
(4) Students who satisfy with requirement (1) and (2) can submit a request form for

graduation to the Office of Registrar within the deadline provided by the University.

Otherwise, they will not be considered to graduate within that academic semester.

In the case that students do not qualify to receive a Bachelor of Science in Information
and Communication Technology (International Program) according to the graduation
criteria stated in 3.1, students might still qualify for an Undergraduate Diploma in
Information and Communication Technology (International Program) when they satisfy
the following criteria:

(1) Student must ahieve all learning outcomes outlined for the undergraduate
diploma and fulfill the subject requirements in accordance with the program
curriculum, which has the minimum requirement of 100 credits, including a
minimum of 24 credits of general education courses, a minimum of 45 credits
of specific educational courses and a minimum of 3 credits of free elective
courses.

(2) Have a cumulative grade point average of at least 2.00 at the completion stage
of the undergraduate diploma.

(3) Have approval from the faculty committee.
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4. Students’ Appeal
4.1 Follow the Mahidol University Regulation about student discipline year 2010 Section 3.
4.2 AW ICT students have channels to appeal the course assessment, teaching methods,
or any requests as follows:
- Contacting and discussing with the course instructor
- Filling the General Request form (available at the Faculty's reception desk and online
at https://www.ict.mahidol.ac.th/student/forms-download/) and submitting the form
to academic affair of the Faculty of ICT.
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Section 8 Quality Assurance

The ICT program used the ASEAN University Network-Quality Assurance (AUN-QA)
framework to assess the quality of the learning and teaching as well as the study environments.
Based on each category stated in the AUN-QA framework, the ICT program operates as follows:

1. Expected Learning Outcome: The program used the backward designed approach to
identify the alignment of program leamning outcomes and other related aspects. The program
committee and ICT faculties have a monthly meeting to discuss about the issues of teaching and
learning and assessment during the semesters. After each academic year ends, there is the After
Teaching Review to update the summary of students’ performance and plan for the next academic
year. The outcome of the program will be monitored annually and revised every 5 years.

2. Program Structure and Content: The alignment of the program learning outcome and the
course learning outcome were identified and structured in a proper sequence. Students are studying
the basic skill in their first year and more advanced courses in the later year.

3. Teaching and Leamning Approach: The Mahidol University education philosophy (learning-
centered education, outcome-based education, and constructivism) is used to guide teaching and
learning approaches of the program.

4. Student Assessment: The assessment criteria of each lesson, course, and the programs
are defined with alignment across the teaching and leaming activities. In addition, from the beginning
of the first year, students will be classified based on their English standard test scores and assigned
to an appropriate level of English class. This is for an instructor to be able to focus on developing
their skills better.

5. Academic Staff: The ICT program monitors the staff and student workload annually for
the academic staff planning. The competency of each academic staff is determined, evaluated, and
communicated to ensure the program can offer a quality education to students.

6. Student Support Service: The student supports and student activities are monitored and
revised annually to ensure that the students get the support and extra-curriculum experiences. The
student intake policy is also revised annually by the program committee, which focuses on the basic
qualification needs for studying in the ICT discipline and the alignment with the TCAS and Mahidol

University policies.
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7. Facilities and Infrastructure: The program provides laboratories, equipment, library, co-
working space and activity space for students, which the accessibility and maintenance are done by
the responsible team in every semester.

8. Output and Outcomes: The student achievements and learning outcomes are monitored
every semester by the student advisor, the curriculum committee and the academic administration.
At the end of each academic year, the surveys are sent to each stakeholders’” group asking about

the feedback, engagement, employability and satisfaction on different criteria.
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Section 9 Evaluation, Improvement, and Implementation

1. Assessment of Teaching Effectiveness
1.1 Assessment of Teaching Strategy

(1) The lecturers are required to record their teaching in each semester for teaching
development.

(2) In the teaching training course or seminar, the lecturers are required to evaluate the
training’s outcomes. The knowledge application on teaching and learning will be
followed up.

(3) There is an analysis of students’ course evaluation.

(4) The teaching and learning development plan is designated as a topic for discussing in

the program committee meeting or annual faculty staff seminar.

1.2 Assessment of the Instructor’s Skills in Applying Teaching Strategies
(1) Analysis of students’ evaluation of courses towards instructors’ skills, punctuality,
course objectives’ introduction, course evaluation criteria clarification, and
teaching medias.
(2) Teaching observation by Program Director or Teaching Skills Evaluation Committee

appointed by the Faculty of ICT.

2. Overall Evaluation of the Program

(1) Analysis of the survey on graduates for following up graduates’ knowledge, work
responsibilities, and weaknesses.

(2) Employers’ satisfaction survey towards the graduates.

(3) Program committee meeting or seminar with experts and employers discussing on
program content for curriculum improvement that meets the needs of society
and keep up with the change of the world.

(4) Collecting information for program development as well as teaching and learning

improvement in overall picture and in each particular course.
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3. Assessment of the Program Implementation Based on the Program Specification
The program monitors the teaching and learning based on the students’ feedback at
the end of each semester through the students’ course evaluation. For students’
performance based on each course assessment criteria, the program committee will have a
look at the TQF5 that summarized the overall performance of students as well as issues

about the course management for improving the program implementation.

4. Review of Evaluation Results and Plans for Improvement

(1) There is an analysis and report of the students' course evaluation in every semester

in which the course instructors will be informed in order to develop their teaching

and learning. The Program Chair can use this information for the instructors’

development plan.

(2) There is an analysis and a report of teaching evaluation to the program committee.

This information is used for developing students’ knowledge and qualifications

required by the program, as well as planning for new student admissions.

(3) There is a program committee meeting to monitor and solve the teaching and learning

problems timely.

(4) There is an educational committee of the Faculty of ICT who is in charge of the

educational plan.
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Appendix 1
MU Degree Profile

Bachelor’s degree Program

1. Program Title
(n Tha)  meansUdin

(In English) Bachelor of Scien

annivwmaluladansaumaLagn1sEedns (W1W1e)

ce Program in Information and Communication Technology

(International Program)

2. Degree Offered

(In Thai) 3ne1ddasungdm @I NAlUlad@SaumnALaLN1SE0aENS

(In English) Bachelor of Science in Information and Communication Technology

General Information of the Progr

am

Type of program

Bachelor's degree: Academic Program

Number of Credits

120 credits

Study Duration / Program
Cycle

4 years

Program Status and Program
Schedule

Revised program in the 1% semester of academic year 2023 onwards

Degree Granting

One degree

Degree-granting Institutions
(MOU with other institutions)

Mahidol University

Accreditation Institution

Specific information of the progr

am

Goals & Objectives

Goals:

To produce graduates with expertise in information and communication
technology (ICT) coupled with analytical thinking, presentation and creative
skills, and English language skills necessary for professional practice and
further study of new knowledge to meet the vision of the Faculty to be a
leading institution that can meet the needs of a rapidly changing world in
education, research and innovation in computer and digital technology
internationally and according to the characteristics of desirable graduates of
Mahidol University and to provide a Bachelor of Science program in
Information and Communication Technology (Intemational Program) is
accredited according to AUN-QA interational standards and focuses on

student learning achievement (Outcome-based Education).
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Objectives:

By the end of the study, graduates will be able to:

1. Have knowledge and skills in computer science and information and
communication technology, well-versed in science, social sciences,
humanities and economics.

2. Have the ability to analyze, design, and develop computer software
and effectively apply computer hardware.

3. Professionalism, ethics, social responsibility and respect the laws
related to the field of information and communication technology.
4. Ability to solve problems, basic analytical thinking, present and
create ICT works based on principles and reasons by oneself.

5. Have the necessary English language skills for professional practice

and learn more about computer science.

Distinctive Features

The students will have well-rounded knowledge in various fields and deep
knowledge in specific fields. There is a flexible curriculum structure that
allows students to personalize their specialization. The curriculum structure
also supports life-long leaming skills and international experiences including
having partners in cooperation with foreign countries to produce graduates’
opportunity in competitive experience, conducting research and working

with international companies or organizations.

Educational System

Semester

Graduates’ advancement

Career opportunities

1. Academic area

e.g., Computer Science Educator, Computer Scientist, Data Scientist, Data
Engineer
2. System Design and Development area

e.g., System Analysts and Designers, Corporate Architecture Designers,
Electronic Business System Developers, Programmers, Web Developers,
User Experience Designers, Software Developer, Software Engineer,
Multimedia Developer, Game Developer
3. System Testing area

e.g., Software Tester, Cyber Security System Analyst
4. System Management and Control area

e.g., Database Administrators, Network and Server Administrators

5. ICT Entrepreneurs and ICT Application area

Further fields of study

Master’s degree or Ph.D. in Information and Communication Technology
and related fields
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Philosophy in program administration

Educational Philosophy

The program focuses on learning achievement (Outcome-based Education)
that the learner is the main component of education. There is a process to
enhance knowledge through a combination of theoretical knowledge and
instructor guidance in which students are accumulators of knowledee,
connect with old and new knowledge to create understanding from virtual
situations applied with the experience to solve the problems with creativity.

(Learning-Centered; Constructivism and Essentialism Blending)

Strategy / teaching guidelines

The program is taught according to the Outcome Base Education (OBE)
approach, aiming to achieve the specified learning outcomes. The teaching
strategy focuses on active learning by providing a variety of learning activities
(Activity-based Leaming), Project-based learning and by applying and
integrating knowledge in practice, have creative ideas, can extend the
existing knowledge to new contexts, emphasizing on practical work,
develop the research skills of the students from basic to advanced levels
respectively, so that learners can relate their knowledge. using various
teaching methods as follows:

e Interaction-based Lecture

e Lab

¢ Discussion

e Cooperative Learning

o Experience-based Case Study (Discovery Leaming)

e Inquiry-based Learning

e Coaching

e Project-based Learning (Expeditionary Learning)

Strategy / student’s evaluation

guidelines

The program provides the Leaming Assessments (PLOs) in the form of
Formative Assessment and Summative Assessment, and grades are judged
based on theoretical and practical scores of students in various areas
according to the learing outcomes as follows:

e Quiz

e [Examination

e Observation

e Assigcnment Evaluation

e Report Evaluation

e Essay Evaluation

o Project Evaluation

e Presentation Evaluation

e Critique Evaluation

¢ Participation Assessment

e Self-Assessment
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Competences provided to the students

Generic Competences 1. Equipping with the 21% century skills, including the ability to

communicate and present the work in English, the ability to work as a
team and manage team relationship, the ability to analyze and solve
problems as well as being creative and having leadership skills

2. Being able to manage and complete assigned tasks within the specified
time effectively.

3. Having morals and ethics, responsibility for oneself and the public, and
complying with the rules of the society.

4. Being able to use software tools or related technology for real-world

problem solving.

Subject-specific Competences 1. Having knowledge of specific computer science subjects as follows:

Organization and Information Systems, Technology Application, Software
Development, Fundamental and Infrastructure, System Architecture

2. Being able to apply knowledge of 1 in 8 areas related to the profession
in solving problems, making decisions, or developing computer systems (8
areas: Computer Science, Database Systems, Network and Security,
Software Engineering, Health Information Technology, Interactive
Multimedia Technology, Information Systems Management, Artificial
Intelligence).

3. Being able to further apply the ICT knowledge in the project, learing

outside the classroom, and research work.

Graduates’ learning outcomes

At the end of the program, successful students will be able to:

Program-Level Learning Outcomes: PLOs

PLO1:
PLO2:
PLO3:

PLO4:

Solve ICT related problems using critical thinking, problem solving, and ICT disciplinary skills
Demonstrate abilities to work in ICT related project collaboratively

Perform the individual, social, and ethical responsibilities of a professional working in
ICT-related disciplines

Use effective command of the English language for professional communication

Stream Learning Outcomes: SLOs

SLO1:

SLO2:

Design a wide range of applications in the real-world using knowledge and skills in one
or more specializations including Computer Science (CS), Database Systems (DB),
Network and Security (NS), Software Engineering (SE), Health Information Technology
(HT), Interactive Multimedia Technology (MT), Information Systems Management (IS),
and Artificial Intelligence (Al)

Develop ICT-based solutions or ICT-based research with the awareness of advanced

technologies using ICT professional practices and lifelong learing skills
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Appendix 2

Program Learning Outcomes

Appendix 2.1 Program-level Learning Outcomes and Sub Program-level Learning

Outcomes (PLOs and SubPLOs)

At the end of the program, successful students will be able to:

PLOs

SubPLOs

PLO1: Solve ICT related problems using
critical thinking, problem solving, and ICT
disciplinary skills

P1.1 Define concepts related to the basic knowledge of Mathematics,
Creativity, Health and Self-development, Science and
Environmental, Finance and Management, Civic, Inter-cultural and
Global Awareness

P1.2 Discuss problems related to ICT subject matter

P1.3 Solve given problems using possible solutions related to computer
software/hardware technologies with awareness of limitations and

constraints

PLO2: Demonstrate abilities to work in

ICT related project collaboratively

P2.1 Demonstrate abilities to work in a team based on the responsible
role
P2.2 Use ICT technologies and collaborating tools while working on the

ICT-related project

PLO3: Perform the individual, social, and
ethical responsibilities of a professional

working in ICT-related disciplines

P3.1 Discuss the code of ICT-related ethics for business, social, security,
professional context properly
P3.2 Perform honesty, integrity, responsibility, morality, and accountability

when working in ICT-related project

PLO4: Use effective command of the
English language for professional

communication

P4.1 Communicate using appropriate English srammar and vocabulary in
various contexts

P4.2 Use suitable oral and written English language in a specific situation

P4.3 Present ICT-related concept and knowledge in English to others in

an international environment effectively
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PLOs

SubPLOs

SLO1: Design a wide range of applications
in the real-world using knowledge and
skills in one or more specializations
including Computer Science (CS),
Database Systems (DB), Network and
Security (NS), Software Engineering (SE),
Health Information Technology (HT),
Interactive Multimedia Technology (MT),
Information Systems Management (1S),

and Artificial Intelligence (Al)

S1.1 Discuss reliable sources of required information and knowledge
related to the specializations

S1.2 Analyze information and knowledge in the specialized fields

S1.3 Determine appropriate techniques and methods to solve
specialization-related problems.

S$1.4 Design the specialization-related applications that solve problems in

the specialized fields

SLO2: Develop ICT-based solutions or
ICT-based research with the awareness of
advanced technologies using ICT
professional practices and lifelong

learning skills

S2.1 Analyze ICT-related problems and motivations based on the
collected information

S2.2 Evaluate ICT solutions for research problems or industrial problems
that related to one or more specializations professionally

52.3 Develop new ICT solutions for managing projects in organizations

such as business, government, or academic institutes

Appendix 2.2 Relationship between Program-Level Learning Outcomes and Desirable

Characteristics of Mahidol University Graduates

4 MU-Graduate Attributes

Program-Level Learning Outcome

PLO1 PLO2 PLO3 PLO4 SLO1 SLO2

thoroughly both breadth & depth

T-shaped Breath & Depth: Understanding

v v v

Globally Talented: Having talented and

experiences to contending against globally

Socially Contributing: Having a public

consciousness advantaging to the society

contributing creativity

Entrepreneurially Minded: Decisively thinking, v

doing, making a decision to accordingly
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Appendix 2.3 Expected Learning Outcomes of Students in Each Year of Study at the End

of Academic Year

Year of Details
Study
1 After the 1% year of study, the students are expected to

1. Define concepts related to the basic knowledge of Mathematics, Creativity, Health and Self-development,
Science and Environmental, Finance and Management, Civic, Inter-cultural and Global Awareness

2. Discuss problems related to ICT subject matter

3. Demonstrate abilities to work in a team based on the responsible role

4. Communicate using appropriate English grammar and vocabulary in various contexts

After the 2™ year of study, the students are expected to

1. Solve given problems using possible solutions related to computer software/hardware technologies with
awareness of limitations and constraints

2. Use ICT technologies and collaborating tools while working on the ICT-related project

3. Discuss the code of ICT-related ethics for business, social, security, professional context properly

4. Use suitable oral and written English language in a specific situation

5. Discuss reliable sources of required information and knowledge related to the specializations

6. Analyze ICT-related problems and motivations based on the collected information

After the 3 year of study, the students are expected to

1. Perform honesty, integrity, responsibility, morality, and accountability when working in ICT-related project
2. Present ICT-related concept and knowledge in English to others in an international environment effectively
3. Analyze information and knowledge in the specialized fields

4. Determine appropriate techniques and methods to solve specialization-related problems.

5. Evaluate ICT solutions for research problems or industrial problems that related to one or more

specializations professionally

After the 4™ year of study, the students are expected to
1. Design the specialization-related applications that solve problems in the specialized fields
2.Develop new ICT solutions for managing projects in organizations such as business, government, or

academic institutes
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Appendix 3

Appendix 3 Relation between PLOs and Learning Outcome Standards in Accordance with Thai

Quialification Framework for Higher Education

Learning Outcome Standards in Accordance with Thai
Qualification Framework for Higher Education/ the

Professional Qualifications Framework

PLO1

PLO2

PLO3

PLO4

SLO1

SLO2

1. Knowledge

1.1 Demonstrate understanding of ICT-related topics,

principles, frameworks, and theories.

1.2 Have knowledge and understanding of ICT in the

specialization fields.

1.3 Have knowledge and understanding of business, social,

security, professional, and ICT-related ethics

2. Skills

2.1 Demonstrate abilities to work in a team

2.2 Apply knowledge and tools to develop solutions to

problems in computer science.

2.3 Have critical thinking, creativity, problem solving and life-

long learning skills

2.4 Be able to communicate in English in the working-

environment

3. Ethics

3.1 Possesses morality, ethics, and honesty.

3.2 Have discipline, punctuality, and professional integrity.

3.3 Respect the rights and opinions of others, as well as not

violating the rights and intellectual property of others.

4, Character

4.1 Be professional in working environment

4.2 Be able to apply various kind of technologies to solve

problem for other people.
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Appendix 4

Curriculum Mapping

Table 1 Compulsory Courses in Accordance with Study Plan

Number Program-Level Learning Outcomes (PLOs)
Course Codes & Course Titles
of Credits | PLO1 | PLO2 | PLO3 | PLO4 | SLO1 | SLO2
First Year
Semester 1
ITLG 111 Technical English | 2(1-2-3) I/P
[TCS 111 Linear Algebra and Calculus for 3 (3-0-6)
Computing
ITCS 112 Discrete Structures 3 (3-0-6) |
ITCS 113 Fundamentals of Programming 3 (2-2-5) I/P/A |
ITCS 114 Introduction to Computer Ethics 1(1-0-2) |
General Education Courses (Table 2) 8 credits
Semester 2
ITLG 121 Reading Skills 2 (1-2-3) R/P
[TCS 121 Probability and Statistics for Computing 3(3-0-6) |
ITCS 122 Numerical Methods 3 (3-0-6) |
[TCS 123 Object Oriented Programming 3(2-2-5) R/P
[TCS 124 Introduction to Digital Systems 3 (3-0-6) |
ITCS 126 Introduction to Entrepreneurship 3 (3-0-6) |
General Education Courses (Table 2) 4 credits
Second Year
Semester 1
[TLG 211 Technical English | 2(1-2-3) R/P
ITCS 213 Computer Organization and Architecture 3(3-0-6) R
[TCS 214 Data Structures and Algorithm Analysis 3(3-0-6) R
MCS 215 Introduction to Interactive Multimedia | 3 (3-0-6) R
Technology
ITCS 216 Fundamentals of Database Systems 3 (3-0-6) R
ITCS 217 Computer Data Communication 3 (3-0-6) R
General Education Course (Table 2) 2 credits
Free Elective course (Table 5) 2 credits
Semester 2
[TLG 221 Public Speaking and Presentation 2(1-2-3) R/P/A
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Number Program-Level Learning Outcomes (PLOs)
Course Codes & Course Titles
of Credits | PLO1 | PLO2 | PLO3 | PLO4 | SLO1 | SLO2
ITCS 223 Introduction to Web Development 3 (2-2-5) R/P R |
[TCS 224 Fundamentals of Information Systems | 3 (3-0-6) R |
and Software Development
ITCS 225 Principles of Operating Systems 3(3-0-6) R R
ITCS 226 Introduction to Computer Network 3(3-0-6) R |
ITCS 227 Introduction to Data Science 3 (3-0-6) R I
General Education Course (Table 2) 2 credits
Free Elective course (Table 5) 2 credits
Third Year
Semester 1
ITLG 311 Business Communication 2(1-2-3) R/P
ITCS 311 Computer and Business Ethics 2 (2-0-9) R R R
ITCS 312 Computer and Communication Security 3 (3-0-6) R R R
ITCS XXX Elective courses (Table 3 Specialization) 6 credits
General Education Course (Table 2) 4 credits
Free Elective course (Table 5) 2 credits
Semester 2
ITLG 321 Academic Writing 2(1-2-3) M/P/A
[TCS XXX Elective courses (Table 3 Specialization) 9 credits
Free Elective course (Table 5) 2 credits
Fourth
Semester 1
ITCS XXX Elective course (Table 3 Specialization) 3 credits
Capstone courses (Table 4) 6 credits
Semester 2
Capstone courses (Table 4) 6 credits
Comprehensive/Exit Exam

PLO is Introduced and Assessed A
R = PLO is Reinforced and Assessed

P = PLOis Practiced and Assessed
M

= Level of Mastery is Assessed

= PLOs are assessed
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Table 2 Electives in General Education Courses

Number Program-Level Learning Outcomes (PLOs)
Course Codes & Course Titles
of Credits | PLO1 | PLO2 | PLO3 | PLO4 | SLO1 | SLO2
1) Creativity Literacy
ITGE 141 Digital Photography 1(0-2-1) I/P
ITGE 142 Digital Drawing and Painting 1(0-2-1) I/P
ITGE 145 E-Sport and Content Streaming 2 (2-0-4) |
[TGE 146 Creative Thinking 2 (2-0-9) |
2) Health and Self-development Literacy
[TGE 102 Digital Mindfulness and Time 2 (2-0-9)
Management
ITGE 103 Problem Solving Techniques 2 (2-0-4) |
ITGE 301 Communication Strategies in Professional | 2 (2-0-4) |
Life
3) Science and Environmental Literacy
ITGE 159 Software Lab for Basic Scientific Problem 1(0-2-1) I/P
Solving
ITGE 162 Physical Science and Computation 2 (2-0-4) |
[TGE 163 Research Methodology 2 (2-0-9) |
ITGE 164 Computer Application in Biology 2 (2-0-4) |
ITGE 165 Computer Application in Chemistry 2 (2-0-49) |
4) Finance and Management Literacy
ITGE 271 Creating Professional Team Working 2 (2-0-4) |
ITGE 272 Professional Productivity Application 1(0-2-1) I/P
ITGE 274 Basic Accounting 2 (2-0-9) |
ITGE 275 Economics 2 (2-0-4) |
[TGE 276 Management 2 (2-0-9) |
ITGE 277 Digital Marketing 2 (2-0-4) |
5) Inter Cultural and Global Awareness Literacy
ITGE 161 Inter-cultural Awareness 2 (2-0-4) |
ITLG 113 English for Content Creation 2(1-2-3) | I/P
ITLG 114 English for IELTS Test Intermediate 2(1-2-3) I/P
ITLG 115 English for TOEFL Test Intermediate 2(1-2-3) I/P
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Number Program-Level Learning Outcomes (PLOs)
Course Codes & Course Titles

of Credits | PLO1 | PLO2 | PLO3 | PLO4 | SLO1 | SLO2
ITLG 116 English for TOEIC Intermediate 2(1-2-3) I/P
ITLG 123 English Preparation for IT Studies 2(1-2-3) I/P
ITLG 124 English for IELTS Test Advanced 2(1-2-3) R/P
ITLG 125 English for TOEFL Test Advanced 2(1-2-3) R/P
ITLG 126 English for TOEIC Advanced 2(1-2-3) R/P
6) Civic Literacy
ITGE 182 Cybersecurity Awareness 2 (2-0-9) | [
ITGE 183 Social Issues and Professional Practices 2 (2-0-49) | |
7) Required Language Courses
ITLG 111 Technical English | 2(1-2-3) I/P
ITLG 112 Listening and Speaking | 2(1-2-3) /P
ITLG 121 Reading Skills 2(1-2-3) R/P
ITLG 122 Listening and Speaking Il 2(1-2-3) R/P
ITLG 211 Technical English II 2(1-2-3) R/P
ITLG 213 Elementary German | 2(1-2-3) I/P
ITLG 214 Elementary Japanese | 2(1-2-3) I/P
ITLG 215 Elementary Chinese | 2(1-2-3) I/P
ITLG 221 Public Speaking and Presentation 2(1-2-3) R/P/A
ITLG 222 Technical English I 2(1-2-3) R/P
ITLG 223 Elementary German |l 2(1-2-3) R/P
ITLG 224 Elementary Japanese |l 2(1-2-3) R/P
ITLG 225 Elementary Chinese Il 2(1-2-3) R/P
ITLG 311 Business Communication 2(1-2-3) R/P
ITLG 312 Advanced Reading 2(1-2-3) M/P
ITLG 313 Advanced Public Speaking and 2(1-2-3)
Presentations M/P
ITLG 321 Academic Writing 2(1-2-3) M/P/A
[TLG 322 Special Topics in Reading and Writing 2(1-2-3) M/P
ITLG 412 Advanced Technical Writing 2(1-2-3) M/P
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Table 3 Electives in Specific courses (Specialization)

Number Program-Level Learning Outcomes (PLOs)
Course Codes & Course Titles
of Credits | PLO1 | PLO2 | PLO3 | PLO4 | SLO1 | SLO2
1) Computer Science (CS)
ITCS 331 Organization of Programming Languages 3 (3-0-6) R R
ITCS 338 Foundations in Computer Science 3(3-0-6) R R
ITCS 426 Algorithms Design and Analysis 3 (3-0-6) M R R
[TCS 427 Theory of Computation 3 (3-0-6) M M
ITCS 436 Introduction to Parallel and High 3 (3-0-6) M M
Performance Computing
ITCS 440 Principles of Compiler Design 3(3-0-6) M R
ITCS 475 Mathematical Programming 3 (3-0-6) M R
ITCS 498 Special Topics in Computer Science 3(3-0-6) M R M
2) Database Systems (DB)
ITCS 441 Information Retrieval and Text Mining 3 (3-0-6) R R
ITCS 442 Relational Database Design 3(3-0-6) M R R
[TCS 444 Data Mining 3 (3-0-6) M R
ITCS 448 Data Warehousing and Business 3 (3-0-6) M R R
Intelligence
ITCS 449 Introduction to Big Data Management 3(2-2-5) M/P M/P
[TCS 454 Special Topics in Database Systems 3 (3-0-6) M R M
[TCS 458 Database Administration 3 (2-2-5) M/P R/P
3) Network and Security (NS)
ITCS 447 Embedded Systems and Internet of 3 (3-0-6) R R R
Things
ITCS 460 Introduction to Penetration Testing 3(3-0-6) M M M
ITCS 462 Intemet of Things Security and Privacy 3 (3-0-6) M M
ITCS 464 Advanced Cybersecurity 3 (3-0-6) M M
ITCS 466 Local Area Network and Network 3 (3-0-6) R M
Management
ITCS 467 Special Topics in Computer Networks, 3 (3-0-6) M M
loT and Cyber Security
ITCS 468 IT Auditing 3 (3-0-6) M M
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Number Program-Level Learning Outcomes (PLOs)
Course Codes & Course Titles

of Credits | PLO1 | PLO2 | PLO3 | PLO4 | SLO1 | SLO2
ITCS 469 Wireless and loT Networking 3 (3-0-6) R R
ITCS 499 Cloud Computing Systems, Services and 3 (3-0-6) R R
Applications
4) Software Engineering (SE)
ITCS 379 Practical Software Engineering 3 (3-0-6) R R R R R
[TCS 382 Software Design and Modelling 3 (3-0-6) R R R
ITCS 383 Software Construction and Evolution 3(3-0-6) M M
ITCS 384 Software Process and Quality Assurance 3 (3-0-6) M M
ITCS 385 Software Architecture 3(3-0-6) R R
ITCS 386 Software Verification and Validation 3 (3-0-6) R R
ITCS 387 Project Management and Practice 3 (3-0-6) R R R R R
[TCS 470 Software Requirements Engineering 3 (3-0-6) R R R
[TCS 472 Software Metrics 3(3-0-6) R R
ITCS 490 Special Topics in Software Engineering 3 (3-0-6) M R M
5) Health Information Technology (HT)
ITCS 340 Introduction to Machine Leaming 3 (3-0-6) R R
ITCS 403 Introduction to Healthcare Systems 3 (3-0-6) R R R
ITCS 404 Information Technology for Healthcare 3 (3-0-6) R R R
Services
ITCS 405 Information Models and Healthcare 3(3-0-6) R R R
Information Standards
ITCS 407 Practical Healthcare Management 3(2-2-5) R/P M R M R/P R
[TCS 409 Special Topics in Healthcare Systems 3 (3-0-6) M R M
ITCS 410 Practicum in Health Information 1(0-2-1) M/P M M M M R
Technology
[TCS 448 Data Warehousing and Business 3(3-0-6) M R R
Intelligence
6) Interactive Multimedia Technology (MT)
ITCS 314 Introduction to Experience Design 3 (3-0-6) R R R R R R
ITCS 315 Introduction to Animation Technology 1(1-0-2) R R R
and Basic 2-D Assets
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Number Program-Level Learning Outcomes (PLOs)
Course Codes & Course Titles

of Credits | PLO1 | PLO2 | PLO3 | PLO4 | SLO1 | SLO2
ITCS 316 2-D Asset Pipeline 1(1-0-2) M M
ITCS 317 2-D Rigging and Motion Animation 1(1-0-2) M M
[TCS 318 2-D Production 1(1-0-2) M M
ITCS 321 Digital Storytelling and Visual Design 3 (3-0-6) R R
ITCS 322 Virtual Reality 3 (3-0-6) M M
ITCS 324 Special Topics in Interactive Multimedia 3 (3-0-6)
Technology M M
ITCS 325 Data Visualization 3 (3-0-6) M M
ITCS 327 Assistive Technology and Accessibility 3 (3-0-6)
ITCS 328 Introduction to Animation Technology 1(1-0-2)
and Basic 3-D Assets M M
ITCS 329 3-D Asset Pipeline 1(1-0-2) M M
ITCS 330 3-D Lighting and Rendering 1(1-0-2) M M
ITCS 332 3-D Rigging 1(1-0-2) M M
ITCS 333 3-D Animating 1(1-0-2) M M
ITCS 334 3-D Visual Effects 1(1-0-2) M M
ITCS 339 Technology for Game Development 1(1-0-2) M R
ITCS 344 Game-Level Development 1(1-0-2) M M
ITCS 345 Game Logic and Game Play 1(1-0-2) M M
Development
ITCS 351 Introduction to Computer Vision 3 (3-0-6) M M
ITCS 481 Computer Graphics 3(3-0-6) R R
7) Information Systems Management (IS)
ITCS 313 Entrepreneurial Practice 3(3-0-6) R R R M
[TCS 314 Introduction to Experience Design 3 (3-0-6) R R R R R
ITCS 368 Information and Business Process 3(3-0-6) R R R R
Management
ITCS 380 Information Systems Management 3(3-0-6) R R R M
ITCS 382 Software Design and Modelling 3 (3-0-6) R R R
ITCS 387 Project Management and Practice 3 (3-0-6) R R R R
ITCS 430 Special Topics in Information Systems 3 (3-0-6) M M
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Number Program-Level Learning Outcomes (PLOs)
Course Codes & Course Titles
of Credits | PLO1 | PLO2 | PLO3 | PLO4 | SLO1 | SLO2
ITCS 448 Data Warehousing and Business 3(3-0-6) M R R/A
Intelligence
8) Artificial Intelligence (Al)
ITCS 340 Introduction to Machine Learning 3 (3-0-6) R R R
ITCS 342 Introduction to Artificial Intelligence 3 (3-0-6) R R R
[TCS 346 Time Series Analysis 1(1-0-2) M M
ITCS 347 Recommendation System 1(1-0-2) M R R M
ITCS 348 Introduction to Natural Language 3 (3-0-6) M M
Processing
ITCS 349 Graph Mining 1(1-0-2) M M
ITCS 350 Advanced Machine Learning Paradigms 1(1-0-2) M M
ITCS 351 Introduction to Computer Vision 3(3-0-6) M M
ITCS 352 Deep Leaming 3 (3-0-6) M M
ITCS 355 Machine Learning Operation and 1(1-0-2) M M
Deployment
ITCS 357 Content-Based Search Engines 1(1-0-2) M M
ITCS 358 Affective Computing Basic 1(1-0-2) M M
ITCS 412 Social Network Analysis 1(1-0-2) M R M
[TCS 415 Deep Learning for Natural Language 1(1-0-2) M M
Processing
ITCS 416 Advanced Natural Language Processing 1(1-0-2) M M
Applications
[TCS 417 Explainable Artificial Intelligence 1(1-0-2) M M
[TCS 418 Special Topics in Artificial Intelligence and | 3 (3-0-6) M R M
Data Science
ITCS 419 Deep Learning for Computer Vision 1(1-0-2) M M
[TCS 450 Machine Learning with Big Data 1(1-0-2) M M
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Table 4 Capstone Courses

Number Program-Level Learning Outcomes (PLOs)
Course Codes & Course Titles of PLO1 | PLO2 | PLO3 | PLO4 | SLO1 | SLO2
Credits
ITCS 396 Internship 6(0-30-0) | M/A | MP/A| M M M | M/P/A
ITCS 397 Cooperative Education 6 (0-30-0) MA | M/P/A M M M M/P/A
ITCS 491 Senior Project | 3(0-6-3) M/A | M/P/A M M M M/P/A
ITCS 492 Senior Project I 3 (0-6-3) MA | M/P/A M M M M/P/A
Table 5 Free Elective Courses
Number Program-Level Learning Outcomes (PLOs)
Course Codes & Course Titles of PLO1 | PLO2 | PLO3 | PLO4 | SLO1 | SLO2
Credits
[TCS 247 Front-end Application Development 2(1-2-3) R/P
ITCS 248 Back-end Application Development 2(1-2-3) R/P
ITCS 249 Mobile Application Development 2(1-2-3) R/P
[TCS 250 System Deployment Lab 1(0-2-1) R/P
ITCS 390 Competitive Programming 1(0-2-1) R/P
ITCS 391 Computer Network Lab 1(0-2-1) R/P
ITCS 394 Computer Network Programming 1(0-2-1) R/P
[TCS 395 Creative Programming 1(0-2-1) R/P
ITCS 489 Independent Study 2 (1-2-3) R/P
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